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Abstract

This report describes the basis from which the ATE program was created and conducted and the
evaluation work that has shadowed this program for the past seven years. It traces the program’s
work and reach to community colleges and others since the beginning of the ATE program. It
analyzes ATE solicitations to show linkages between the program guidelines and program
productivity and then describes this evaluation’s design and data collection methods to show
why and how evaluative data were collected. The following evaluation findings both describe
and judge the program in various respects.

Findings from the evaluation show that the program is healthy and well run. Nearly a fifth of the
nation’s two-year colleges have been funded at least once by this program, and those funds have
resulted in substantial productivity in funded and collaborating institutions and organizations.
Major strengths of this program are evident in its materials development, professional
development, and program improvement products. Large numbers of students and teachers have
participated in this program—taking courses and graduating or otherwise being certified.
Business and industry have collaborated with colleges in developing and conducting these
programs with perceived substantial benefits from that involvement.

Multiple strands of evaluative information describe and confirm that the program produces
important outcomes of good quality. Though consistently positive, these findings are highly
dependent on testimony/feedback as a primary quality assurance mechanism. We believe
additional project/center-based direct evidence of program effectiveness and quality would
strengthen claims of quality and provide important information for program improvement.
Suggestions are made that we believe will improve the ATE program; these suggestions are
viewed as small changes designed for incremental improvement.
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Executive Summary

The Advanced Technological Education (ATE) program is a response to the need to improve
U.S. competitiveness in the world economy by increasing the quantity and quality of technicians
in strategic advanced technology fields. In 1999, The Evaluation Center at Western Michigan
University was awarded a grant from the National Science Foundation to evaluate the ATE
program. A second grant was awarded in 2002 to continue and expand the evaluation. A central
feature of the evaluation was an annual survey of ATE grantees. In addition, the evaluation
included site visits; targeted studies on the value added to business and industry, materials
development, professional development, and sustainability; issues papers focused on
collaboration, dissemination, materials development, professional development, program
improvement, recruitment and retention, sustainability, advisory committees, and evaluation; and
three separate metaevaluations. About 40 reports focused on various aspects of the ATE
program evaluation are available from The Evaluation Center’s Web site at
www.wmich.edu/evalctr/ate/. This final evaluation report presents a broad-brush summary of
the program, its achievements, and its likely impact, framed around the four primary evaluation
questions, as discussed below.

To What Degree is the ATE Program Achieving its Goals?

The ATE program essentially has two long-term goals: to increase the nation’s capacity to
provide advanced technological education and to increase the number and quality of skilled
technicians in the workforce.

There is evidence that the program has made significant strides toward increasing the nation’s
capacity for advanced technological education in terms of increasing the number of technical
education programs and improving their quality; providing professional development to increase
the knowledge and skills of technical educators; creating, improving, and disseminating
instructional materials; and establishing collaborative partnerships to support technical
education. Over the course of the 2000-2005 evaluation period, ATE principal investigators
reported the following achievements:

e 19,000 courses and 3,000 programs were developed or improved with ATE funding at almost
5,000 locations.

e More than 80,000 participants took part in more than 5,500 ATE professional development
activities.

e More than 5,200 materials were developed, including about 1,650 courses, 2,500 modules,
and 1,000 other materials. Of these, about 135 courses, 560 modules and 500 other materials
were published commercially.

e From 2000 to 2005, between 80 and 90 percent of grantees reported collaborating with
business and industry and/or other education institutions. The average grantee reported
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approximately a dozen or more collaborations with education institutions and even more with
business and industry.

The ATE program has demonstrated some success in terms of providing the necessary
ingredients for creating a larger, more skilled technical workforce. ATE principal investigators
reported the following achievements during the 2000-2005 evaluation period:

e An estimated 130,000-190,000 students took at least one ATE-supported technological
education course, with more than 32,000 completing programs of study.

e More than half of those completing programs had already been part of the technical
workforce.

Together these indicators provide good circumstantial evidence that in addition to adding to the
sheer number of technicians, it has raised the overall skill level of that segment of the workforce.
However, we cannot state definitively that the ATE program has led to “more skilled”
technicians in strategic advanced technology fields.

Is the ATE Program Making an Impact and Reaching the Individuals and Groups
Intended?

The ATE program targets current and prospective technicians, technical education students,
secondary and postsecondary teachers, prospective teachers, and business and industry decision
makers. NSF also seeks to increase the participation of women, underrepresented minorities, and
persons with disabilities in advanced technology areas through ATE program activities. The
program’s institutional target has been two-year colleges.

