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Abstract

The purpose of this paper isto describe and assess Advanced Technologica Education
(ATE) professond development experiences and to aid community colleges throughout the
nation in their efforts to meet the new chalenges posed by rapidly developing high-
technology sectors. As they adapt teaching and curriculum to the needs of a new generation
of technology professonds, collegeswill haveto invest in effective ongoing professiond
development for their faculties. This paper presents the thinking of researchers and training
experts, as described in ressarch mostly on training on the use of educationd technology in
the classroom, and the experiences of ATE projects’ across the country. Knowledge and
indghts gained from the ATE evaduation will be described and placed in the context of the
current state-of-the-art thinking on best practices.

For theinditutions housng ATE projects, severa issues emerge from areview of current
literature on training on the use of educationa technology in the classroom.

Community colleges dl need to tool up quickly to meet the demands of the high- tech
Sector.

Current planning and program devel opment procedures are not designed to be
respongive to rgpidly changing technologica fields. Most colleges have afive-year
program/course devel opment cycle.

Staff development programs have not been designed for rapid faculty skills development,
and it isgenerdly alower priority for funding than other aress.

Facultieswho are trained and certified are in short supply, and the recruitment pool is
limited due to the high industry demand for skilled employees.

These issues have provided chdlengesto the indtitutions housng ATE projects. Itislikey
that the experiences of the projectsin overcoming the many barriers for collegesto providing
quality faculty training on the use of educationd technology in the classroom may be
invauable to other settings, and the lessons learned will be the focal point of this paper.

In order to assessthe 13 ATE Stes visited by the Western Michigan University (WMU)
evauation project, an evauation regime has been created through review of current
professond development literature on the use of educationa technology in the classroom that
identifies 7 basic eements congtituting effective training programs. They are: (1) ongoing
learning and training, (2) indtitutiona support, (3) hands-on and classroom:based
experiences, (4) individudized training, (5) follow-up training, (6) mentoring, and (7) atrain-
the-trainers gpproach to continuing education. Evauation findings, primarily based on site
vidts reved that the more of the 7 dements an ATE ste employs, the more likdly it is that
desired outcomes would be achieved. The dataindicate that the ATE Stes are succeeding in
developing training that provides improved teaching, enhanced technology skills, and greater

* Projectsindicate ATE centers and projects, two funding categories used by NSF.



opportunities for long-term professona development for community college ingtructors and
secondary teachersin the use of educationa technology in the classroom. An important
finding of the review of gtevigt findingsisthat the professond development ATE project
gaff members have received would not have been available without NSF-ATE funds. They
have stressed that the training they received because of NSF-ATE funding has been
ingrumenta to their improvement efforts.



Assessing the I mpact and Effectiveness of
Professional Development in the
Advanced Technological Education (ATE) Program

Examining I ssuesin Professional Development: An Overview

As secondary and postsecondary students think about careers that may interest them and as
educators plan the curriculato prepare their students for the workplace, the continuing evolution
of technology affects both. The tech sector includes awide array of science- and math-based
occupations with al five computer- based occupations projected to be the fastest growing fields
in the first decade of the 21% century: computer engineer, computer support specialist, computer
gystems anay<, database adminisirator, and desktop publishing specidist (Occupationa
Outlook Quarterly, 2000, Summer). Much of the burden for producing the new generation of
technology professondss has falen on community colleges and ther faculties, which are being
asked to provide andogous training to students, industry employees, and university ingtructors.
To help meet the rgpidly expanding demands for technology training, the Advanced
Technologica Education (ATE) progrant has targeted significant funding for professiordl
development of community college faculties.

Current ATE programs are an essentia element of this paper, which isintended to provide
information and guidance for community colleges developing and/or expanding their technology
education programs. The paper will take a three-pronged approach:

(1) Examine whét is happening in professond development programs and what moreis
needed

(2) Review professiona development literature for the state- of-the-art® on training on the
use of educationa technology in the classroom

(3) Evduate the impact and effectiveness of the ATE professond devel opment
programs

Expertsin the fieds of technology education and professona development who have reviewed
the current Stuation broadly agree on the needs and a set of responses. To meet the demands of
sudents for afirgt-cass education and of employers for highly skilled workers, community
college faculties must kegp pace with rgpidly changing technologies. High qudity, ongoing
professona development for faculty isimperative. Y et, according to Tenbusch (1998), “Nationa
datistics have shown that [ingtructors] receive far less on-the-job training in technology than any

® Please see the attached overview document (The ATE Program: Issues for Consideration) accompanying
this paper for a detailed description of this program and its eval uation.

