Introduction

The Appalachian Mathematics and Science Partnership (AMSP), an integrated
initiative of nine institutions of higher education (IHE), fifty-one school districts, the
Kentucky Science and Technology Corporation, and the Prichard Committee for
Academic Excellence, has completed three and three-fourths years of its comprehensive,
five-year program of rural education reform in mathematics and science.

The AMSP serves a historically economically disadvantaged region, in which
geographic isolation, lack of quality of life resources, and poorly funded schools present
major barriers to education reform. All but six of the fifty-one partner school districts are
located in the central Appalachian region of Kentucky, Tennessee and Virginia. Six of
the nine IHEs are located within this region and two are research universities in small
metropolitan areas adjacent to service region. Although minority populations make up a
small percentage of the population of central Appalachia, one IHE partner is a designated
historically black university. Appendix 1 provides a map of the AMSP region and
Appendix 2, a list of the partners.

The AMSP’s mission, fo enhance mathematics and science learning for all
students in its partner districts and teacher preparation programs in partner institutions,
close the “achievement gap,” and prepare students for success in mathematics, science,
technology, and teaching careers, stems from a clear recognition of the need for
sustained cooperation among all constituents in the preK-12 to IHE systems for effective
education reform. The AMSP is dedicated to achieving its goals and benchmarks (listed
in Year 2’s Annual Report) through a complex array of interdependent partnerships
within this education continuum as described in the AMSP Strategic Plan.
Implementation of this plan is achieved through activities within four lines of investment,
1.e. pre-service teacher enhancement, in-service teacher enhancement, school
improvement/program enhancement, and research/evaluation. Of particular emphasis has
been the partnerships between the education partners of the school districts and the THEs.

This Annual Progress Report for Year Four describes the activities in all four
lines of investment undertaken within this project year to achieve the AMSP mission and
goals, as well as the evaluation that informs project direction and modification. Section
V, the Implementation Plan for Year 5, contains plans for the new and continuing
activities for the following fiscal year and beyond, with a special emphasis in
sustainability.

I. Partnership Enhancement Strategies and Implementation

The continued success of the AMSP in achieving its mission and goals depends
upon its capability to create and sustain a network of partnerships between all levels of
educators and administrators in the preK-12 schools and institutions of higher education.
These partners and their relationships are illustrated in Appendix 3.

The AMSP has chosen three, somewhat unique, approaches to facilitate
partnerships that address the challenges of the recognized “cultural” difference between
the preK-12 and IHE educational communities and the large geographical region of
central Appalachia that it serves. These are the Partnership Enhancement Projects
(PEPs), the use of Outreach Professors, and the deployment of on-site Regional Program
Coordinators.
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Partnership Enhancement Projects. Essential elements of the PEP concept are (1) the
recognition that the specific programs best suited to address priority mathematics and
science educational reform needs in the AMSP’s 51 school districts vary considerably,
due in part to significant differences in degree of development and support of the
programs in these two disciplines, (2) that needs are more effectively identified by the
teachers and administrators at the local school and district level than by more generic
national studies or the literature on reform, and (3) that in order for the partnership to be
viable, the school and the IHE partner(s) have to both meaningfully and effectively
contribute to the design, implementation and evaluation of the mathematics and/or
science reform activity. This latter characteristic is viewed by AMSP’s external
evaluators as providing “empowerment” in the form of a voice and role for the preK-12
teacher partner(s) that is often lacking in the U.S. primary, middle and secondary school
system.

While it is logistically easier to implement certain well-established standards-
based curricula and programs to improve science and mathematics education, the PEPs
often select or create through the two partners, very different curricula or programs to
meet the local needs in the diverse and isolated districts of central Appalachia.

The final element of the PEP concept involves a role (among many others) of the
Outreach Professors and the Regional Program Coordinators (RPCs). The RPCs
(described in detail below) assist the district or school teachers in articulating their
educational reform needs and their respective roles and responsibilities as partners. The
Outreach Professors from the University of Kentucky (described in detail below) either
serve as the IHE partner or assist the Local Principal Investigators in each of the AMSP’s
IHEs in identifying an IHE partner for the proposed PEP. Subsequent negotiations
(described in PEP Evaluation Section) lead to the final PEP proposal that is submitted, in
response to a Request for Proposals (RFP), for external peer review.

The PEPs, in the first two years (rounds 1 and 2), were offered as mini-grants (up
to $30,000) in recognition that smaller “micro-investments” were a very effective way to
both establish and empower partners in the schools for the initiation of partnerships with
the IHEs and other school districts.

Feedback and subsequent analysis of the first two years of PEPs by AMSP’s
Executive Committee revealed three principal needs if the PEPs were to fully meet the
partnership aspirations of the AMSP. They were:

1. an expansion of the PEPs to school districts not successful in competing, or not applying,

for these grants;

2. to fully understand the reasons for the lack of participation of certain AMSP districts in

the PEP grant activity; and

3. to evaluate, using qualitative and quantitative assessments, the efficacy of the PEPs in

creating both effective partnerships and in achieving their stated goals of mathematics

and science education reform, including increasing student achievement.

In order to meet these three needs, the AMSP submitted a supplemental proposal to
the National Science Foundation (September 30, 2005) for $250,000 to convert its PEP
grants activity into a more organized PEP program. The proposal was approved for full
funding on December 19, 2005.
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The proposed goals for the comprehensive PEP Program were:

1. to increase the number of PEPs within the underserved areas;

to build sustainable capacity for successful project and proposal development ;

to increase the number of well prepared preK-12 mathematics and science teachers

delivering high-quality instruction in standards-based content and curricular alignment;

4. to disseminate effective project models to the MSP community through outreach
activities and

5. to link the more successful PEP models to reduction of the student achievement gap.