The annual survey data, along with grant award data, confirm that the program is reaching its
primary targets:

e Approximately two-thirds of the 32,000 individuals who reportedly completed ATE
programs of study were at the associate level, one-third were at the secondary level, and
fewer than 1 percent was at the baccalaureate level.

e 345 institutions received ATE funding, including 200 two-year colleges. This amounts to the
program directly funding 17 percent of the 1,157 community and technical/vocational
colleges in the U.S. The remaining funding was distributed to secondary schools, 4-year
colleges and universities, professional societies and associations, and a small number to
business and industry.

e Annual survey findings show that the typical ATE project and all centers reach multiple
education institutions to bring materials, program improvement, and professional
development opportunities to them. Annually from 2000 to 2005, the typical (median)
individual ATE grantee collaborated with five or more other non-ATE education institutions.
Those data suggest that the majority of this country’s community colleges have been
impacted in one or more ways by the program.

However, demographic data show minimal gains in terms of increasing the rate of participation
of women and minorities in technology fields.
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How Effective is the ATE Program When it Reaches its Constituents?

Evaluative evidence focused on three areas or categories of work: materials development and
dissemination, professional development efforts, and program improvement-student
engagement. Evidence of program productivity in all three areas is very strong. This
productivity shows in the large numbers of materials, courses, and curricula developed; the
numbers of participants who engaged in professional development efforts; and the numbers of
students who engaged in courses and completed programs.

Evidence of program quality in each of these areas is also very positive although not always
substantive. In terms of materials development, (a) the large majority of materials subjected to
external expert review were rated as at least satisfactory, (b) local and regional use of these
materials indicates the materials are valued by educators, and (c) a small proportion of materials
received national distribution through commercial publishers. Certainly the large numbers of
colleges and secondary schools taking advantage to study and revise their programs is direct
testimony to the effectiveness of the ATE program. Concomitantly, the student data show that
these institutions are engaging large numbers of students and graduating them or otherwise
certifying them for technician work. The large numbers of articulation agreements and increasing
numbers of students making use of them indicates schools have developed effective paths for
pursuing these educational opportunities. Both professional development providers and
participants of these programs have expressed strong satisfaction with the nature and quality of
these education programs, although little follow-up evaluation has been conducted to confirm
professional development effects in terms of participant use and changes to their instruction and
student learning.

Are There Ways the Program Can Be Significantly Improved?

The evaluation evidence suggests that ATE is functioning very well. Yet, our evaluation reports
consistently have identified ways in which we evaluators believe the ATE program and its
projects and centers can be improved. For example, the most recent briefing papers have
suggested specific actions related to evaluations, needs assessments, focus on student
recruitment, and cross-institution articulation agreements. Those suggestions for change as well
as the few highlighted below build on the program’s recognized strengths.

Our analyses and experience lead us to conclude that the program will benefit most through
incremental changes to the annual solicitation for proposals. Project operations are guided by
their proposals and proposals are heavily influenced by the suggestions provided in the
solicitations, so changes to the solicitation are likely to result in changes in the projects.

We encourage changes to make these solicitations speak more directly to standards and other
procedural specifications that can aid applicants in achieving desired outcomes (e.g., National
Science Education Standards for Professional Development). Including such standards may help
applicants better understand what is expected of them and make them aware of viable tools for
their planning.
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We also encourage emphases within solicitations that couple project/center processes to needs
assessment information. In addition to perceived needs for improving formal needs assessment
practices for planning, principal investigators report other areas in which they are challenged
(Ritchie, Gullickson, & Coryn, 2006). For example, one current challenge noted is the
recruitment of students. These challenges should be areas for discussion and sharing of potential
solutions.

Evaluation Lessons Learned

We have presented an array of papers at professional meetings such as the annual meetings of the
American Evaluation Association that point to strategies tried and lessons learned. Our most
painful (and unpublished) lessons have been relative to developing clear and careful work plans
and well-grounded, enforceable contracts to guide those who engage with us in evaluations.

Our most productive lessons learned revolve around new strategies for conducting work. For
example, the materials development evaluations clearly show the importance of well-constructed
review strategies as an evaluative tool. We believe we learned valuable lessons in the reporting
of evaluation findings. Some of our strategies that excerpt and explore well-focused and brief
points appear to be much better received and used than longer, better documented work. While
there is a trade-off in these matters, we have moved much more toward brief, segmented
reporting processes and papers that make their points more quickly and succinctly.

While we knew it intellectually at the outset, the long-term interaction with NSF program
officers especially has reminded us about how difficult it is to remain fully objective across a
long span of time. Not surprisingly, this evaluation reinforced our expectation that evaluations
are more interesting and helpful when the evaluators and evaluatees are all genuinely interested
in making the program the best it can be and work toward that objective.

We thank the NSF program staff and all the project/center principal investigators and their staff
members for the substantial help we have been given in conducting our evaluation efforts. What
we have learned and contributed directly results from the substantial assistance and cooperation
provided by all with whom we have worked on this project.
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This final report for the evaluation of the National Science Foundation’s Advanced
Technological Education Program summarizes our evaluation efforts and findings spanning 2000
to 2006. It provides a broad-brush view of the program, with sections devoted to (1) the
program’s background, (2) its overall structure and focus (and changes in these over time), (3)
the background for the evaluation, (4) key evaluation questions, (5) evaluation components, and
(6) evaluation findings. The report draws on information from the many different components of
the evaluation and associated reports from 2000 to 2006. Readers who wish to know more about
the specifics of the evaluation methodologies used or findings should refer to the referenced
evaluation reports (a complete list of reports is also provided in the Appendix).

