
IMPACTS OF
MICHIGAN'S MATHEMATICS AND SCIENCE

CENTER NETWORK'S
DEVELOPMENT OF LEADERSHIP

Impact on reachers
Teacher leaders made presentations
at both state and national conferenCeS
(Michigan Council of Teachers of
Mathematics, Michigan Science
Teachers Assoc., Michigan Assoc. For
Computer Users in Learning, and
Michigan Assoc. Of School Adminis-
trators.

Impact. on Schools
Teacher leaders not only assisted Principals in
giving teachers needed instructional support, they
also are preparing for greater leadership roles
such as prirrcipalships,

Coordination of Centers' strategic plans with
150s' service plans and district needs assure pro-gramming has maximum impact on schools, '

Centers provided forums for LEAs to share infor-
mation and best practiceS, Teachers assumed leadership roles indesigning & coordinatihg building ac- .

tivities, conducting workshops, & writ-
ing grants.

Centers contracted with o-utside sources for
evaluation of Center programmmg to assure qual-
ity programming to distrrcts.

Teachers developed manuals for pre-
service students in mathematics and
science content for K-8 classrooms.

By pai1nering with Centers and Universities,
schools have had opportunities to benefit from
state and national grants.

Teacher leaders facilitated data-
analysis workshops to assist teachers
in targeting- instruction to student
needs.

Impact on Communities

Breakinathe Mold Leadership Trainina devel-
oped both education and community leaders.

Teachers received needed support for
grant writing.Centers contributed to the professional educa-

tional community through contributions to profes-
sional newsletters and journals. Teachers have had opportunities to

work with University faculty and Center
staff to develop graduate courses that
support standards-based education

Contributions (financial, materials, time) from
business, industry, and individuals increased as
the value and importance of engaging students in
real-world experiences was recognized. Centers identified teachers not cur-

rently considered "highly qualified" and
planned with them to meet require-
ments within the time frame.

Center advisory boards provided opportunities for
the exchange of ideas, networking, and sharing of
resources.
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.PROFESSIONAL DEVELOPMENT Sup-
porting Curricula Alignment with State

Standards

>-Centers worked with teams of teachers
and administrators to study data using
.variables such as instructional time,
teacher prep time, lab work, student prod-
ucts, and other assessments to improve
programming.

)0- Teacher Institutes that facilitate the
creation of innovative teaching units to en-
gage students in authentic learning and
assessment have been implemented.

>Multiple sessions were provided to as-
sist ~eachers in their understanding and
knowledge of Michigan's GLCEs.

>-Centers provide technical support, ad-
vice, and modeling of instruction for
schools adopting new mathematics and
science curricula.

>-Involvement with a Department of Env~
ronmental Quality Grant to develop envi-
ronmental curriculum units for the Clean
Michigan Initiative. The Michigan MIS
Center Network will also be involved in the
professional development to train teach-
ers to use the developed curriculum units.

".A.A.A.A.A.A.::.I.%.A.:I.:I.:.:I.::.:I.::.:I.:I~~
~ Curriculum Support for ~

:~ UNDERACHIEVING SCHOOLS ~:. :.
~ )..Centers meet with "high priority' schools ~
~ to update and realign mathematics and ~
C~ science curricu'a and assist ifl the devel- ~
~ opme.nt and sele?tion of appropriate in- ~
~ structlonal matenal. ~
~ ~
~ >C~nters assist "hi~hpriori~. schools by ~
~ loamng needed equipment, kits, and other ~
~ educational resources to m~et the needs ~
~ of the school's: adopted curriculum. ~

~ ~ c t O m .' tj"" ~
~.".- en ers mal aln a con nuous presence ~
.~ in .at~risk. schools to provide assistance ~
:~ with coord!nat~g various initiatives to ~
~ make the maximum use of resources and ~
~ assu!e alignment of work to the Michigan ~
~ Curriculum Framework. ~
~ ~

G d t ed °t th t ' d ' ~
~.".- ra ua e cr I ma ema ICS an SCI- ~ ence courses to assist teachers in meeting .~

~ NCLB'S "Highly Qualified" criteria were de- ~
~ veloped through Center/University partner- ~
~~ ships, ~
.~ ~~ )"Development of a s{;ience'"literacy series ~
.~ thoat int~rates re.ading and writing skills ~
~ wIth science curriculum content. ~
.~ ~
.~ ~
.~ ~~ ~

.:.:I.A.:I.:I.:I.:I.:I.:I.:I.A.:I.:I.:I.:I.:I.:I.:I.A.:I"'~
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IMPACTS OF
MICHIGAN'S MATHEMATICS AND SCIENCE

CENTERS CURRICULUM SUPPORT TO
LOCAL SCHOOL DISTRICTS

Impact on Teachers Impact on Sch"ools

Teachers have gained skills in usingcurriclJlum
mapping.