W

Consequently, the PEP Program was re-designed to include three, interrelated phases, i.e.
a planning or development phase (I); a funded project implementation phase (II); and a
proposal-based phase for continued support following achievement of the initial PEP
project objectives (III). The objective of the planning/development grant (up to $5,000)
is to assist teachers and school administrators, through the involvement of the RPCs, IHE
faculty and school teachers and administrators, in writing viable PEP proposals for full
implementation. These projects would be identified by external and internal reviewers as
in previous years and would have to meet peer-review criteria for funding after the period
of development. The other two phases correspond to reviewer-acceptable proposals for
full funding identical to those in Years 2 and 3 and proposals (up to $20,000) for
continuation from previous years. Feedback from partner districts to Inverness Research
Associates in the field had strongly indicated increased benefits for partnership building
and enhanced success in mathematics or science education reform for some of the PEPs
through another year of funding. The PEP Program is fully described in the Round 3
RFP (Appendix 4).

In order to more fully involve the districts and to understand their needs, as well as to
inform faculty and Outreach Professors involved as IHE partners, the Supplemental NSF
Proposal detailed five initiatives to facilitate conversion of the PEPs to Program status.
These were:

1. Regional fall academies in 2005 in the four AMSP regions to provide information on the
PEP Program and other AMSP activities to representatives from underserved school
districts;

2. An increased responsibility for the AMSP Outreach Professors in coordinating partner

IHE/faculty involvement in the PEPs;
Additional professional development of the RPCs and district personnel in the area of
PEP and proposal development;

4. Increased involvement of the RPCs in underserved school districts; and

5. Assignment of responsibility for administration of the PEP Program to the AMSP
Associate Project Director and increased involvement of the Project Director and past
Project Director with the deans of the colleges of education and arts and sciences to
secure additional faculty support and outreach for the proposed Program.

All of these initiatives have been implemented in Year 4.

The organization of the Regional Fall Academies is described in detail in the
Supplemental PEP Proposal submitted to NSF (September 30, 2005). In summary, these
academies pro-actively recruited teachers and administrators from districts previously
underserved by the PEPs due to either inability to compete successfully or lack of
response to the RFP. Teachers with successful PEP projects from the first round made
presentations to the academy participants, followed by group discussion. The Office of
Sponsored Projects from the University of Kentucky provided targeted proposal

W
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development assistance in an interactive session tailored to inform the participants of the
key features of a competitive PEP proposal. The participants in all four regional
academies were asked to complete a survey of what they believed was working well
within the AMSP; what needed to be changed and how; and what needed to be continued
into Years 4 and 5, in a facilitated afternoon session. Survey results were collected and
analyzed by staff from AMSP’s external evaluator (Appendix 5). These data provided
information needed for the final development of the PEP activity into a program and the
planning process for Year 5 AMSP activities.

The decisions that informed the organization of the PEP program made from
consideration of these survey data and follow up interviews of other AMSP partners not
present at the academies included:

e The Outreach Professors, RPCs and Project and Associate Project Directors must greatly
increase the communication and district/recruitment involvement concerning the PEP
Program; this would include recruitment of more faculty as PEP partners from AMSP’s
partner IHEs.

e This would provide not only individual professional development to increase the quality
of the PEP proposals but would, more importantly, produce a sustainable capacity within
the districts for proposal writing and submission to other programs for grants supporting
future educational reform efforts (including state MSPs).

e Much more pre-proposal development assistance must be provided to the teachers and
administrators in the previously underserved districts. The participants in the regional
fall academies frequently expressed concerns that they were too distant (or too reluctant)
to effectively communicate with faculty from the AMSP partner IHEs to obtain the
needed partnerships needed for a PEP activity. Therefore, it was decided to hire a PEP
Program Coordinator to work with the Outreach Professors and the RPCs to facilitate
these key relationships.

e A stronger and more comprehensive evaluative component would be created for all
phases of the PEP program. This was deemed necessary for formative purposes, as there
is an inherent, on-going relationship between IHE faculty and school teachers, and for
summative purposes in that some of the PEPs would be designated to other districts as
models for mathematics and science reform.

The PEP evaluation process has three interrelated components which are being
implemented in phases. The first is evaluation of the overall PEP program’s
effectiveness. In other words, is this program design and approach effective in creating
strong, effective and sustainable partnerships between preK-12 school teachers,
administrators and their districts and the IHE faculty involved in the PEP projects?
Additionally, what are the characteristics or evidence of strong and sustainable
partnerships?

The second component evaluation is of the common elements of the PEPs per se
and how they serve to address the overall AMSP goals and benchmarks.

The third type of evaluation, and the most labor intensive, is the assessment of the
success of the individual PEPs in meeting their specific goals. Each PEP has a proposed
evaluation methodology that will form the basis of its assessment. These are described
for all 42 PEPs in Appendix 6.

The specifics of the evaluation of the individual PEPs and the PEP program are
described in detail in the Response to Reviewers’ Questions Regarding the PEP
Supplemental Proposal submitted to NSF November 17, 2005. Dr. Jim Dorward, Interim
Associate Dean for Research for Utah State University, is the overall evaluator,
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coordinating the qualitative evaluation by Inverness Research Associates and the
quantitative internal evaluation by the AMSP team headed by the Research Data Analyst.
Dr. Dorward’s methodology is given in Appendix 7.

Current Status of the Evaluation of the Overall PEP Program

Goal 1: 7o increase the number of PEPs developed and implemented within the
underserved areas (i.e. not served in Rounds 1 and 2) of the AMSP region.

This program goal was achieved in Year 4. The first two rounds of PEPs resulted in nine
awards out of 21 proposals submitted (43%) and ten awards out of 18 submitted (55%),
respectively. Following the conversion of the PEP grants activity to the PEP Program, 22
awards were made from 25 proposals submitted (89%). Thirteen of the 22 primary
partners in the PEPs of Round 3 are new districts, and six of the 12 secondary partners
have not been previously involved. Nineteen of these PEPs involved schools in a district
without a partner [HE and three of these were in districts not even bordering one with an
IHE. (Appendix 8 for a map of districts)

A detailed description of the PEPs in Round 3 is given in Appendix 9.