ATE Program Background

The Advanced Technological Education (ATE) program is a

. . . The Scientific and
response to the need to improve U.S. competitiveness in the

Advanced-Technology Act of

world economy by increasing the quantity and quality of 1992 was intended “to
technicians in strategic advanced technology fields. The establish a national
importance of such technological education initiatives is clearly advanced technician training
developed and described in the National Science Foundation S, MG G
. o .- resources of the Nation's
(NSF) document: Gaining the Competitive Edge: Critical Issues two-year associate-degree-
in Science and Engineering Technician Education (NSF, 1993). granting colleges to expand
As that document indicated, this country has a critical need for the pool of skilled
trained, professional technicians with unique skills in technology technicians in strategic

advanced-technology fields,
to increase the productivity
of the Nation's industries,

and technological systems. These persons must be educated to
serve emerging needs of business and industry and must be able

to work on applications that build on theoretical understandings. and to improve the
compgtitiveness qf the

On October 23, 1992, Congress passed the Scientific and _ United States in

Advanced-Technology Act of 1992 (PL 102-476), which was NER

intended to establish a national advanced technician training
program, utilizing the resources of the nation's two-year associate-degree-granting colleges to

expand the pool of skilled technicians in strategic advanced-technology fields, to increase the

productivity of the nation's industries, and to improve the competitiveness of the United States
for the technologically advanced global economy.

The following excerpt from the Act identifies the issues that led Congress to pass the law and the
purposes it was designed to serve:

(a) FINDINGS- The Congress finds that—
(1) the position of the United States in the world economy faces great challenges
from highly trained foreign competition;
(2) the workforce of the United States must be better prepared for the
technologically advanced, competitive, global economy;
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(3) the improvement of our workforce's productivity and our international
economic position depend upon the strengthening of our educational efforts in
science, mathematics, and technology, especially at the associate-degree level,

(4) shortages of scientifically and technically trained workers in a wide variety of
fields will best be addressed by collaboration among the Nation's associate-
degree-granting colleges and private industry to produce skilled, advanced
technicians; and

(5) the National Science Foundation's traditional role in developing model
curricula, disseminating instructional materials, enhancing faculty
development, and stimulating partnerships between educational institutions
and industry, makes an enlarged role for the Foundation in scientific and
technical education and training particularly appropriate.

(b) PURPOSES- It is the purpose of this Act to—

(1) improve science and technical education at associate-degree-granting colleges;

(2) improve secondary school and postsecondary curricula in mathematics and
science;

(3) improve the educational opportunities of postsecondary students by creating
comprehensive articulation agreements and planning between 2-year and 4-
year institutions; and

(4) promote outreach to secondary schools to improve mathematics and science
instruction. (U.S. Congress, Scientific and Advanced-Technology Act of 1992,
8 2).

As we stated in our 2000 report, “the Act was intended to serve the ultimate goal of improving
the competitiveness of the U.S. in international trade by increasing the productivity of the
nation’s industries, which in turn was to be accomplished by increasing the pool of skilled
technicians in strategic advanced-technology fields” (Gullickson, Lawrenz, & Keiser, 2000, p.
1). The Act specified that this goal was to be achieved through the improvements in (a) technical
and science education at 2-year colleges, (b) math and science curricula at both secondary and
postsecondary levels, (c) education opportunities for postsecondary students, and (d) math and
science instruction at secondary schools.

The Act emphasized the role of 2-year colleges, stating that “the grant program shall be designed
to strengthen and expand the scientific and technical education and training capabilities of
associate-degree-granting colleges” (8 3). The Act further recommended the following strategies
for two-year colleges to improve these capabilities:

(1) the development of model instructional programs in advanced-technology
fields;
(2) the professional development of faculty and instructors, both full- and part-
time, in advanced-technology fields;
(3) the establishment of innovative partnership arrangements that—
(A) involve associate-degree-granting colleges and other appropriate
public and private sector entities, and
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(B) provide for private sector donations, faculty opportunities to have
short-term assignments with industry, sharing of program costs,
equipment loans, and the cooperative use of laboratories, plants, and
other facilities, and provision for state-of-the-art work experience
opportunities for students enrolled in such programs;

(4) the acquisition of state-of-the-art instrumentation essential to programs
designed to prepare and upgrade students in scientific and advanced-
technology fields; and

(5) the development and dissemination of instructional materials in support of
improving the advanced scientific and technical education and training
capabilities of associate-degree-granting colleges, including programs for
students who are not pursuing a science degree. (8 3)