Most Centers reported a high per-
centage of local districts that have
developed aligned mathematics
~nd science curricula While working
with Centers.

te~cher leaders teamed with University Faculty
~nd Center St~ff to develop gr~du~te courses
focused on bOth curriculum and content.

.
Center Directors have on.:going re-
lationships with all mathematics and
science curriculum councils in their
region.

Teachers Jeamed to write and assess hjgh qual-
ity scjence mvestigatjons.

Teachers developed lessons, units, and materi-
als aligned with the Michigan Curriculum Frame-
work.

Center. Directors participated in
Principal and Superintendent
Round-tables in which curriculum
issues were a major focus.

.
Teachers have had opportunities to work on cur-
riculum developmem With specialists from the
American Geological Institute and TERC. In many regions, Centers provided

schools with MEAP data packets
that included content and strand
data-analysis.Impact on Students

Centers played a role in making
educators aware of research and
evaluation on specific curricula.

As inquiry-based science kits were used, stu-
dents improved their ability to "work together,
solve problems, and work independently.w
Teachers reported these students have a much
deeper understanding of content. Schools received support in selec-

tion and implementation of new cur-
riculum materials.Centers provided web-site links to research-

based materials for students to use in their inves-
tigations. In one region, a county-wide sci-

ence curriculum was developed and
implemented.Standardized curricula and pacing guides across

all buildings in large urban districts enabled stu-
dents to have more suGCessful transitions when
moving to different buildings within the district.
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COMMUNITY AND PARENT
ENGAGEMENT

*****
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IMPACTS OF MATHEMATICS AND SCIENCE
CENTERS' EFFORTS TO ENGACE
PARENTS AND COMMUNITIES

Impact on Schools Impact on Teachers

Mathematics and Science Paitnership
grants enabled Centers, schools, and uni-
versities to partner together to provide qual-
ity content-b~sed professional development
aligned with State and national standards.

Teachers had greater access to materials
and equipment through contributions from
business and industry.

Community members were trained to assist
or de1iver enrichment lessons in classrooms.

SChoolS had access to field--experiences c0-
ordinated by Centers for area students. A ~r1nershjp with the Kellogg Biological

Station enabled teachers to be involved in a
science literacy project.Schools received equipment and materials

for inquiry-based and advanced mathemat-
ics and science courses.

'* "* "* '*Industries provided resources for special
programs such as II Journey Through the

Universe."

Impact on Students
When parents took par't in Math/Science
Family Nights and inquiry-based workshops,
students received greater suppor't with
homework.

Impact on Communities

Parents are taking part in workshops to
learn about inquiry teaching and learning.

A regional museum received assistance
from teachers recruited by a: MIS Center to
develop exhibits emphasizing mathematics
and science concepts.

Students' are entering career tracks based
on their internship experiences in the local
community .

The DNR received assistance from students
using GIS/GPS to map. study, and develop
forest management plans.

In some cases, students' internships have
led to part-time or summer employment

Students became active in environmental
programs such as the Student River Con-
gress and watershed projects.

Through work with a MIS Center. Northwest-
ern Michigan College's Water Institute de-
veloped a regional focus.

Students worked with mentors from profesc
sional science communities such as Pfizer
Corporation.

Community education programs were devel-
oped through collaborations between Cen-
ters and community colleges, watershed
councils, children's museums, outdoor edu-
cation centers and the Inland Seas Educa-
tion Association.
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IMPACTS OF
RESOURCE CLEARINGHOUSES

MAINTAINED AND COORDINATED BY
MATHEMATICS AND SCIENCE CENTERS

IMPACT ON TEACHERSIMPACT ON SCHOOLS

ITV r(Joms at many Centers provide local
teachers access to distance-leaming and
video-conferencing opportunities.
Teachers rec~ived technology (such as
graphing calculators, digital cameras,
scanners) by participating in grant-funded
professional development sponsored by
Centers.

Traveling science vans supplemented
teachers' lessons.

Teachers had access to curriculum re-
source boxes (videos, books, posters, CD
ROMS).
Teachers were given access to MEAP-
like science assessments.

The Bca:ttle Creek Mathematics & Science
Cerrter provided training for mairrtenance
and distribution of hands-on science kitS
in their region and across the state. In
2001-2003, they distributed 2,849 kits to
Michigan districts

Centers' websites provided schools with
access to a wide range of resources from
loan programs (equipment, curriculum
materials, videos, books); links to mathe-
matrcs ~nd science organizations, and
information on state and national initia-
tives.

