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FRAMEWORK FOR EVALUATING EDUCATIONAL SYSTEMIC INITIATIVES

0.0 Abstract

he implementation of the Holistic Systemic Evaluation (HSE), a component of the Education

Systemic Initiative’s strategic management is presented in this paper. The HSE provides
general guidance for the implementation and continual improvement of the Education Systemic
Initiative Reform (ESIR). Hence, holistic systemic evaluation plan should primarily be directed
to those officials who are charged with the functional responsibility of conceiving, directing, and
implementing education activities within ESIR confines. Specifically, the implementation of the
education systemic initiative plan:

e Identified three leadership strategies to improve and guide education systemic initiative
efforts.

e Outlined the education agenda for the subsequent years through seven improvement
initiatives.

e Delineated the operating principles that are integral to the conduct of all the education
initiative activities.

e Defined the Evaluation Frameworks for the Education Systemic Initiative Reform; the bases
from which education initiatives programs are organized, implemented, and evahuated.

e Described the roles and responsibilities of the various departmental entities that carry out the
Education Systemic Initiative Reforms.
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FRAMEWORK FOR EVALUATING EDUCATIONAL SYSTEMIC INITIATIVES

1.0 Introduction

he Education Systemic Initiative Project Director and/or Evaluator should understand the

need and importance of an evaluation plan in education systemic initiative reform efforts. A
linear evaluation process that incorporates the results of all subsystems and their components
into eva;uation report phases where each phase reports on the results of the events and activities
that happened during the reporting period is necessary. This method of reporting the progress of
ESIR affords the management team the opportunity to strengthen and/or continue to focus upon
- the capacity building to achieve the overall project goals, streamline the results of the analyses,
enforce policies that are deemed necessary during the evaluation reporting cycles, and improve
upon the recommendations suggested in previous evaluation periods (Guskey, 1989, 1992;
Heinich, Molenda, Russell, & Smaldino, 1996).

The Education Systemic Initiative Plan should adopt the systems approach principles for the
evaluation of the Education Systemic Initiative Reform (ESIR) changes in science, mathematics,
engineering, and technology (SMET) education at all levels (i.e., K-12 and beyond). An
evaluation research with a ‘Helistic Evaluation Design,’ has been chosen for this endeavor.
Evaluation research is an applied research study that uses any of the several research methods
designed to test the effectiveness or impacts of social changes or intervention (Guskey, 1988;
Ikegulu & Barham, 2001; Mayers, 1999). The holistic evaluation design measures the degree of
participation and shared responsibilities and/or ownership; moving away from compliance issues
to accountability and utilization of allocated resources to maximize the convergence of available
intellectual, faculty, personnel, and material resources. In a holistic sense, reform will occur
when: (1) classroom teachers or instructors have the time, resources, permission, training, and
space to experiment, try, fail, and/or achieve autonomy to sustain ownership; (2) students
demonstrate the interest to learn and understand the classroom exercises to improve in their
SMET education; and (3) parents, community, and/or business/university partners understand the
need and importance of SMET education for minority and economically disadvantaged students
in a growing population (Ikegulu, 1997, 1999a, 1999b). The Project/Program Evaluator and/or
Director should also understand that uncertainties in socio-behavioral sciences and human
populations. The evaluation philosophy should acknowledge that uncertainties in any component
of the subsystem in both design and measurable attributes are evident and, as such, may and
should not result in the failure of the super system (Guskey, 1992; Heinich, et al., 1996; Loucks,
1977; Mayers, 1999; Scriven, 1975, 1971, 1968). Hence, the tendency for the evaluation plan to
be deterministic deters the pragmatic holistic systemic approach paradigm. Therefore,
predictions, shrinkage (or short-cuts), and generalization are not possible during the initial phase
without sound methodological approaches (including research design) and sophisticated
analytical procedures (Ikegulu, 1999a, 1999b; Scriven, 19971, 1975). Instead, realistic
approaches that are prevalent in any socio-behavioral setting should guide the feasibility of the
systemic reform to effect changes in the SMET environments within the ESIR confines.