ATE Program Overview

72 AT e T e The Nationa_l Science Founc_jation estz_:lblished the_ATE_ program
on the education of as a mechanism for supporting work in the areas identified as
technicians for the high- critical for achieving the later outcomes (model instructional
technology fields that drive projects, professional development, innovative partnerships,
our nation’s economy. state-of-the-art instrumentation, and instructional materials),

thereby moving toward the ultimate goals set forth in the Act. The most recent program
solicitation (NSF, 2005), summarizes the program as follows:

With an emphasis on two-year colleges, the Advanced Technological Education
(ATE) program focuses on the education of technicians for the high-technology
fields that drive our nation's economy. The program involves partnerships
between academic institutions and employers to promote improvement in the
education of science and engineering technicians at the undergraduate and
secondary school levels. The ATE program supports curriculum development,
professional development of college faculty and secondary school teachers, career
pathways to two-year colleges from secondary schools and from two-year
colleges to four-year institutions; and other activities. A secondary goal is
articulation between two-year and four-year programs for K-12 prospective
teachers that focus on technological education. Additionally, the program invites
proposals focusing on applied research relating to technician education. (p. 2)

Figure 1 is our construction of the ATE program theory, based on context in which the program
emerged, the design of the program, the salient aspects of its implementation, and the
expected/desired intermediate and long-term outcomes.

Changes in Program Focus
The issuance of annual program solicitations is ubiquitous as a means to meet programmatic
goals within federal funding agencies such as NSF, the Department of Education, and the

National Institutes of Health. These solicitations set parameters for proposal writers and, as
such, become the operational definition of the program’s intentions. To characterize the
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evolution of the program’s focus, we examined introductory statements concerning its purpose
and the program tracks outlined in each annual solicitation.

‘ Context
‘ Congressional Act

[Economic Challenges

International competition
Outsourcing

Labor Challenges

MNew & changing jobs
Low supply of workers
Impending baby boomer
retirements

Education
Challenges

Poor STEM achievement
Poor STEM education
infrastructure

National Resources

Congressional interest
Capacity for localized
response
NSF history with community
colleges

Design/ ~ Implementation/  Intermediate
Input ' Outputs ' Outcomes
Required Foci Collaboration Increased Capacity
_ ) _ for Advanced
Model instructional projects Two-year college leadership Technological
Professional development Ed St
Innovative partnerships Business & industry ucation
State-of-the-art Government . .
instrumentation Secondary cchools More high quality
Instructional materials Four-year colleges educational programs,
| EEREE L
Emphasis on Funded Activities instructional materials
Strategic : -
% = e Mare partnerships to
Technological Fields Materials development support and ad::m
| Professional development technological education
. Technical experiences programs and students
NSF Funding Laboratory development s -
Program Inm\:veman‘. Institutiorialization of
$ 20 to 40 million per year D';’:::'r::"" ~ innovations
' ' Teacher preparation Digsgminaion
Grant Award Process Workshops & conferences Sustained activity
Articulation partnerships - -

Annual program solicitations
Preproposals & proposals
Proposal review & selection
New & continuation grants

NSF Facilitation

| National Visiting Committees
Program officers

Accountability &
Evaluation

Overall program evaluation
Grant-level evaluation
NSF monitoring
Annual reports

Pi

Figure 1. ATE Program Logic

Program Purpose Statements

Outcomes

The beginning of each solicitation contains an introduction or overview concerning the purpose
and scope of the program. These program synopses speak directly to the purposes and objectives
set forward by Congress and exhibit increasing clarification over the years.

Early ATE solicitations (1993 through 1996) distilled the legislative intent of the

program into a single goal statement: “The purpose of the Advanced

Technological Education (ATE) program is to promote exemplary improvement
in advanced technological education at the national and regional level through

support of curriculum development and program improvement at the

undergraduate and secondary school levels, especially for technicians being
educated for the high performance workplace of advanced technologies” (NSF,
1993, p. 1). Beginning in 1997, the overall purpose statement was simplified into
the following: “The Advanced Technological Education (ATE) program
promotes improvement in technician education delivered at the undergraduate and
secondary school levels” (NSF, 1997, p. 9). This statement was used until 1999,
when it was clarified that the program sought “improvement in the education of

ATE Final Evaluation Report



science and engineering technicians” [emphasis added] (NSF, 1999, p. 26) That
year the solicitation also provided greater clarification regarding what specific
science and engineering fields ATE supports, indicating that such fields include,
but are not limited to, agricultural technology, biotechnology, chemical
technology, civil and construction technology, computer and information
technology, electronics, environmental technology, geographic information
systems, manufacturing and engineering technology, marine technology,
multimedia technology, telecommunications, and transportation technology.
(NSF, 1999, p. 26)

Two years later, it was further clarified that “the program generally does not support projects that
focus primarily on students who will become health or medical technicians.” (NSF, 2001, p.1)