Centers facilitated the sharing of re-
sources (equipment, professional devel-
opment facilitators, materials) between
school districts.

One Center received a grant to operate a
nationaJ dessination site for the TERCI
NSF funded "Earih Science by Design-
curriculum unit development project.

IMPACT ON COMMUN1TIESIMPACT ON STUDENTS

Four Centers serve ~s a NASA Educator
Resource Center. The program brings
NASA resources and personnel to the
community as well as to teachers.

Needs assessments (engaging academic
rand industry leaders) were conducted to
assess the quality of science laboratories
in schools across a region with the pur-
pose of targeting resources to the most
needed areas.

Students had opportunities to work in pro-
fessional quality laboratories maintained
by Centers in some regions.

Students had opportunities to take part in
high quality programming at observato-
ries.

Students participated in Lego League
competitions because of access to Lego ""-
Kit loan programs.
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In the past year, Michigan Mathemat-
ics and Science Centers have lever-
aged an additional $5,,155,173.

Resources Leveraged Through
Collaborations with

Universities and Colleges

On a temporary basis, some Intermediate
Schoo1 Districts (iSOs) provided general fund
dollars to their Mathematics and Science Cen-
ters to support core staff positions in light of
state funding cuts.

If overall funding for public education continues
to be reduced, this ISO support is not likely to
be sustained.

Establishment of teachers' professional de-
velopment academies in collaboration with
state universities

Collaboration with a state university to spon-
sor a full day regional mathematics confer-
ence

Collaboration with a university and an urban
school district to provide a mathematics en-
dorsement program for middle school teach-
ers

Partnership with universities and school dis-
tricts in writing proposals for the National
Mathematics and Science Partnership Grant
program
Collaboration with state universities on the
development or revision of graduate pro-
grams in education

Inclusion of pre-service teachers in $cience,
mathematics and technology content profes-
sional development courses offered to dis-
tricts

Partnering with higher-education institutions
and school districts to procure grants under
the Michigan Mathematics and Science
Partnership Program
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FOCUS ON
"HIGH PRIORITY" SCHOOLS

Providing services to underachieving schools continues to be a major focus of Michigan's
Mathematics and Science Centers. As underachieving sChools are identified by the Michigan
Dep-artrnent of Educatio-n, Centers make a variety of programs and se~ices available to help
1mprove teaching and Isarning of mathematicS and science at the high priority schools.

Needs assessments are con"ducted to target servrces to the specific .needs of underachieving
school buildings and districts. Examples of the types of se:t'vices offered are described below.
For further information on services provided across the state, please refer to the document
"Spotlight on Services to Underachieving Schools,. found on the Michigan Mathematics and Sci-
ence Ce'nterNetwork website: www.mscenters.org

~ Examptes Of Services to Underachieving Schools ~
~ . Several Centers select underachieving schools each year for intensive assistance that ~
~ includes buildi!1g-wide profes$ional development. Much of the PO occurs at the class- ~
~ ro.om le~el and include$(1) classroom observ~tio.ns to determine areas. of n.eed, (2) mod- ~
~ ellng science I,~ssons, (3) small. group ~O des~ned to meet {h.e needs Ide~tified by class- ~
.~ room observations, (4) content Integration assistance, (5) assessment assistance, and (6) ~
.~ gap analysis. ~
~ . Some Ce~te~ h~ve partn.ered with universities to pr~vide elementary ,and mid~le school ~
~ mathematics Institutes to Increase teacher mathematical content and pedagogical knowl~ ~
~ edge, he!p teachers work ~<:>ward a Master of p:-rts in Ed~cation, and provide teachers an ~
.~ opportUnl.ty for r~uced tuition as they earn -highly qualified~ sta~s. . ~
~ . Community fu.ndl~g and support allowed one Center to continue Its ScIence Academy ~
~ focused on mlnonty students. ~
~ . Several Centers are involved in Mathematics and Science Partnership Grants that will ~~
~ strengthen content knowledge of teachers in underachieving schools. ~I. Once Center ~irector acted as an advocate for a large urba~ ~iddle s?~ool by facilitating ~
~ :.. monthly meetings of Center Staff, ISO personnel, school buildIng ad ml nlstrators, and ~
I !eacher le~der$. The Center provided intensiv~ ~rof~ssional development in mathemat- ~
.~ ICS and science as well as arranged for staff training In other content areas and peda- ~
~ gogy. ~
~ . One Center has develop.ed a two week outdoor ed~cation pro.gramthat provides urban ~
~ . teen~ageTS the opportUnity to connect math and science learning to the world beyond the ~
~ classroom. The program combines preparation for ACT testing with deepening content ~
I knowledge of rocks and mineral~, simple machines, forestry, water quality, and animal life ~
~ through outdoor h~nds-on exp~nences, . . ., . ~~
~ . Many Centers assist schools with data analysIs and targeting of programmIng. This In- ~
~ volves compiling and presenting five-year data trends to district staff in efforts to promote ~
~ u~d~rst~nding an.d involvement in the improvement proces~. Center staff support local ~
~ districts In analyzing stu~ent performance results. to. determ!ne.s.trengths and weak- ~
~ nesses. Centers work with schools (at both a buildIng and Individual teacher level) to de- ~
I velop .strategies for raising achievement that range from curriculum alignment to lesson ~