BEST COPY AVAILABLE
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1.1 Education Systemic Initiative Reform Goals: The Super System

The Project/Program Evaluator and/or Director should be responsible for the planning, operation,
implementation, and management of the ESIR project as described in the project’s proposal
and/or its modification(s) and amendment(s). The overall mission of the ESIR project should be
to develop educational systemic change approaches to produce significant increases in the
number of students in the educational system who are literate and proficient in engineering,
mathematics, sciences, and technology (within the public schools system); be qualified to pursue
undergraduate programs (within the higher education system); and be able to compete in the
national and global economy in SMET related professions. In order to accomplish this mission,
the ESIR management team, spearheaded by the District's Superintendent or the institution’s
President (as the Principal Investigator), the Co-Principal Investigators (the institutional
Research Officer), the Project Director and/or Evaluator, and the SMET Supervisors (where
applicable) should formulate the ESIR objectives. Collectively, these goals are the system’s
goals. Sample system’s objectives include:

e To enact policies and practices that will increase PreK - 16 students' mathematics test scores
on the appropriate standardized tests by at least 5% within each school and/or academic year.

e To increase the district's or institution’s enrollment in Algebra, Biology, Physics, Chemistry,
Computer Science, and/or Engineering Graphics by 50% by the end of the ESIR project.

e To double the number of students (directly involved in the ESIR Project) who will enroll in
and successfully complete the SMET courses in Algebra, Biology, Chemistry I, Physics, Pre-
Calculus, Calculus, Computer Science, Engineering Graphics, etc. by the end of the ESIR.

e To increase the number of students (directly involved in the Project) from the baseline year
and, successfully complete the gate keeping course (with a grade of C or better) by 100%
before the final year of the ESIR Project.

¢ To double the number of SMET high school graduate who are college-bound (and the
number of SMET graduate-level student in the Project) by the year-end of the project.

e To establish and implement articulated standards-based SMET curricula throughout the
district and/or the higher education community.

e To implement an articulated standards-based curricula, instructional, and assessment
programs in PreK-16 and beyond in SMET education.

In response to the state and national demands and, with the support from the funding agency, the
ESIR management team should place emphases on mathematics, science, and technology
education towards the enhancement of teaching strategies to include the creation of stimulating
and challenging learning environments; and to focus upon on-going assessment criteria and
standards-based curricula implementation in all the ESIR classrooms. To achieve these
objectives, the ESIR’s management team should focus on the following systemic changes:

1]
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a focus on high SMET expectations and a high level of competence of all students;

a strengthening of professional competency of all faculty and staff;

an integration of SMET into a standards-based curricula from PreK-16 and beyond;

the development of quality assessment materials that are aligned with state, national, and
professional frameworks and, are also standards-based, inquiry-dependent instructional
models.

1.1.1 Components of the Subsystems: Synergy within the Super System

Figure 1-A is a schematic illustration of the interrelationships among the ESIR systems. This
figure also portrays the logical flow of information within the super system and its components.
The terminal objectives are embedded within the enabling objectives (ENAB_OBJ I to VI).
Collectively, the ESIR objectives are the system’s goals; the super system. The subsystems are
the six enabling objectives and the micro subsystems are the terminal performance objectives
with measurable attributes (See Figure 2).

The Super System (Svstem’s Goals)

Education Systemic Initiative Reform
Agendas/Goals/Objectives

:

The Subsystems (Enabling Objectives)
ENAB _OBJ-I- VI

'

The Micro System (Terminal Performance Objectives)

These are the strategies or the Performance Factors
(PF[i,j]) for the ith ENAB_OBJ and the jth. TERM-
OBJ or terminal performance objective. The terminal
performance factors are the attributes for sensing the
enabling objectives.

Figure 1-A
A Linear Evaluation Process Using the Holistic Systemic Evaluation Paradigm

Figure 1-B is a cyclical illustration of the links between the subsystems and the super system, as
well as among the super system, the subsystems, and the evaluation process. This figure also
portrays the timeline for the completion of the activities within the each evaluation phase.