Goal 2: The program goal of involving the UK Office of Sponsored Projects and/or
Qutreach Professors in providing professional development to first-time or previously
unsuccessful PEP proposal writers was also met. The UK development officer worked
directly with six districts and the Outreach Professors with eight districts in this
assistance. This development activity has certainly contributed to the second program
goal, i.e. “to build sustainable capacity for successful project and proposal development.

There is firm evidence of the effect of continuous and consistent professional
development assistance to the PEP applicants in Years 2, 3, and 4 of the AMSP. This is
illustrated in Appendix 10 which shows the application, acceptance (following external
review) and rejection of the PEP proposals in each of the AMSP’s 51 districts. Some
samples include:

2

1. Dickenson County, VA which had involvement as a secondary partner in 2004
and 2005, and was successful in becoming a primary partner (leader) in 2006
(Round 3).

2. Russell County, VA, whose proposal was rejected in the first round, was funded
as a secondary partner in the second round and as a primary partner in the third
round.

3. Casey, Clay, Johnson, Martin, Paris Independent, Rowan and Wayne Counties in
Kentucky had not applied in Rounds 1 and 2 and received awards as primary
partners in Round 3. This was principally a function of AMSP’s proactive
recruitment and development assistance to produce competitive PEP proposals.

At this time, all of the AMSP districts, except Cumberland and Johnson counties in
Tennessee; Garrard, Harlan, Lee, Morgan and Whitley Counties in Kentucky; and
Jackson Independent in Kentucky have been awarded PEPs. Of these, only Lee County
and Jackson Independent have actually applied.
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As noted for Goal 1, the pro-active developmental assistance has led to an
increase in success rate after the external peer review from 55% (Rounds 1 and 2) to 89%
(Round 3).

Goal 3: 7o increase the number of well prepared preK-12 mathematics and science
teachers delivering high quality instruction in standards-based content and curricular
alignment.

This goal has also been given a good start. In Round 1 of the PEPs (2004), nine
PEPs were awarded to provide professional development and curricular alignment
programs to 535 elementary, middle and high school teachers in partnerships with 14 IHE
faculty. The students instructed by these teachers were 14,543 in number (Appendix 11).

Ten PEPs were awarded in 2005 (Round 2) that provided professional
development and curricular alignment programs to 246 elementary (including special
needs) and 170 middle and high school in-science teachers in partnerships with 13 IHE
faculty. The number of students instructed by these teachers was 14,700. These data
were reported to NSF on January 13, 2006 as “Golden Nuggets.”

The PEP Program (Round 3) significantly increased the numbers of teachers in
most of these categories through 22 awards to 19 new districts. There are 261 elementary
and special needs teachers, 344 middle and high school teachers, 63 pre-service teachers
and 95 principals and other administrators involved in partnerships with 46 IHE faculty.
The number of students instructed by the teachers in the Round 3 PEPs is 41,054. (see
Appendix 12)

Goal 4: Dissemination of successful models. This is an initiative proposed for Year 5.

Goal S: 7o eliminate the “achievement gap” in science and mathematics for preK-12
students in central Appalachia. This, like building a quality teacher workforce, is the
overarching goal of AMSP and its partnerships, including the PEPs. The specific goals
of each PEP that are to be accomplished through the eight types of activities described
below, all linked to one or both of these overarching goals. No fewer than 27 of the 42
PEPs have as their stated overarching goal the tracking of student achievement (see
Appendix 6). The summative state assessments for KY, VA and TN will be one means
of this tracking.

Equally important to this goal is to build sustainable capacity in the [HE side of
the partnerships. One of the five initiatives proposed for the Supplemental grant for the
PEP program was “an increased responsibility for the AMSP Outreach Professors in
coordinating partner IHE faculty involvement.” This has been successful in that more
than 46 THE faculty from seven AMSP partner institutions are now involved in the PEP
program. These are listed by PEP in Appendix 13.
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Nature of the Reform Activities Provided

to the Schools and IHEs by the PEPs.

There are eight categories of PEP activities, all of which address two or more of the

AMSP’s strategic goals and/or benchmarks. The categories of PEP reform activities
and the percentage of the 42 PEPs awarded in the three rounds that employ one of eight

principal program activities are as follows:

Makeup of PEP Reform Activities

Professional development of ES, MS and/or HS teachers
Development of innovative/challenging courses or curriculum alignment

Introduction of technology to improve instruction

Development of online courses for professional development
Development of online resources for K-12 student use

Parent awareness workshops

Courses to increase student awareness of STEM careers/courses

Development of assessments

63
20

IR S SO RN

Makeup of PEP Reform Activities

4%, 2 %? %

4%
2%
4%

20%
62%

O Professional development of ES, MS
and/or H> teachers

W Development of innovative/challenging
courses or curriculum alignment

O Introduction of technology to improve
instruction

O Development of online courses for
professional development

B Development of online resources for K-12
student use
E Parent awareness workshops

B Courses to increase student awareness of]
STEM careers/courses

O Development of assessments

Professional development using curriculum programs

However, many PEPs involved one or more additional activities in concert with
the principal one. Noted also is the diversity of activities was much greater in the Round
1 PEPs and the use of technology greatly increased in the Round 3 projects. Details of the
activities by individual school district and PEP can be found in Appendix 14.

Nature of curricular Programs used or created in the PEPs with this objective. As

seen in Appendix 15, many of the PEPs in the “curriculum alignment category” used well
established and professionally evaluated curricula in mathematics and science developed
through NSF or other national programs. For example, the NSF Connected Mathematics
alone was (or is being) utilized by seven of the PEPs. Others involve the use of One-to-
One Math, Math Trailblazers, Fostering Geometric Thinking, Investigations Math, Every
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Day Math, and Science Content in Literacy Curriculum in Elementary Schools. These
were, or are being, employed to guide alignment with national and state content
standards. The few that are developing new, inquiry-based curricula are research-based
and derive direction from the published literature on mathematics and science reform.
An external evaluation will be conducted on these “new” curricula and courses in late
Year 4 or early Year 5. Overall quality assurance is also ensured by the expertise of the
Outreach Professors, PEP Coordinator, RPCs, AMSP co-PIs in mathematics and science,
and the IHE faculty partners in the PEPs.