® Much of the current literature on professional development, technology training, and technology
integration addresses K-12 levels. While the elements of effective professional development span time and
topic, it is apposite for the reader to consider that the community college perspective and faculty needs may
differ.



other group of professonds’ (Electronic School, 1-6). The U.S. Congress, Office of
Technology Assessmert (as cited in Brand, 1997), reportsit is the lack of staff development that
isthe primary sumbling block in providing excdlent technology ingtruction.

If our primary educational goal is to prepare students for a technological world and, if we believe
that indructors are the first learners, then providing faculty with Sate-of-the-art professona
development becomes a top educationd priority (Hord, 1997). It is no longer acceptable to
present an occasiona staff development workshop. Indeed, professiona development should be
part of the dally life of instructors with time provided to work in collaborative groups, conduct
research, give and receive mentoring, and enhance knowledge and skills. The model of staff
development for technology must put the instructor/learner at the center of the learning
experience and provide ameaningful context for learning (Stager, 1995).

It isthe ingtructor/learner and their ingtitutions that are the primary concern of this paper. In the
following section, we review current literature about the state- of-the-art on training on the use of
educationa technology in the classroom, looking at three issues:

(1) What is hgppening and what is needed in professond development at the community

collegelevd
(2) What we can learn about professond development from industry and service
provider trainers

(3) What makes up exemplary professond development programs
Surveying the Scene: Factorsthat Limit Professional Development

Perhaps the biggest problem in the area of professond development for educators, particularly
a the postsecondary level, isthe very lack of it. The scarcity of staff development tends to result
from three factors that emerge over and over in the professona development literature. These
factorsare:

1. Time, or more accurately stated, the lack of time is one of the most difficult problems
faced by schools (Watts & Castle, 1993). In fact, Fulton & Miles (as cited in NCREL,
1997) say that timeisthe key issue in every andyss of change in education in recent years.
Cook (1997) adds. “A fundamenta lesson learned in the past decade of school reform
effortsis that far more time is required for professiona development and cooperative work
[among faculty members] than is now available.” Corcoran (1995, cited in NCREL, 1997)
stresses that faculties “ need more time to work with colleagues . . . and to revise curriculum.”

2. Both the public and policymakersfail to give professional development a high priority.
It isacommonly held belief that faculty members should know what they need to know
before they begin to teach and should, therefore, spend their time in the classroom. “[The
public and policymakers perceive [ingtructors ]| work has not changed. They continue to
think [ingtructors] are working only when they are with their sudents . . . Education must



respond to the changing needs of students and [faculty], just as business has reacted to its
changing needs by implementing employeetraining” (Darling-Hammond, 1991).

3. Professional development islacking not only in quantity, but also quality. Community
colleges have tended to undervaue professona devel opment, making faculty members
responsgible for their own continuing educetion. In redity, if saff development for ingtructors
Isto be truly effective, administrators must not Smply pay lip service to the cause. They must
take supporting action (Persky, 1990).

It is clear that the traditiond professiond development model for educators is inadequate to meet
the exigting need for technology training among community college faculty. Traditiona
professona development, according to McKenzie (1991), typicaly has severd dl-too-wel-
known components:

One-dze-fits-dl training

Occasiond hdf-day or day-long workshops

Limited time to practice new skills'employ new knowledge

Little or no follow-up to workshops

Lectures from outside experts about the latest educationa trends

Little or no compensation for time spent

Ineffective planning and inadequate budgets to provide training that will transfer to the
classroom

Jamieson McKenzie, editor of The Educational Technology Journal, states that making the
change from traditiond gaff training is the fundamentd issue in providing effective professond
development: “Shifting from indudtrid age thinking and teaching to information age thinking and
teaching is as dramétic an adjustment as shifting from teaching in a classroom to teaching
underwater. The training agendaisno smplelist of skills, everybody must learn an entirely new
approach” (April 1991).

In regard to poor planning, McKenzie says. “. . . training often occurs a the wrong time of the
day in aroom that is either too hot or too cold, and the ingtructors are often expected to
subgdize the learning process with their own time and money . . . Quite a contrast with training
in private indugtry that takes place in comfortable training centers or hotels with good food and
superb sesson leaders!”