Every annual solicitation has called for partnerships between The 1993 through 2005

two-year colleges, four-year colleges, universities, secondary solicitations show increasing
schools, business, industry, and government. Beginning in 1997 clarity of program focus,
the expected inclusion and leadership role of two-year colleges evident in increasing
was more explicitly stated: “The program expects two-year Spec‘f‘:idty in the descriptions
colleges to be involved in leadership roles” (NSF, 1997, p. 9). g;g ﬁlgr@%';imo? e
In 1998, it was clarified that “The program expects all projects supported.

to include major involvement of two-year colleges” (NSF, 1998,
p. 25). From 1999 forward, the expected role of two-year colleges in grant activities has been
articulated in the following way: “ATE focuses on two-year colleges and expects two-year
colleges to have a leadership role in all projects” (NSF, 1999, p. 26).

From 1993 through 1998, the solicitation introductions indicated that ATE would support
“curriculum development and program improvement” activities, with general descriptions of
each general category. Beginning in 1999, the introductions offered more detailed examples of
the type of activities supported.

Since 1999, the solicitation introductions have indicated that “Proposals to the ATE program
may aim to affect either specialized technology courses or core science, mathematics, and
technology courses that serve as prerequisites or corequisites for specialized technology courses”
(NSF, 1999, p. 26). In 2001, this clarification was added:

The curricular focus and the activities of all projects should demonstrably
contribute to the ATE program's central goals: producing more science and
engineering technicians to meet workforce demands, and improving the technical
skills and the general SMET preparation of these technicians and the educators
who prepare them. (NSF, 2001, p. 1)

Overall, the examination of the 1993 through 2005 solicitations revealed increasing clarity of
program focus, evident in increasing specificity in the descriptions of the program’s purpose and
the types of activities supported.



Program Tracks and Subtracks

After the general overview of the program in the solicitations, the specific program tracks (i.e.,
general categories of program activities and funding) are described. There are major tracks and
narrower subtracks. These especially define the character of the program. Table 1 identifies and
describes the program tracks and subtracks that have appeared in the 1993 through 2005
solicitations and shows the years they were present in the solicitations. These tracks and
subtracks are referenced throughout the remainder of this report.

Table 1. ATE Program Tracks and Subtracks: 1993-2005

Track: Projects

Materials
Development
(1993-present)

“Projects that envision major changes in technical education and that result
in products such as textbooks, laboratory experiments and manuals,
software, videos, CD-ROMs, and other educational products. Products are
expected to be widely disseminated through publishers, seminars,
workshops, electronic networks, and other appropriate means including
conference presentations and journal articles.” (NSF, 1998, p. 26)

Professional
Development
(1993-present)

“Successful projects emphasize content, pedagogy, development and
exercise of leadership skills, and opportunities for continuing professional
growth. . . . Typical projects for teacher and faculty enhancement include
conferences, seminars, short courses, industrial internships, workshops, or a
series of such activities.” (NSF, 1998, p. 27)

Laboratory
Development
(1993-2004)

These projects involve the “development of innovative methods for using
laboratory and field exercises to improve students’ understanding of basic
principles for using modern instrumentation, new technologies, or
applications of instruments that extend their instructional capability.” (NSF,
2000, p. 4)

Technical
Experiences
(1996-2004)

“Projects providing technical experiences may consist of any combination
of activities involving instruction, problem solving, research, product
development, and industrial internships. Projects ideally should provide a
balance of classroom, laboratory, and field experiences. . . . Student-faculty
teams are particularly encouraged to participate in technical experiences and
to translate those experiences into meaningful classroom activities that
introduce other students to the role of technicians in the workplace.” (NSF,
2000, p. 4)

Adaptation &
Implementation
(1999-2000)

These projects “should involve an innovative use or a significant extension
of resources development in other projects.” (NSF, 2000, p. 3)

Special Activities
(1998-2000)

Special activities include “conferences, workshops, and similar activities
that lead to a better understanding of issues in advanced technological
education. Typically these are short-duration events and are national or
international in scope.” (NSF, 2000, p. 5)




Dissemination
Focal Points
(2000-2001)
[Renamed as
Resource Centers]

These are “projects that will act as clearinghouses for, and will broadly
disseminate, the exemplary educational materials, curricula, and
pedagogical practices designed by previously funded ATE centers and
projects.” (NSF, 2000, p. 5)

Program
Improvement
(2002-present)

“Proposed activities should enhance a curriculum in multiple ways,
producing a coherent sequence of classes, laboratories, work-based
educational experiences that revitalize the learning environment, course
content, and experience of instruction for students preparing to be science
and engineering technicians. The resulting program should constitute a
model that will be disseminated broadly.” (NSF, 2002, p. 3)

Research on
Technician
Education
(2003-present)

“Research studies are separate efforts that grow out of a group of completed
projects or from questions that arise through analysis of an issue of priority
to ATE.” (NSF, 2003, p. 6)