4




_ UISIpereq UONen[eAs JNIISISAS ayj GUIS[] S530014 UONEN[EAT JNISTOH [891PA) v (d-| Sy

+

¥ 1ea JJ[eut
uonenjeAyg —
ﬁ /
LY .
Aouagy
m:%u:m .Yl'@voooi _moi_mcghwo_ovoéuU OEqPa04 9 IBIA
jo1 10/pue wouj
suonoedy
Suey 9seqeie( % SAdAING L10Yo))/Jeurpniduoc
o ——
SHBA
: sjJomawies§ uonenjeag YIS /
i\' S s[ooyss Y31y
sweiSoid Y % SIPPIA Ul
pue s)oafoid Surnweansuiepy
Apunwuo)) uonenULIO,
: uoneyudwafdui] pue .>.u__om uonezipsepuels /uonemawodu —
wCDEmm8m< v&mﬂﬂlmwﬁ—gﬂsm ) —N=°:OE~m=— smNDIE—A—Uﬂ— %.—Na:DEO—m —: ‘I —a
<4 1 suieiGoidgng [« VA Suiweansuiepy pIeA Y -
=
sdwysiauneg uonejuswdldu| eynowIny) sud)sAsqng s13fo1g
Aunwuio) payduus-A3ojouyss], pue OJIN uonesgaju] A30[0UYd3 L Wo0ISSE[) suonmnsuj
pue ssauisng ‘luspuadap-A303epad ‘paseq-yareasay uoneonpsg
suId)sAsqng IN3IH
A
uoneneAy YIS Y1 Jo momm__n_ 4t—f—«
2 £ 1894
wawmdoaas( [euolssajosd/gels LIINS rll 7B, —f—
Junsa] % wauidojaas wownnsu] ¥ISg ¢ [0, ¢—F)—=«
_Of
t YJomauwelq uorenjeaqy + uMm
3uipjing Aioede)) pue ‘[ouuo0sIag ‘KAIng AJeurun|did _ \ 4 0 JEaA/lEnu] =
AUTIDLLT




Evaluation Framework 5
2.0 Education Systemic Initiative Reform Agenda and Strategy

he Education Systemic Initiative Reform (ESIR) is broad and comprehensive. Seven specific

reform improvement and implementation initiatives have been identified to guide the project
and/or program(s), human and financial resources, and activities during the life span of the
project (Initial to Final) school years. These initiatives guide the existing efforts as a school
district or higher education institution and, serve as priority areas for capacity building, initiation
of new activities, and establishment of sustainable infrastructures. It is a comprehensive list that
will be carried out by the school district as a whole through the Project Director/Evaluator, the
district’s administrative staff, and the campus-based administrators. The seven reform
improvement and implementation initiatives are:

Focus and Coordinate Campus-based Efforts.

Enhance CurriculunyInstructional and Assessment Products and Dissemination.
Improve Education Systemic Initiative Reform Integration and Coordination.
Facilitate Research within the School Districts and Higher Education Community.
Support Pre-service Education through Staff/Professional Development.

Coordinate Informal Education through Community and Adult Education Programs.
Implement ESIR’s Comprehensive Data Collection and Evaluation System. '

Nownbkwh =

2.1 Focus and Coordinate Campus-based Efforts

The Education Systemic Initiative Reform is in one sense composed of all the campuses within
the school district, as well as the SMET departments in higher education. The reform of
mathematics, science, technology, and engineering in PreK—16 schools should be inextricably
linked to the state and national higher education systems, as well as be aligned with the local,
state, and national agendas for educational development. Central to the campus-based focus is
the need for ESIR management to understand the campus education agendas and place emphases
on coordinating its assets in a given campus toward meeting the ESIR related needs of that
campus. By continuing existing and establishing new alliances, ESIR management should seek

to connect the Principal Investigator, College Deans or Campus Principals, SMET supervisors or
Department Heads, and business and other university partners and leadership to determine how
these assets may best be utilized within the campus. Major actions to be taken include:

1. Campus principals and/or College Deans will establish relationships with the
District's SMET supervisors and/or Department Heads to understand, develop, and
coordinate ESIR’s educational efforts in each campus and/or department.

2. Campus-based curriculum coordinators, Department Heads, program/grant managers
or facilitators, and other ESIR education-funded directors/coordinators will establish
direct linkages with the Principal investigator (through the Project Director and/or
Evaluator) and contribute to the coordination and delivery of the ESIR’s education
reform agendas within a given campus/department.

€0
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3. The Principal Investigator (through the SMET Supervisors and Directors) will
continue to develop linkages and support local, state, and/or national organizations
that assist ESIR’s Project Director and/or Evaluator in achieving the campus-based
and/or departmental initiative. Such support organizations inctlude the Clergy-in-
Schools, Foundations, the NASA, the NSF, the National Alliance of State Science
and Mathematics Coalitions, the Association of State Supervisors of Mathematics, the
Council of State Science Supervisors, and other relevant education associations (e.g.,
NCTM, NCES, ITEA, etc.).