Professond development literature has consstently stressed the “continuing” part of continuing
education. Since the 1980s, staff training researchers and practitioners have talked about ongoing
training. They have urged follow-up sessions in the weeks and months after workshops to sustain
new practices. They have preached the importance of encouraging and supporting instructors
(through in-classroom coaching by trainers and peer leaders) to continue learning and
implementing new knowledge and skills, lest the momentum for change be lost (Bents & Howey,
1981; Joyce & Showers, 1983; Sprinthall & Sprinthall, 1980).



When follow-up has occurred, haf the participants in ATE programs report trying training
materiasin their classrooms and one third report implementing them (Gullickson, Lawrenz, &
Keiser, 2000). These responses suggest that more follow-up is required to support instructorsin
trid and implementation of new materias and teaching techniques. Indeed, the need for
concentrated atention to professona development training and follow-up is picturesquely
described by McKenzie: * Greeter time and resources must be devoted to teacher learning, and
greater attention must be given to the needs of teachers as adult learners. A generation of
teachers who view themselves as pioneers, inventors, and discoverers must be nurtured so that
when the waves of the future hit the shores of our present our teacherswill dive headlong through
them rather than ducking, running for shore, or alowing themsdavesto be swept avay.”

Over the past decade, much has been learned about what makes up effective professond
development and that overcomes the deficiencies listed above. The next section identifies what
has been learned about the aspects associated with more effective professond development.

I dentifying Qualities that Define Effective Professional Development and Designing
an Assessment Structure

The need for concentrated attention on crafting and ingtituting effective professona development
programs is perhaps best stated by Sparks and Hirsh (1999): “We cannot expect [instructors]
to teach what they do not know, nor to use yesterday’ s training to prepare today’ s sudents for
tomorrow’ s future. We certainly cannot expect our [ingtructors] to share and learn from each
other’ s knowledge and skill unless we provide them with the research, structures, time, and
money with which to do it. Ultimatdly, qudity staff development benefits students by channeling
the tlents and expertise of al the school’ s faculty in dl the school’ s classrooms. By improving
daff development . . ., “we will be heping dl [ingructorg to excel a hdping al students reach
the high levels of achievement they need to succeed.”

Current professona development literature delinestes the basic qualities that comprise effective
and successful gaff training. Consigtently, seven dements emerge as necessary for high-quality
professond development programs.

D Ongoing learning and training

2 Ingtitutional support

3 Hands-on and classroom-based experiences

4 Individulized training

(5) Follow-up training

(6) Mentoring

@) Train-the-trainers approaches to continuing education

Hereiswhat the literature tells us about why these e ements are important:



Element 1. ongoing learning and training. Stager (1995) and Dobbs (2000) stress
that professiona development should be a part of ingtructors daily lives. Ingructors must have
the time to gain new knowledge and skills for courses in awide range of technology fields with
training and development on a continuing basis to keep up with changes. Staff development for
technology requires adaptable training content and sufficient opportunity for working with the
tools over time (Sparks & Hirsh, 1999; Guskey, 1999).

Corporate America has long recognized the vaue of ongoing learning, and companies are
promoting it among their employees (Dobbs, 2000, January). Dean Spitzer, senior performance
consultant with IBM, suggests saff development strategies for education:

“[T]o affect [ingtructors ] content knowledge, ingtruction skills, and

sudent learning . . . the staff development effort [must be] sufficiently
powerful to accomplish those purposes. [E]fforts must be sustained

over months and years, provide agreat dedl of in-classroom demondration
and coaching, and offer generous amounts of time for smal groups of
faculty members’ to work together developing curricula, indituting and
evauating new ingructionad methods, and solving common problems.
“Nothing less will get the job done”’ (Cited in Sparks, 2000, March).

Guskey (1986) and more recently Kimmel, et al (1999) note that it has become accepted that
long-term intensive professiona development programs are necessary and that short in-service
programs or workshops are not sufficient to produce sustained change (Guskey, 1936).
Conferences, workshops, and in-service training, however, continue as the most popular forms
of professona development in the ATE program. Assessment of the current ATE Stesindicates
that 15 percent or less provide other learning activities, internships, or online courses (Gullickson,
Lawrenz, & Keiser, 2000).