District Commitment to the PEP Program. One of the major indicators of the
commitment of the school districts to their PEPs is in their in-kind contributions to the
projects. The estimated figure for the first two rounds (19 PEPs) was $160,000.

The in-kind contributions from the districts for Round 3 total $272,792. Many of
the district personnel interviewed (see Pre-service section) stated that they intended to
fund the PEP activities in succeeding years from their budgets (e.g. Pike County).

Superintendent and school principal support is also evident by their approval and
encouragement of the proposed applicants and the release of so many teachers for the
required time to achieve the goals of the PEPs.

Preliminary Qualitative Assessment by the AMSP External Evaluator. Inverness
Research Associates is currently conducting a round of in-depth interviews with the
principal participants in the 19 PEP projects of the first two rounds (2003, 2004). Their
evaluation instrument and preliminary findings are found in the Supplemental Proposal
for a PEP program and the Response to the Reviewers of the proposal September 30 and
November 17, 2005 respectively previously mentioned. Their major initial findings are
given in Appendix 16.

Qualitative AMSP Evaluation of Completed PEPs from Rounds 1 and 2. This
ongoing evaluation was conducted by the internal PEP evaluation team and, therefore,
should be considered preliminary. The evaluation instrument (Appendix 17) was
designed by the AMSP Research Data Analyst to obtain data for the more extensive and
refined assessment later in the year as more of the Round 2 PEPs formally conclude. The
teacher leaders of the PEPs were surveyed. All indicated that they had strong evidence of
the success of their project activities. A sample of responses from the PEP leaders by
district is given in Appendix 18.

Special recognition of a Virginia PEP. The Virginia School Board Association
(VSBA) gave special recognition to a Wise County, VA, Round 2 PEP; “The PETAL
Project,” in its publication 2006 Showcase for Success. This is a PEP designed to
increase teacher recruitment into mathematics and science education through year-long
mentoring activities that pair highly qualified teachers with undergraduate students in
classroom instruction, collaborative development activities and field experience. The
published description is given in Appendix 19.
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Role of the AMSP Outreach Professors and the IHE Partner Faculty

The AMSP created positions for tenured full professors in mathematics and science
engagement as a major component of its plan to ensure sustainability of partnerships and
engagement of STEM faculty in the academic linkages that are part of the activities in all
four lines of investment. These positions, one in each discipline, are termed Outreach
Professors. The science Outreach Professor came in Year 2 and the mathematics
counterpart in Year 3. As previously mentioned, both play major roles in the PEP
program, but have other engagement responsibilities.

For Year 4, their other activities have included:
e Seeking external support for AMSP-related reform activities. Current support is
$4.91 million. Details of these grants are in Appendix 20.
e Writing proposals and obtaining grants from NSF and the Kentucky Department
of Education (KDE).
e Developing and teaching the AMSP summer institutes.
e Serving on the development teams to create inquiry-based pre-service
mathematics and science education courses.
e Assisting IHEs and UK faculty in developing proposals for external funding for
mathematics and science education projects.
e Mentoring mathematics and science graduate students to work with preK-12
students and undergraduate college students.
e Publishing papers and make presentations on AMSP activities at national
meetings (see Appendix 21).
They also teach up to 50% time in their respective departments of Mathematics and
Biology.

Role of the AMSP Regional Program Coordinators (RPCs)

The Regional Program Coordinators serve to initiate and maintain partnerships,
communicate AMSP’s diverse activities, and coordinate institutes, academies and other
functions in the four regions of central Appalachia served by the project. They are the
project’s primary “direct connection” to the partner school districts and have developed a
communication and partnership network that connect both school and district personnel,
higher education faculty, and support organizations. They are located at the University of
Virginia’s College at Wise, the University of Kentucky, the University of Tennessee at
Knoxville and Morehead State University.

As described in the previous section on the PEP Program, the RPCs, working
closely with AMSP’s Outreach Professors, are the principal means of bringing the PreK-
12 teachers into the PEP partnerships. They have been key to the development of
AMSP’s networks with the schools in the 51 districts in the overall partnership.

Regional Program Coordinator Professional Development. The four Regional
Program Coordinators participated in a total of 56 days of professional development
during the 2005-06. The training was selected to meet the individual needs of the
coordinators and incorporated both personal and program improvement topics. Program
improvement topics included such training as: Using Data, Getting Results Facilitator
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Training, Authentic Partnership Training, Instructional Technology, and Science Program
Improvement Review “Reviewer” Training, all of which directly relate to their role in the
AMSP project. Personal development training incorporated both training required by the
partner institution housing the coordinator, such as Supervisor Training and Sexual
Harassment, and professional development focused on improving skills such as
mathematics and science content enhancement, utilization of communication technology
(CENTRA), program evaluation, and developing “authentic partnerships.” In addition,
the Regional Program Coordinators attended state, regional and national science and
mathematics conferences and participated in all training offered for AMSP school
districts including the Parents and Teachers Talking Together, Powerful Alliance, and
data analysis. A chart showing the range of professional development and participation
level is included in Appendix 22.