Institution-Level
Reform
(2005-present)

These are “grants for planning efforts leading to Institution Level Reform of
Technician Education (ILRTE). The planning grants enable institutions to
reformulate, streamline, and update the content and pedagogy of technician
degree programs at their institutions to meet the emerging needs of
employers.” (NSF, 2005, p. 7)

Teacher
Preparation
(2005-present)

“These projects help to prepare a future K-12 teaching workforce that
understands the technological workplace and can prepare students to use a
variety of approaches to solving real world technology related problems
using design processes and principles. . . . Projects must involve both two-
year and four-year institutions and should aim to increase the number,
quality, and diversity of prospective K-12 science, mathematics, and
technology teachers in pre-professional or paraprofessional programs at
two-year programs.” (NSF, 2005, p. 6)

Track: Centers

National/Regional
Centers for
Excellence
(1993-1999)

“Centers will serve as national and regional models and clearinghouses for
the benefit of both colleges and secondary schools. Model curricula,
instructional materials, and teaching methods will be developed at and
through these Centers and then disseminated through publishers, seminars,
workshops, publications, electronic networks, and other appropriate means.
... Centers must be cooperative efforts among two-year colleges, four-year
colleges and universities, secondary schools, industry, business, and
government.” (NSF, 1993, p. 6)

National Centers
of Excellence
(2002-present)

These centers “may vary in size and disciplinary coverage but must have a
national impact. In particular, a National Center should bring together a
broad array of institutions that offer programs in the area of technology in
which the center focuses. National Centers typically engage in the full range
of activities associated with ATE Projects.” (NSF, 2002, p. 5)




Regional Centers
for Manufacturing
or Information
Technology
Education
(2000-present)

“These centers are expected to focus mainly on reforming academic
programs, departments, and systems to produce highly qualified workers
who meet industry’s needs within a particular geographic region and who
also meet national industry and academic skill standards appropriate for the
region’s employers.” (NSF, 2000, p. 7)

Resource Centers
(2002-present)

“A Resource Center should constitute a highly visible source of materials,
ideas, contacts, and mentoring in a particular field of technological
education . . . . These centers (1) serve as clearinghouses for, and broadly
distribute, the exemplary educational materials, curricula, and pedagogical
practices designed by previously funded ATE centers and projects and (2)
provide support and mentoring for institutions that wish to start or improve
educational programs in a particular field of technology.” (NSF 02-035, p.
7)

Track: Workshops,

etc.

Workshops, etc.
(1993-1997)

These are “special projects such as conferences, workshops, symposia,
studies, and other activities that will lead to better understanding of issues in
advanced technological education.” (NSF, 1997, p. 9)

Track: Articulation

Partnerships

Teacher
Preparation in 2-
Year Colleges
(2000-2004)

These partnerships are “efforts to strengthen mathematics, science, and
technology education for prospective middle and high school technology
teachers. The program also encourages projects involving opportunities for
in-service teachers to become certified in mathematics, science, and
technology.” “[T]he nation’s technological future depends . . . on K-12
teachers who are technologically literate and have been exposed to the
advanced technologies used in the modern workplace.” (NSF, 2000, p. 8)

Avrticulation
Between
Associate’s &
Bachelor’s Degree
Programs
(2000-2004)

These are “Partnerships in which two-year colleges work with four-year
colleges or universities to develop, implement, and evaluate model
problems that enable students to make a successful transition from a SMET
associate’s degree program to a related bachelor’s degree program.” (NSF,
2000, p. 9)

The labels for the subtracks changed over the years, although changes in terminology do not
necessarily reflect changes in content. Appendix A provides an overview of the different labels

used over the years.

To discern changes in

program focus, other than those evident in the program overviews, we

examined the annual solicitations from 1993 to 2005 to identify variations in program tracks and

subtracks across time.

Figure 2 charts these changes. When it was evident that a track or

subtrack’s activities were subsumed by another, arrows show when and where those changes

occurred.

As suggested by the chart, two characteristics of the annual
program solicitation are consistencies in major program
funding tracks and increasing specification of subtracks across

Two characteristics of the
annual program solicitation
are consistencies in major
program funding tracks and
increasing specification of
subtracks across time.




time. The changes made to tracks and subtracks over time are described below. For a general
description of the details about the kind of activities covered by these funding areas, please refer
to Table 1.

The original 1993 solicitation identified three distinct funding tracks: (1) Projects; (2) Centers;
and (3) Workshops, Conferences, Seminars, Studies, and Other Special Projects. The primary
focus has been on projects and centers across all years. The dominant categories consistently
have been projects and centers. In 1998, the Workshops track was subsumed by Projects within a
subtrack called Special Activities. In 2000, another track focusing on Articulation Agreements
was created. This track was maintained through 2004 and then subsumed by the Teacher
Preparation subtrack under Projects in 2005. As these shifts suggest, tracking was employed to
organize program work and emphasize particular objectives at different points in time.

| 1993 1994 1995 | 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Materials Development
Adaptation & Implementation
Professional Development
< Special Activities
Technical Experiences
Laboratory Development

Dissemination Focal Points

Program Improvement
[Ressarch 1

» Reform

{Tndur Pno,.