2.2 Enhance Curriculum/Instructional a_nd Assessment Products and Dissemination

One of the ESIR’s missions is to produce new data, images, and information that may be
effectively included (and/or published) in professional journals, textbooks, curricula, and
supplementary instructional products. Working with professional education associations,
state/local and national education authorities, universities, private enterprise, and other
organizations, we will collaborate to develop curriculum guides, instructional aids, and
assessment products consistent with the national curriculum and assessment standards and/or
state or local curriculum frameworks. These products will be developed in multiple formats with
emphasis on innovative applications of educational technology and interactive strategies. Major
actions to be taken include:

1. Develop and distribute a handbook outlining the ESIR's protocols for the
development, review, field-testing, and distribution of instructional materials and
assessment practices.

2. Develop a set of PreK-16 instructional products, in cooperation with the state and
national curricula standards to support the district’s and departmental locally
established curricula in mathematics, science, technology, and engineering.

3. Develop a set of PreK-16 district-wide and institutional assessments that are in
alignment with state and national frameworks.

4. Develop and distribute the ESIR’s Evaluation Plan, including plans for Professional
Development, Quality Control, and Data Collection, Disaggregation/Dissemination,
and Utilization.

2.3 Improve Education Systemic Initiative Reform Integration and Coordination

The project’s Education Systemic Initiative Reform consists of many parts, which, when
working together as a whole, can make significant and positive contributions to the education
community. The Implementation Plan should be designed to ensure that the research design,
coordination, and implementation of ESIR's numerous educational projects, programs, and
activities achieve this vision of a coherent and unified educational systemic initiative reforms to
effect changes that will impact the overall image of the education community, as well as the
quality of education of all students.
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The educational function exemplifies a higher degree of integration and coordination that has
ever been experienced in the 50-year history of any ESIR. However, work remains to improve
the integration and coordination of these efforts. Improved program integration and coordination
have to be accomplished at three distinct and interrelated levels: (1) Institution/District (2)
Campus/Department and (3) Program/Project and the community. Major actions in this category
include:

1. At the Institutional/District’s Level: The Institutional President/Superintendent (as the
Principal Investigator) provides the focus, policy, and general direction for Project’s
Education Systemic Initiative Reform. It is incumbent upon the ESIR's management
team and the institutional/district’s administrative staff, the Director of Research,
Evaluation, and Planning, Director of Staff/Professional Development, Coordinator of
Gifted/Talented and At-risk, Director of Communications, Director of Information
Services and Technology, Director of Special/Developmental Education, SMET
Supervisors, Department Heads, and the Project Director and/or Evaluator to
formulate strategic education functions to provide the leadership and strategies for a
single, unified Education Systemic Initiative Reform agendas.

2. At the Campus/Departmental Level: The campus-based and/or departmental
administrators and education staff (College Deans, Department Heads, instructors,
classroom teachers, librarians, counselors, etc.) should be responsible for
implementing the overall project’s Education Systemic Initiative Reform. It is
incumbent upon the campus principals and their administrative staff to establish and
maintain organizational mechanisms to provide District-wide integration and
coordination of programs, projects, and activities. Additionally, the school principals,
administrative staff, and curriculum coordinators or department heads must identify
linkages among the campus programs, projects, and activities for the ESIR.

3. At the Program/Project Level: The directors, coordinators, and/or managers of
individual programs/projects or subprograms/subprojects must identify linkages to
other programs/projects and revise plans to ensure that these linkages are
incorporated into and aligned with each of the campus-based and District’s activities
(departmental and institutional). These personnel must also ensure that the
program/project or subprogram/subproject participants are made aware of related
activities from which they may benefit.

2.4 Facilitate ESIR Research within the School district and Higher Education Community

Research relevant to the ESIR’s three strategic improvements of the integration and coordination
efforts is carried out primarily throughout the district and/or institution. However, the highly
complex/complicated ones should be being conducted by the Project Evaluator. The Project
Evaluator in conjunction with higher education community or universities will implement
research projects that should be focused on higher education systemic initiative reforms. The
goal is to streamline and focus these latter efforts so that they strongly support the district’s
research objectives as determined by the ESIR management team and approved by the Principal
Investigator. Major actions in these greas include:

i0
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1. Merge similar proérams/projects so that the best attributes of all are retained and
enhanced.