II. PRE-SERVICE TEACHER ENHANCEMENT

Pre-service Course Development and Implementation

One of the two overarching goals of AMSP is “to build an integrated pK-16 education
system that ensures the selection, development and support of a diverse, high quality
mathematics and science teacher workforce.” The pre-service course development and
implementation strategy of AMSP incorporates all five of the MSP Key Features,
beginning with partnership driven creation of challenging courses and curricula with
standards-based content. The partners on the AMSP development teams are the STEM
disciplinary and education faculty at partner IHEs and teachers and administrators from
the schools. These teams designed, developed or revised a number of courses in Years 2
and 3. A list of these courses is in Appendix 23. This initiative continues in the
mathematics and science disciplines into Year Four. Development and revision are
evidence-based in design and informed by relevant research in science and mathematics
education. The intent is to enhance teacher quality by preparing K-12 mathematics and
science teachers to meet state and national standards. The MSP key feature of
institutional change and sustainability is being addressed by AMSP through the activities
designed to move these developed or revised courses to other partner IHEs in central
Appalachia. An AMSP benchmark is to increase the number of pre-service teachers
taking standards-based courses and demonstrating an understanding of STEM concepts
they expect to teach.

IHE partners continue to offer the pre-service courses in Mathematics for
Elementary Teachers, Geometry for Middle School Teachers, Physical Sciences and
Earth Sciences for Elementary and Middle School teachers developed by IHE partner
faculty and partner school district teachers.

For example, 421 pre-service teachers were enrolled in the Mathematics for
Elementary and Middle School Teachers sequence in 2004-05. The standards-based
Earth and Space Science for Elementary Teachers enrolled 39 pre-service teachers in
2004-05.

New courses are being developed in biological sciences and high school
mathematics. A capstone course for high school teachers has been developed at the
University of Kentucky. A similar course is offered at another partner institution,
Morehead State University. Materials are being developed by preparing self-contained
units on a number of topics, thus allowing teachers to concentrate conceptually on those
that align with their state standards. This course has been taught in the summer 2005 and
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spring 2006. Challenges occur, primarily due to the small number of students and limited
resources of IHEs to developing fully separate courses in probability and statistics just for
pre-service teachers is not feasible so the material and experience gained by those who
have been facilitating summer institutes is being incorporated into existing courses. In
order to address this issue the Department of Statistics at UK has developed a companion
seminar for the traditional statistics course, available to pre-service teachers with
materials available online.

AMSP’s Outreach Professor in Mathematics has developed a particular Problem
Solving Course for teachers and is preparing a manuscript with a colleague at another
university related to this. Other available problem solving courses focus on problems
placed on the UK WHS system for students and teachers.

An interesting and important outcome of pre-service and in-service initiatives is
the effect of one upon the other. The summer institute experiences have lead to adoption
of materials and methods into the academic year pre-service activities and vice versa.
Also, the institutes field test the materials developed in pre-service activities.

Local principal investigators at partner IHEs were asked to respond to a survey
on the impact of the AMSP developed pre-service courses in STEM education and
impact on their faculty. Their response, uniformly, is that these courses have brought
more consistency to what is being offered and that their connection with the summer
institute experiences has had a very positive effect on faculty regarding the importance of
conceptual learning in professional development. For their comments on pre-service, in-
service, and instructional changes see Appendix 24.

AMSP Pre-Service Course Evaluation

The objectives of the AMSP pre-service course evaluation are to measure
demographic and academic characteristics of pre-service teachers who participate in the
AMSP pre-service mathematics and science courses, perceived course impact on
cognitive domain of pre-service teachers, perceived course impact on affective domain of
pre-service teachers, perceived course impact on pedagogical domain of pre-service
teachers, course demands, and consistency of course impacts across domains.

The AMSP pre-service course evaluation takes the form of survey questionnaires
with the following framework:

a. Demographic and Academic Characteristics: gender; age; race/cthnicity;
intended grade level of teaching; intended subject area of teaching; and program
status. Statistical analyses are performed on the data.

b. Course impact on content knowledge in mathematics or science (cognitive
domain);

c. Course impact on attitudinal changes in mathematics or science in terms of
enjoyment, interest, and confidence in working with mathematics or science
(affective domain);

d. Course impact on understanding of national curricular and instructional standards
for school mathematics or science (pedagogical domain);

e. Course impact on understanding of inquiry-oriented instruction in school
mathematics or science (pedagogical domain);

f.  Rating of quality of AMSP pre-service courses and willingness to recommend
AMSP pre-service courses (course demand).
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At the end of spring and fall semesters, the survey courses are collected from students.
The pre-service questionnaires are sent directly to the instructors who are responsible for
administering instruments to students and returning the completed instruments.
Statistical analyses (described in the Year 2 Annual Report) are performed on all data.

The results of this survey for Year 4 are given in the following table:

Summary of "AMSP Course Profile Analysis: Impact Analysis of Pre-Service Courses Fall 2005"

Question

% Positive (Agree

or Strongly Agree)
What do you think about the impact of this course (institute) on your
understanding of the national curricular and instructional standards for school 78
mathematics or science? It increased my knowledge about these standards.
It increased my knowledge about using these standards in teaching math or 77
science.
This course increased my knowledge about inquiry-oriented teaching. 73
This course increased my confidence in carrying out inquiry-oriented teaching. 69
This course increased my knowledge of facts, concepts, and principles in math 01
or science.
This course increased my ability to solve problems in math or science. 82
This course increased my ability to apply math or science to real world 80
problems.
This course trained me to think or reason logically in math or science. 80
This course trained me to effectively communicate my math or science 76
knowledge.
This course prepared me for further advanced studies in math or science. 68
This course increased my desire to know more about math or science. 50
This course increased my level of enjoyment in learning math or science. 50
This course increased my awareness that math or science is important to 76
everyone's life.
This course increased my awareness that math or science is critical to solving 78
real world problems.
This course increased my confidence in learning math or science. 66
This course increased my confidence in applying math or science. 66
This course made me consider math- or science-related careers. 35
This course motivated me to choose a math- or science-related career. 21
This course made me consider math or science education as a career. 31
This course motivated me to become a math or science teacher. 24
| hope the course (institute) will be offered regularly. 63
| will recommend the course (institute) to my colleagues. 62
A summary is found in Appendix 25.
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Teacher Recruitment Initiative

School Excel Program: Due to the success of the Excel program in mathematics in
previous years, AMSP began a Science Excel program in the 2005-06 academic year
following the model of the Math Excel program. In the Science Excel program, more
advanced science student assist in the teaching of science to younger students. Through
this peer tutoring process, the older students reinforce and further their scientific
knowledge and the younger students profit from more instructional time directed to their
individual needs. Students involved in the Science Excel program tutor one-on-one or in
small groups, assist in the review process, help students get caught up from absences,
work in developing activities, and assist in the use of technology. It is anticipated that
through this program these students are encouraged to choose a career in a science-
related field or possibly in science teaching.