4| National Centers of Excellence
* Regional Centers for Manufacturing or Information Technology Education

* Resource Centers

ARTICULATION PARTNERSHIPS

Teacher Preparation in Two-Year Colleges

Ar A 's & s Degree P

Figure 2. ATE Time Line

While projects and centers have been maintained as the dominant program tracks, there also has
been increasing definition of program activities, manifested primarily through changes in
subtracks. Some of these subtracks have been long-lived; they always focus on and emphasize
specific ATE intentions. Materials Development and Professional Development have continued
as project subtracks since 1993 through the present. Another original project subtrack,
Laboratory Development, was maintained through the 2004 solicitation. The 2005 solicitation
indicated that laboratory development activities would be included under the Program
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Improvement subtrack, which first appeared in 2002 under Projects and continues to the present.
Activities related to Technical Experiences, a project subtrack introduced in 1995, were also
subsumed by the Program Improvement subtrack in 2005, when the Technical Experiences
subtrack was discontinued. Adaptation and Implementation was introduced in 1998 to
encourage the application of resources developed with ATE support. This project subtrack was
also present in the 1999 and 2000 solicitations, but not in any subsequent solicitations. In 2000,
a new project subtrack, Dissemination Focal Points, was introduced, but was not continued after
2001. However, many of the same activities were supported under the new center subtrack,
Resource Centers, which was initiated the following year. Research emerged as a project
subtrack in 2003 to expand and refine the body of knowledge concerning technician education
that had been generated by ATE-supported activities over the previous 10 years. In 2005, two
new project subtracks were created: Institutional-Level Reform of Technician Education and
Teacher Preparation. Teacher Preparation assumed much of the same focus of the Articulation
Partnerships subtrack called Teacher Preparation in Two-Year Colleges, which was in place
from 2000 until 2004. Another articulation partnership subtrack, Articulation Between
Associate’s and Bachelor’s Degree Programs, was also maintained during this period; its focus
on transitioning students in STEM programs from two-year to four-year colleges was integrated
into other program tracks (program improvement) in the 2005 solicitation.

As this description indicates, most of the changes happened within the projects track. The
centers track experienced far fewer changes. From 1993 through 1999, this track provided
funding for National/Regional Centers of Excellence. Beginning in 2000, this track was divided
into two clearly defined subtracks: National Centers of Excellence and Regional Centers for
Manufacturing or Information Technology Education. As mentioned above, resource centers
were introduced in 2002. Serving as clearinghouses and a source of support for institutions
initiating or improving technology programs, the program solicitation noted, “only ATE national
or regional centers and exemplary ATE projects that have already completed their original grants
are well-positioned to become Resource Centers” (NSF, 2002, p. 7). As noted above, the
emergence of resource centers occurred at the same time that the Dissemination Focal Points
subtrack was discontinued, thus shifting but continuing dissemination as a funding emphasis
within the program.

Although terminology changed over the years and various AliaanETE ey

program tracks and subtracks appeared and disappeared, overall changed over the years and
there has been considerable consistency in types of activities various program tracks and
eligible for ATE funding since the program’s inception. The subtracks appeared and

introduction of a new subtrack may bring into sharper focus aset | disappeared, overall, there

. .. . . . has been considerable
of activities that were previously included in another category, as consistency in types of

was the case with the separation of national and regional centers activities eligible for ATE
into distinct and more clearly defined subtracks. Or, new funding since the program’s
subtracks can represent an extension and/or broader application inception.

of program activities that were part of a preexisting subtrack. For
example, the Reform subtrack introduce in 2005 seeks institutionwide development and
improvement of technician education, which is a much broader task than those previously
covered by the Program Improvement subtrack. The introduction of the Articulation
Partnerships track probably represents the biggest change in the solicitations over the years,
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since these types of activities were not specifically mentioned in previous solicitations. This
track was eliminated after 2004; only the teacher preparation focus of this track was maintained,
but within the projects track.

NSF Staff

An important aspect of any program is the personnel who develop and guide it. In this particular
case, the program has been led throughout its lifespan by two NSF staff members, Drs. Elizabeth
Teles and Gerhard Salinger, who are permanent employees at NSF (not rotators). Both are
seasoned, knowledgeable officers. Their work experiences prior to taking on the ATE program
likely have enhanced their abilities to communicate with both the community college
constituency and Congress (e.g., at one time Dr. Teles was a faculty member at a community
college). More importantly, they and other senior members such as Drs. Corby Hovis and
Duncan McBride have formed a homogeneous group that has worked effectively together during
virtually the entire life-span of this program. That consistency in staff most certainly has greatly
facilitated the consistency in focus that is visible in the annual solicitations.