Element 2: institutional support. Persky (1990) notes that administrative support
must be strong to ensure effective professond devel opment. Despite resource congraints, time
and money is required for good gtaff training. Tenbusch (1998) acknowledges the concerns of
educators and administrators regarding resources for professiona development but, he says, it's
possible. In an article written for Electronic School magazine, Tenbusch notes: “The business
community knows that for every dollar spent on hardware and software, another dollar must go
toward staff development. Developing a successful [ingtructor] technology-training program
requires more than turning [the] faculty loose after afew workshops. . . . [A]dequate training
for [ingtructorg] can be expengve, in terms of both time and money. But if [schools and
community colleges] don’t do a better job of alocating resources for professona
development—ingtead of putting al the budget into technology acquisition—[they] will be left
with the tools but not the talent to prepare [students] for atechnologica world.”



Faculty support isaso apiece of thetraining pie, but it is often missng. Tenbusch (1998) offers
some fidd-tested srategies for building faculty support for and interest in technology training: A
successful professond development program in technology must focus on enhancing knowledge
and giving faculty members the incentives to expend the time and energy to learn what they want
and need to know. There are four basic partsto an effective training program: (1) intensve
training with opportunities to work with new ideas and materids over severd sessons, (2)
follow-up with trainers and/or mentors over an extended time period, (3) time to consult with
colleagues, and (4) occasiond observation of other instructors who use exemplary techniques.

Effective saff training, then, requires that adminigtrators and instructors establish the structure that
will dlow professona development to occur. That structure includes:

Satting schedules that dlow for flexibility

Providing opportunities for instructors to complete the development sessions on their
own time, a their own pace

Offering acombination of learning circumstances, such as traditiond workshops and
in-class collaboration

Creeting sessons around small groups for more individudized attention

Usng indructiond variety to present information and teaching skills

(Browne & Ritchie, 1991; Harvey & Purnell, 1996; Stager, 1995)

Element 3: hands-on and classroom-based experiences. State-of-the-art saff
traning is hands-on, classroom-based, and student-centered. It presents andytica problems,
using inquiry techniques; it promotes modding; and it relies on ingtructors and development
professionals working together to create plans, present information and skills, evaluate and
redefine education programs, and present refined curricula to meet sudent and marketplace
needs. And, it requires subgtantia time for ingtructors to acquire and, in turn, transfer new
knowledge and skills to their students (Brand, 1997; Guhlin, 1996; Shelton & Jones, 1996).

Element 4: individualized training. Becauseingructorsvary inther levels of
expertise a the time of their training, the context, which surrounds their technologica professona
development, must provide a nonthrestening environment that is sengtive to the individua
ingtructor’ s level of expertise and experiences (Browne & Ritchie, 1991; Shelton & Jones,
1996). Indructors must have sgnificant blocks of time in order to acquire and apply the
knowledge and skills necessary to effectively use and teach technology. They dso need time for
collaborative learning and time to develop the networks that promote collegia learning. To help
faculty members complete the “learning cycle” of computer-related professional
devel opment, training must be ongoing and systematic (Brand, 1997).

The economics and logigtics of saff development will continue to push usto train ingructorsin
groups, but we must remember that the technology itsalf dlows usto individudize ingtructor
learning and provide support in ways that offer new economies of scale. For example, colleges
can provide Internet courses that faculty members can take on their own, videos for at-home



indruction, one-on-one online mentoring, and other forms of persondized, just-in-time, just-
what’ s-needed forma and informa ingtruction (Fulton interview by Sparks, 1998).

Element 5: follow-up training. A part of ongoing training is the follow-up to
professond devel opment opportunities and activities. Being able to work with mentors and
colleagues to reinforce new knowledge, skills, and techniques augments both what has been
learned and the confidence to useit. There is consderable agreemert that collaborative group
work and learning is the most powerful kind of reinforcement in professona development (Arter,
2001; Garmston, 1999; Johnson & Johnson, 1999). In severd studies, ingtructors cite the
opportunity to collaborate as the most important factor in ingtituting change. Research evidence
aso indicates that learning in groups sgnificantly improves learning for adults aswell asfor
children (Arter, 2001).

Asaresult, Stager (1995), Browne & Ritchie (1991), and Persky (1990) suggest that
collaborative problem-solving and cooperative learning must undergird the gpproach to
technology learning for ingtructors. Although a number of gpproaches are available, peer
coaching and modeing have been mogt effective in transforming workshop information to
classroom applications and practice (Browne & Ritchie, 1991; Persky, 1990).