As in Science Excel, in Math Excel more advanced students assist in the actual
teaching of mathematics to younger students. In the process, the younger students profit
from more instructional effort directed to their needs and the older students compounds
his or her mastery of important mathematics while experiencing the rewards of helping
others learn mathematics. In the first two years of experience with Excel, teacher-mentors
reported more productive classes, students reported positive and rewarding experiences,
and younger teachers expressed appreciation for the opportunity to work with advanced
students early in their teaching careers.

Eleven (11) high schools participated in the Science Excel program involving
eighty eight (88) students and twenty (20) high schools participated in Math Excel
involving 278 students.

The schools and AMSP counties, student demographics and other data relative to
the Science Excel program, the list of Math Excel schools and participant comments are
listed in Appendix 26.

Explorers/ Undergraduate Teaching Assistants (UTA) Program: The Explorer
Program began the first year of the project in mathematics and has continued each year
due to the interest among partners. Explorer students work directly with a college
mathematics teacher to “explore” teaching.

The program is typically organized around a weekly seminar co-taught by a professor and
school teacher. The format varies but the seminar typically concentrates on a discussion
of the material being covered and the classroom experience. Students who are successful
Explorers may be offered more advanced opportunities as undergraduate teaching
assistants (UTA’s) within which they may do things like assist with recitations or to serve
as substitute teachers in K-12 schools.

During Fall 2005 and Spring 2006 active Explorer programs were conducted at
seven of AMSP’s IHE partners. Students were assigned a faculty member and in most
cases assigned a K-12 teacher partner. At one partner IHE a student became certified as a
substitute K-12 teacher. At another each participant was required to attend and observe a
high school mathematics class and to visit the local School District Superintendent’s
office to learn about the process for approval as substitute teachers. One partner is
working on creating a course based on the Explorer model that would be required for all
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students preparing to teach in middle or high school. At another IHE partner five
Explorers from mathematics and mathematics education are now seeking certification.

Descriptions of the activities of each IHE Explorer Program and participant
comments are in Appendix 26

One of the goals of AMSP is to encourage more students to enter STEM
education fields. Among other initiatives (described below), AMSP prepared and
distributed (Spring 2006) a recruitment brochure to encourage more students to select
teaching mathematics and/or science as a career (Appendix 27). The brochure was
distributed to middle and high schools in the partner schools in the spring and will be
distributed again in the fall. In addition, it will be distributed to college mathematics and
science classes in the fall. Interestingly, other non-partner IHEs have utilized the
brochure for developing one appropriate for their institution.

Two Plus Two Teacher Education: In the state of Kentucky, the Kentucky Council on
Postsecondary Education (CPE), the Kentucky Community and Technical College
System (KCTCS), and the state universities and colleges have developed a program
called the “2+2 Teacher Education Program”, whereby pre-service teachers may receive
60 credit hours at the community college that will transfer into a baccalaureate teacher
preparation program.

In rural sections of the state a relatively large number of potential teachers (in
some cases as high as 50 percent) begin the programs at the Community College.
Realizing how this affects the recruitment and training of teachers in the AMSP region
and utilizing the fact that AMSP has developed a number of quality K-8 mathematics and
science courses, it became evident that AMSP should become involved in the transition
of pre-service teachers from the Community Colleges to the four year institutions.

As was reported in the previous Annual Report, AMSP partner faculty met in the
Fall of 2004 with KCTCS faculty to explore the feasibility of adoption of AMSP-
developed mathematics and science courses to assist in the transition. Subsequent
meetings were held and in the process CPE became interested in expanding the effort to
all the Community Colleges and the State’s Universities.

In January 2006 AMSP jointly with CPE and KCTCS convened faculty from the
state’s four year [HEs, the two year IHEs, State Department of Education and CPE staff
in mathematics and science to discuss the nature and relative content of pre-service
courses in mathematics and science utilized in the transition from the two year
institutions to the four year institutions. This conference resulted in the formation of a
2+2 Mathematics Committee and a 2+2 Science Committee consisting of representatives
from the mathematics and science faculty and a member of the State Department of
Education staff who are knowledgeable about K-8 pre-service courses at their
institutions.

The overarching goal of this effort is to seek and effect commonalities in content
and quality between and among pre-service mathematics and science courses at the
state’s IHESs to facilitate the transition from two year institutions to the four year
institutions.

To accomplish this, the Committees are determining the current pre-service
education in mathematics and science at all two year and four year IHEs.

Currently, the Mathematics group has set content objectives for the Mathematics
for Elementary and Middle School Teachers. Each four year IHE and the Community
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Colleges are measuring these courses against what they call “types of mathematics
knowledge which includes recall, skills concepts, reasoning and pedagogical content
knowledge.” The Committee recommendation should be complete by fall 2006.

The Science group has not progressed as far as the Mathematics group due to the
multiplicity of disciplines and the difficulties in offering special pre-service science
education courses in each discipline. The Committee is now looking at the feasibility and
possibility of developing integrated courses that would satisfy both pre-service and
general studies requirements at their institutions.