Evaluation Background

This evaluation of the ATE program was supported by two separate ATE grants. In 1999, NSF
awarded The Evaluation Center the initial grant of $1.3 million, which covered the first three
years of the evaluation. A second grant for $1.8 million was awarded in 2002 to continue and
expand the evaluation work conducted thus far.

It is noteworthy that this evaluation was supported by grants and not contracts. Contracts are
essentially work-for-hire agreements in which NSF maintains the right to specify products,
outcomes, and time frames. Contractors have the advantage of access to information not
available to grantees, such as project “jackets,” which include original proposals and reviewer
feedback. However, if a contractor wants to collect data from more than nine sites, he or she
must go through a lengthy approval process with the federal Office of Management and Budget.
In contrast, grantees are not subject to this requirement Moreover, grantees conduct their work
under a set of general expectations, having more discretion as to how best to meet the
expectations of the grant and the needs of NSF.

When the first grant for the ATE program evaluation was e = ot
awarded, the Government Performance Results Act (GPRA), © stance ot fhe evaluation
. . . o was to be responsive to
which was intended to increase accountability of the federal meeting the needs of NSF.
funding agencies, was an important consideration; and the ATE

program was a new format for NSF in that it had been mandated by Congress and was
administered across two divisions (DUE and ESIE). The evaluation was a grant housed in REC
as opposed to either of the divisions housing the ATE program itself. This administrative
organization resulted in a three-person management team for the evaluation, with the ESIE
person the communication contact. Because of the uniqueness of the ATE program and the
conscientiousness of the program officers, the evaluation had a strong link to the administrators.
Additionally, an advisory committee consisting of people from diverse backgrounds was formed
and included representatives from 2-year colleges, industry, technician/technical education, and

ATE Final Evaluation Report 11



evaluation. As an addition to the formal advisory committee, an evaluation advisory committee
also was formed to provide specific advice and assistance in conducting the evaluation. The
stance of the evaluation was to be responsive to meeting the needs of NSF. This led to frequent
communications and flexible implementation of the proposed evaluation.

Katzenmeyer and Lawrenz (2006, pp. 8-9) describe the history of evaluations employed within
NSF. In that history they trace a variety of evaluation strategies that focus on program
evaluations. They note that emphases have shifted in evaluation purposes, methods, and
intended uses. In the 1960s, evaluations concentrated on the effectiveness of newly developed
curricula for helping students learn science. In the 1970s “[e]valuation focused on delivery
systems and accomplishing change within classrooms, schools, and districts through
comprehensive projects, including major efforts to evaluate these programs.” In the 1980s
evaluations addressed questions of access and diversity in the pool of STEM professionals. The
1990s saw development of complex evaluations assessing change cultures, interactions between
cultures, and changes produced. With the advent of GPRA in 1993 and the more recent No Child
Left Behind legislation, evaluation attention has shifted to matters of monitoring and
accountability and measuring organizational change.

As those characterizations suggest, NSF program evaluations initially produced assurances that
materials developed by funded projects were of good quality and implemented in effective ways.
Later evaluations have much more directly focused on quality assurances regarding the NSF
programs themselves. This evaluation clearly focused on matters of quality assurance for the
ATE program but in doing so also invested much of its focus and effort on formative matters.
That is, the intent of the evaluation was to provide evidence as to the quality of work done by the
program as a whole; but just as importantly, the evaluators consistently targeted points of interest
or concern to assist the program in improving its work and productivity.

Impetus from the evaluation’s program officers in REC and ATE as well as encouragement from
its national advisory panel led to a strong focus on ATE programmatic efforts. The result was
much closer attention to strategies and work of program officers than is typical as well as
substantial involvement by key project stakeholders, as illustrated in these examples:

. Early in the evaluation we assessed the ATE proposal review process and provided
feedback to the ATE program.

. Nearly a dozen ATE project evaluators and directors actively participated in determining
this evaluation’s foci, criteria, indicators, and measures.

. The work of ATE program officers and their engagement with projects and centers was a
regular component of the evaluation’s annual surveys.

. Annual meetings of the evaluation’s advisory panel included participation by key ATE

program officers so that evaluation plans, evaluation findings, and implications of these
plans and findings could be discussed with them.

As those characteristics and examples suggest, throughout the life of the evaluation a major
evaluative emphasis was to provide information that the program officers, funded projects, and
STEM educators could use for decision making and improving the quality of their programs,
projects, and STEM-related work.
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The initial proposal called for the evaluation to provide an in-depth description of the ATE
program, highlighting its diversity as well as strengths and weaknesses. This rich description
was to be provided through an analysis of grant jackets, a survey of grantees, and site visits. As
the evaluation project progressed, it became clear that the jackets really would not be accessible
(a consequence of the grant rather than contract 