2. Closely align research-related programs/projects to the district’s, institutional,
campus-based, and departmental evaluative research agendas. Specifically, realign
the Project's overall goals to meet ESIR’s research objectives and the campus-based
research-related infrastructural priorities.

3. Collect, evaluate, and disseminate the most important research products (e.g.,
publications, awards, and technology transfer) so that the district/institutional and
campus personnel recognize these efforts as relevant and important research
contributions.

2.5 Support Pre-Service Education through Staff/Professional Development

Various national reports indicate that there will be a shortage of PreK-16 science, engineering,
mathematics, and technology teachers over the next ten years. Concomitantly, institutions
responsible for training the next generation of public school teachers are aligning their pre-
service academic programs with new certification requirements and public policy expectations.
While ESIR's existing in-service programs (in the form of district-wide and campus-based staff
or professional development workshops, seminars, institutes, etc.) need to continue at their
present level and pace, it is important for the ESIR management team to focus on new
opportunities to support initiatives in the pre-service area. The ESIR Project's significant
investments in research and development with institutions of higher education will provide a
unique asset in identifying such opportunities. Major actions in this area should focus on:

1. Continue to refine and support district's Summer Institutes. Continue to offer stipends
to attract qualified and certified mathematics teachers.

2. Continue to support the instructional faculty/staff through the tuition-reimbursement
at the local and other institutions of higher education’s pre-service activities that seek
the collaboration of mathematics, science, engineering technology, and education
departments in preparing the next generation of teachers.

3. Implement a two- to three-year inquiry-based and hands-on pre-service training in
science and mathematics initiatives through the higher education community. The
two- to three-year initiatives will model an approach that may be replicated in other
regions or, serve as an ESIR’s motif for content-specific pre-service training model.

4. Encourage ESIR-sponsored researchers at the district and universities to collaborate
with pre-service education faculty to contribute to teacher preparation.

[WIRY
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2.6  Coordinate Informal Education through Community and Adult Education:
Informal Education Programs

Educational enrichment should be provided to the community through the Adult Education and
Career Centers. Exploratorium, Planetarium, Museums, Science and Technology Centers, field
trips, and similar nonprofit education organizations should be called upon to support the informal
education community and provide significant educational activities for learners at all ages and
levels of education. Most of these organizations are major community, regional, state, or national
resources for science, mathematics, technology, and engineering technology education. In
addition, the informal education community has a tradition of presenting educational experiences
using pedagogic principles, inquiry-based, and hands-on approaches that are well aligned with
the National Science Education Standards (NSEC) and the National Council of Teachers of
Mathematics (NCTM) frameworks. The ESIR management team should work with and support
these organizations. Major actions to be considered in this area include:

1. Define an ESIR mechanism for working with the informal science, mathematics,
technology, and engineering technology education community.

2. Develop planetarium and galaxy programs and projects for local, state, and national
distribution. Place students’ exhibits on campus and local libraries, district’s and/or
institutional archives, and/or students’ portfolios.

3. In collaboration with the district, develop and implement on-going campus-based
programs to support the informal education community. '

4. Continue to strengthen the ESIR and funding agency’s education alliance.

5. Support Mathematics Clubs, National Science and Technology Week, NASA week,
Space Day, Space Week, and National Engineers Week.

2.7 Iﬂplerhent ESIR's Comprehensive Data Collection and Evaluation System

In carrying out the equal education opportunity for all, the ESIR management team should strive
to involve all students, community, and educators as both participants and partners in quality
education. In conforming to the Federal Government Performance and Results Act of 1993, the
ESIR Project should be committed to evaluating the performance of its programs/projects and
activities in order to report to the stakeholders, the community at-large, and the funding agency
and, to provide for continual improvement of such involvement of the educational community in
its missions, research endeavors, development, and achievements. To that end, the ESIR’s
management team should develop a Database Management and Evaluation System (The DMES),
an on-line and Internet-based system for data entry and collection from participants and program
managers. The DMES is a data collection tool that includes raw data in SPSS and Excel formats;
briefing and statistical presentation materials to be used for analysis and reporting; protocols for
follow-up studies; and raw data to be analyzed for future documentation and presentation. Major
actions include:
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1. Continue systematic implementation of the evaluation phases.