Progress toward Benchmark for Teacher Recruitment: The AMSP partner IHEs are
committed to increasing the number of students earning teacher certification in the areas

of science and mathematics. The benchmark is stated as: 7he number of students
graduating with teacher certification in science or mathematics will increase an average
of 20% each year, beginning in 2004, resulting in a 100% increase in the production of
certified teachers by the year 2008. The data collected indicate that AMSP is on target to
exceed the established benchmark by 2008. The following summary charts show the
mathematics and science teacher education graduates and “pipeline projections” as
related to the proposed benchmark. Mathematics graduates and projections for graduates
in the spring, 2007 exceed the projected increase for production of mathematics teachers
as identified in the AMSP Benchmark. The science graduates and projections exceed the
benchmark project for all but one year and are slightly lower than the predicted number
of graduates in 2007. Overall, mathematics and science teacher production in the partner
institutions is improving. For overall data projects by subject and institution see

Appendix 28.
Recent Teacher Education Certification and Projections, 2003-2007 — Mathematics
Graduates .

AMSP Graduates Graduates Graduates 2006 Potential Tc_vtals
Higher 2003 2004 2005 (Actual + Srads Projected
Education Projected)

Institution

M.S| HS. | MS. | H.S. M.S. H.S. M.S H.S. M.S. H.S. M.S. H.S.

Benchmark | 47 | 55 | 51 | 30 | 21 | 30 | 21 30 21 30 | 101 | 145
Projection
@ 20%

Increase Per 42 51 51 51 51 246
Year

Total # 17| 25 | 21| 27 | 30 | 56 | 28 31 70 54 | 175 | 193
Graduates/

Pipeline 42 48 95 59 124 368
Projections

* Based on acceptance into teacher
education program
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Recent Teacher Certification and Projections, 2003-2007 — Science

Graduates .

AMSP Graduates | Graduates Graduates 2006 Pgt;r:jt;al Totals Projected
Higher 2003 2004 2005 (Actual + o 2003-07
Education Projected)
Institution

M.S | H.S. M.S. H.S. M.S. H.S. M.S H.S.| M.S. | H.S. M.S. H.S.
Benchmark | o, | 25 | 29 |46 | 20 |46 | 20 |46 | 20 | 46 133 200
Projection
@ 20%
Increase 62 75 75 75 75 342
Per Year
Total # 24 | 38| 27 | 36| 36 | 43| 23 | 26| 48 | 50 151 180
Graduates/
Pipeline 62 63 79 49 98 331
Projections

II1. In-Service Teacher Enhancement

The In-Service Teacher Enhancement line of investment supports the AMSP’s activities
that address its overarching goal fo build and maintain a diverse, high quality
mathematics and science teacher workforce. These activities provide preK-12 in-service
content knowledge and relevant pedagogical training to apply to classroom courses and
curricula. They fall into four categories: summer institutes in partnership-selected
mathematics and science content areas, mentored implementation of knowledge and
pedagogy acquired in the institutes, development and implementation of graduate courses
in traditional and distance learning formats and professional development through PEPs.

The annual reports to NSF for Years 2 and 3 contained a description and analysis of the
summer institutes of the previous year because the reports are due before the summer
institutes are implemented.

The mathematics and science topic areas, their dates and location, their
enrollment and grade levels of participants for the summer of 2005 were reported in the
Interim Report (October 19, 2005). In summary, the institutes were 18 in number with
one offered by distance learning (Communicating Mathematics) and one as a three-day
summer experience, followed by an academic component in the fall (Conceptual
Approach to the Mathematics of Elementary School). All of the other 15 institutes were
two weeks in duration. Enrollment significantly increased over that of the previous
summer (371 teachers) to 444 elementary, middle, and high school teachers. The
mathematics institutes enrolled 273 teachers, the science institutes, 171.

Mentored Implementation Program, 2005-06 (Year 3 Summer Institutes): The
primary goal for AMSP summer institutes has been to update standards-based science
and mathematics content through summer institutes taught by teams of teachers and
faculty from partner IHE institutions. In addition, all AMSP summer institutes model
effective, inquiry-based instructional methods for teachers to employ in their classrooms.
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As a condition of enrolling in the AMSP summer institutes, each participant committed to
implementing the standards-based components consistent with their curricular and
assessment needs.

The AMSP Mentored Implementation Program includes peer mentoring/coaching,
assistance from leadership interns and university/college professors, and support for
individual teachers via electronic communication. It is intended for all teacher
participants to participate as both a “protégé” and “mentor” in the implementation phase.
Teachers participating in each summer institute were assigned a “peer partner” based on
their working proximity and similar teaching assignment. Peer mentors made a minimum
of two visits to his/her partner’s classroom in which an observation form is completed
and peers confer during each visit. University professors and leadership interns were
assigned a group of teacher participants in their geographic region and provided the
following support: (1) Collection and analysis of classroom observation data to determine
the level of implementation in classrooms of teacher participants and inform the
continued development and refinement of AMSP summer institutes; (2) identification of
areas of needed support and facilitation of appropriate responses to implementation
problems or questions; and (3) professors, participating in the AMSP summer institute
program, to provide implementation assistance through “ask the expert” services for
teacher participants by e-mail and phone.

Revisions made for the 2005-06 Mentored Implementation Program, following
review and evaluation of the 2004-05 program, included the following: (1) increase in the
percentage of peer partner teams made up of teachers from the same building and/or same
school district; (2) improvement of the “pairing process” in which peers identify a partner
early in the summer institute and plan the peer mentoring process over the course of the
institute; (3) development and implementation of “regional trainings” in which peer
partner teams attend together and meet with the Lead Mentor assigned to the team; (4)
improvement of communication between the Lead Mentor and Peer Partner Teams.
Schedules for initial observations/peer partner team meetings are developed earlier in the
academic year; and (5) provisional frequent email communications by lead mentors to
provide support and follow-up for the implementation process.

Almost 280 teachers participated in the mentored implementation program during
the 2005-06 academic year. Of this group, there were 67 in teams in the same school, 100
in teams with the same district and 32 others.

Data concerning the implementation of the “peer mentoring process” were
collected by each Lead Mentor. Following revisions in the program, the percentage of
peer partner teams rated as “functioning well” by the Lead Mentor increased from 64%
for the 2004-05 academic year to 87% for the 2005-06 academic year.