~ planning. ~
~ . Centers work with teachers from underachieving schools to develop professional devel- ~

~~ opment plans that will assist teachers in becoming "highly qualified." ~
~:.. ~.~
:.: :9::9::9: ~ :9: :9: ~ :9: :9: :9: :9::9: "'... - "'..."'... - : """ - """""""""""""'.A."""""""""""""'.A."'.A """""" ~
~ A. A"A" A" A"A" A"A ".."A" A" A"A" AT A" AT AT A.AT AT A. AT AT A T AT AT AT AT AT AT AT AT AT AT AT AT A T AT AT A T T
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APPENDIX
Michigan Mathematics and Science Center Network

Data Tables 2002-2003

PROFESSIONAL DEVELOPMENT

Tab1e 1: Professional Development Participants

Reported
Gender"

Position

Patici-
pants

I # of Indiv. I Total Hours Males I Females I Admin Math
Tchrs

Science
Tchrs.

Tech
Tchrs

Com-
bined

Subject

Other
or Un-

known-

Pre,.K 338 4,433 18 320 8 243 78"'I

689Elemen-
tary

6,075 64,362 7441 5,248 181 271 2331 10 4,691

28.985 602' 1,512 648 601. 30 2391 598Middle!
Jr. High

2,162 461

28,093 925 1,112 68 605 471 ,110, 72~1High
School

~O55 781

909 2,335 256 310 265 52 577 2096:.3,55"6 37,330Others*

1.63,203 10,527 556 1,842 1,573 169. 5,860 4,18614,186Total

"Othet induaes persons who work across levels, are not teachers or administrators, or did not indicate position.
.* 3.25% of individuals did not indicate Gender.

Ofthcose who inl;1icated ethnici~. 23% were non-Caucasian.

Teachers averaged 11.5 hours of participation in Center programming during the 2003..2004 academic year.
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WHAT WERE THE NATURE AND EXTENT OF TH~
PROFESSIONAL DEVELOPMENT ACTIVITIES1

ProfesSional development was delivered in many ways, depending on the identified needs in the
service area. Two primary formats inclUded: (1) single events, lasting from a portion of one day
to sevetalconsecutive days, focused on a particular topic, skill, or issue, and (2) series- a se-
riesof sessions with a single focus, one building on the previous one, conducted p-eriodically
over a several week/month period.

Tabte 2: SihgteEvent Professlonal Devefopment Ac::tivities

Math Science Technology Integrated
M/Srr

Other Total

Pte-K Events 1 24 11&1

Hours 19~ 10 35 6/,:"

Participants 51 101 381 11 201

Elementary Events 111 209 45-
148.5

1 191 385
Hours 372 965 2.5 68.5-

258
1,556.5

4481Participants 1.579 2,179 424. 41

Elementary & Mid/Jr.
High

Events 25 92 e 151 138
Hours 214 703.5 23.5 921 1,033-

2..392Participants 795 1,257~

29

53 287
Mid/Jr. High Events 25, ~.J 61 631

Hours 248 14261 6..51 42..5 17231. 1-
1,240Participants 511 631 11 87

Mid/Jr. High & High
School

Events 8. 131 41 1 10 73
Hours 33.5: 379 162; 12 87.5 674

Participants 83 1" 4881 11 190 949

High School Events 13 22 16 1 52

Hours 21 178.6491 76 51.5

7981Pal1icipants 490 167: 126 15

82 98 2 76 299jOther Mixed Levels Events 41

Hours 101 450.25 1,780.5

6,235

261.5 613.75 445

1,2151 58 1,901Participants 1420, 1,641

F-I 128 1,0211c I
7,012.5:j

",

16296,

Total Events 224 451 213

26.5 175..15Hours 1,181 4,182:251

6.1531

847

Participants 4,929 2.355 125 2734t
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