2. Continue to improve upon the DMES capability to enhance its accuracy, current
features, dependability, options, reliability, and robustness.

3. Strive toward a fully operational ESIR Database Management and Evaluation System
that collects all ESIR Project’s data.

4. Continue to increase the district's and/or institutional use of the DMES for
educationally related and relevant activities and programs where feasible.

5. Increase techniques and processes for conducting follow-up studies.

6. Generate research topics, questions, and hypotheses germane to the field of systemic
initiative reforms, evaluative studies, and education in general.

3.0 Evaluation Framework for the Education Systemic Initiative Reforms

he ESIR Evaluation framework (See Figure 2) is a model that was established to serve as a

guide for the implementation and evaluation of all the Education Systemic Initiative Reform
efforts. The framework was first proposed in June 1998. In September 1998, the proposed
framework was presented to the ESIR management team. This meeting resulted in the overall
acceptance of the framework and, the general consensus on its adoption and the establishment of
the nodes that were aligned with the goals for each implementation approach. From that time
until now, the framework has been refined and updated; reflecting directions defined in the
Education Systemic Initiative Reform Agendas and Strategies.

The Evaluation framework for the Education Systemic Initiative Reform provides a pictorial
representatlon of the pro_]ect S systemlc initiative reforms. It serves not only as a guidance tool,
but also as an analytical mechanism, in conjunction with Figure 3, to evaluate the
comprehensiveness of the ESIR’s outreach to the education community. The framework depicts
the integration of the three components of all systemic initiative reforms and agendas, programs,
and activities. These three components are:

3.1 The Enabling Objectives: The ESIR Mission Statement

The fundamental component of any ESIR education activity is the content or knowledge derived
from the funding agency’s mission. There are six of these goals. At the institutional/District’s
level, the knowledge is the outcome of the ESIR mission as defined by the three functional and
strategic integration and coordination of the systemic initiative reform efforts within the
District/institution level(s), as well as at the campus/departmental and various programs and
activities. The knowledge derived from the ESIR funding agency’s objectives is the content, and
thus, the foundation for all of the ESIR's education activities. The role of ESIR's systemic
initiative reform is to add value by translating this content to meet the ESIR’s clients' needs.

bt
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3.2 The Client

The ESIR's client is the formal and informal education community. For the purpose of the
framework, the formal education community is divided into the following levels based on grade:
(1) the public school system (PreK-12) broken down into (a) PreK-5 or the elementary school
system, (b) 6-8 or the middle school system, and (c) 9-12 or the high school system; (2)
Community and Adult Education (CAE) offered through the Adult Education and Career Centers
in the form of vocational/technical education and on-going technology seminars, workshops,
and/or institutes; and (3) Undergraduate and Graduate Education (UGE) or the college- bound
public school graduates in SMET academic programs and careers.

At the PreK—12 levels, the content (or knowledge) derived from the ESIR mission is tailored to
meet the clients’ needs and is guided by curriculum standards and assessment practices for
science, mathematics, technology, and engineering at the local, state, and national levels. At the

- postsecondary levels, the clients and the educational opportunities offered to them are directly

involved in, and in support of ESIR's mission. The informal education community targets both
the PreK—12 and postsecondary levels and, includes mathematics, science, and technology
centers, museums, planetariums, and other nonprofit education organizations.

The education of the clients is both the beginning and the ending point for all the ESIR’s
education activities. It is the clients' education agenda that serves as the starting point in defining
an educational project or activity. Furthermore, evaluation of the clients’ success validates
ESIR's education activities to determine whether the district(s) and the higher education
institution(s) are contributing to its clients’ educational excellence.

3.3 Educational Programs and Support Services

Six categories comprise the ESIR’s systemic initiative reforms and define the way in which the
ESIR’s six Enabling Objectives (ENAB_OBJ) are delivered to the formal and informal education
community. The following is a summary of these six programs and support services and
activities, including the goals, objectives, and specific expectations or actions.

3.3.1 Staff/Professional Development

The primary objective here is to use the ESIR’s mission, facilities, human resources, and
programs to provide exp