Data, including questions related to the implementation of the instructional materials,
were collected during each observation and submitted to AMSP for aggregation and
analysis. The data collected focused on the delivery of science and mathematics content
and are utilized to determine the level of implementation of the concepts and instructional
strategies modeled during the summer institute.

Data have been analyzed for 320 classroom observations for teachers who
participated in the 2005 AMSP mathematics summer institutes and 2005-06 Mentored
Implementation Program. The preliminary data indicate that:
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e Manipulatives were used as a primary instructional resource in 50% of the classrooms
observed in 2005-06 (compared to 22% in a similar study of non-AMSP schools by
Inverness Associates)

e 8% of lessons focused on “developing conceptual understanding” in 2003-04 whereas
47% of the lessons observed in 2005-06 focused on “developing conceptual
understanding” and/or “application of the concept to a new situation.”

e Students utilized some type of problem-solving or inquiry strategy in 45% of the
classes observed in 2003-04 and in 50% of the classrooms in 2004-05. Computer
usage in classroom observations increased to 5% in 2004-05

e 44% of the questions asked were rated as “higher order” and elicited broad responses
in 2003-04 observations whereas divergent questioning occurred in 75% of the
classes in 2005-06.

Data have been analyzed for 269 classroom observations of teachers who participated in

the 2005 AMSP science summer institutes. The preliminary data indicate that:

e Textbooks and/or print materials were used as a primary instructional resource in only
31% of the classrooms observed.

e More than half of the lessons (56%) focused on “developing conceptual
understanding” or “application of the concept to a new situation,” two points of
emphasis in the 2005 summer institutes.

e Students were involved in some type of “hands-on” investigation or research in 56%
of the classes observed during the 2005-06 academic year.

e 05% of the questions asked were rated as “higher order” and elicited broad responses
in 2005-06 observations.

The preliminary data, for both mathematics and science, indicate that teachers
participating in the AMSP summer institutes are in large measure utilizing the resources
and strategies emphasized during the institutes.

Benefits of the Mentored Implementation as seen by teachers and a comparative
study of science classroom observations from schools not impacted by AMSP are shown
in Appendix 29

Summer Institutes of 2006

As discussed in the Executive Summary, in Year 4 the AMSP used specially-designed
Regional Fall Academies, a Management Team meeting with facilitated focus-group
sessions and a “needs analysis survey” to the partner district leadership to direct its
planning for the subjects and structure of its in-service teacher institutes for the summer
of 2006. The major messages received from the AMSP partners for this feedback were:
e the summer institutes were a very desirable and effective means of professional
development and should be continued by the AMSP;
e the distance some teachers had to travel to the institutes was a deterrent and
hardship and institutes should be offered in the more remote areas;
e the institutes should be offered in a more focused, one-week format;
e the science institutes should focus on middle school with the continuation of high
school earth science and the offering of a new institute in physical science for
elementary school;
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e the institutes in mathematics continue to address middle and high school teacher
needs in algebra, as well as the special needs of elementary school teachers;
e the distance learning courses should continue to be offered and expanded; and
e there should be courses developed to assist teachers in the use of technology to
enhance mathematics instruction.
The AMSP Co-PIs responded by creating two summer sessions of one week institutes in
the subject areas identified as priority needs located in more remote areas of central
Appalachia.

A new institute, “Using Technology to Enhance Mathematics Understanding,”
was developed for two summer sessions in Woodford County High School and
Montgomery County High School. A new institute, “Elementary Physical Science:
Properties/Materials,” will be offered in Jacksboro, TN Middle School in July 2006. The
topics, dates, more rural locations, enrollment and grade levels of participants for the
2006 summer institutes are given in Appendix 30.

There are 16 institutes in mathematics and 16 in science (an increase of 14 over
Year 3) planned for the summer of 2006. This increase in number is partly due to the
conversion to one-week length institutes. The registration for the mathematics institutes is
368 and that of the science institutes 255. Total registration is 623 elementary, middle
and high school teachers, respectively. This is an increase of 40% over total enrollment
for Year 3. Inthe Core Content Institute for Elementary Teachers and the Mathematics
for Elementary Teachers Institute, the participant number had to be increased from 25 to
40 to accommodate the strong demand. Evaluations will be available in the fall.

Broader Impact on Teacher Participation in Central Appalachia

The advocacy of the AMSP RPCs, more efficient website and other communication
means, and expressed satisfaction of teachers and district leadership have all contributed
to a progressive increase in K-12 teacher participation over the project period. There
were 227 teachers enrolled in the summer institutes in 2003, 371 in 2004, 444 in 2005,
and 623 in 2006 for a total of 1,665. Of course, there are many teachers that enroll in
more than one institute and over more than a one year period. The teachers from all of the
AMSP’s 51 districts throughout central Appalachia have now participated in one or more
of the summer institutes. Teachers from all of the AMSP districts have also now
participated in the follow up Mentored Implementation program.

Broader Impact on Building IHE Faculty Capacity in the AMSP Region
The AMSP leadership has progressively increased its recruitment and professional
development of the IHE faculty and other instructors in the summer institutes as a means
of meeting its goal of increasing the IHE participation in partnership activities. This has
been accomplished by more frequent meetings of the Project and Associate Project
Directors, Outreach Professors and RPCs with AMSP’s partner IHE faculty and more
pro-active advocacy on the part of the Local PIs in each of the participating institutions.
The Year 1 Summer Institutes featured 16 different faculty members from 6
AMSP IHEs. Year 2 Summer Institutes added 5 new faculty members, and featured a
total of 9 faculty members from 5 AMSP IHEs. Sixteen additional new faculty members
were added in Year 3 Summer Institutes, which featured a total of 24 different faculty
members from 8 IHEs. Year 4 Summer Institutes added 5 unique faculty members, and
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