Element 6: mentoring. Perhapsthe grestest chdlenge for ingructorsis putting newly
gained knowledge and skillsinto action. Doing S0 is greetly enhanced by having someone to
guide and advise, someone with whom instructors can discuss and plan—a mentor.
Unfortunately, providing mentorsis not a part of most professona development programs. The
literature suggests that the lack of emphasis on mentoring results from misconceptions about
professond development for educators. Public assumption (and sometimes the assumption of
adminigrators) that ingtructors are only working when they are with their Sudentsisabarrier to
edtablishing aff training programs and to providing the support systems necessary for training
success. Internationd studies that have compared the daily activities of ingtructorsin other
countries have shown that staff development has considerably greater importance abroad. For
example, in Japan indructors teach fewer classes than their American colleagues and they use the
added time to plan, meet with peers, work with students one-on-one, and participate in
professonda development (Darling-Hammond, 1994, November).

Susan Loucks-Hordey of the National Research Council agreed, pointing out that pre-service
training, professond development, and ongoing support for ingtructor learning and devel opment
are often more robust in other countries. “1n many places, [indructors] have fewer student
contact hours and more time to work together. While it would be a mistake to try to pattern
oursalves after other countries because of the vast culturd and population differences, exploring
what we can learn from the rich data base can help us look at ourselves and view images of what
can be different” (Sparks, 1997).

The need for concentrated attention on crafting and ingtituting effective professona devel opment
programs and for sharing best practicesis, perhaps, best stated by Sparks and Hirsh (2000):



“We cannot expect [ingtructors] to teach what they do not know, nor to use yesterday’ straining
to prepare today’ s students for tomorrow’ s future. We certainly cannot expect our [ingtructors]
to share and learn from each other’ s knowledge and skills unless we provide them with the
research, structures, time, and money with whichto do it.”

Element 7. train-the-trainers. A train-the-trainers gpproach to continuing education
can provide more ingtructors with more opportunities to learn and be a means for consarving
limited professona development resources. In addition, business offers an additiona incentive:
the observation that colleagues provide each other with agreet ded of “informd learning” that
may not occur in gaff training programs. The Education Development Center, Inc. (EDC)
conducted a 2-year sudy of U.S. corporate cultures, including workers' training. One of the
findings of the study was that 70 percent of what employees know about their jobs, they have
learned informally from the people with whom they work. Thelesson: Education inditutions must
provide opportunities for instructors to spend time with colleagues so that they can learn from
them and their experiences (Dobbs, 2000). Indeed, colleges should encourage and support the
development of interactive faculty and provide opportunities for training to occur formaly and
informally. In the words of arecent report funded by the Benton Foundation (“The Learning
Connection: Schoolsin the Information Age’): “[W]e must build a human infrastructure a the
same pace we are building computers and wiring” (Sparks, 2000, an interview with K. Fulton).

I ntegrating the Elements. Examples of Best Practices

While many programs exist to help dementary/secondary teachersinfuse technology into their
curricula, professona development for postsecondary technology ingtructorsis largely absent or
incomplete. A review of the American Association of Community Colleges library and online
resources indicates that comprehensive professonad development programs at community
colleges are indeed few and far between.

On the other hand, two programs that receive frequent praise are early ATE participants. The
first is Northwest Indian College in Bdlingham, Washington. The college developed ateam
teaching gpproach with Western Washington University and conducted faculty-training programs
stressing the fundamentals of coordinated studies and learning communities. The postive effects
on student learning convinced ingtructors and administrators that, while the cohort gpproach to
teaching and learning is very time-intensive, the program should be retained. Faculty,
adminigtrators, and students reported more integrated curriculum, student- centered teaching
techniques, and hands-on learning—all credited for increased student commitment, higher
retention of students and staff, and more students completing their studies (Mahoney & Barnett,
Ed., 2000).

The second project is athree-phase program to develop improved technology programs and
teaching methods a Queensborough Community College (QCC) in New Y ork City. Using
telecommuni cations technol ogies as a means for ingructiona change, QCC has focused
sgnificant effort on faculty enhancement. The gods are to provide science and technology



sudents with more marketable skills, develop methods to keep curricula on the cutting edge, and
to improve faculty skills,

QCC' s project has been based on the belief that traditional approaches to improvementsin
ingruction have smply attempted to put new technology on top of existing teaching techniques.
Doing s0 has not proven very effective in providing students with the knowledge and skills they
need, and the college recognized a pending critical shortage of successful science and engineering
technology students unlessingructiona methods became more effective. The resulting
professona development at QCC has served not only the college' s own faculty, but has drawn
participants from across the United States, Puerto Rico, Japan, and the Netherlands to audit and
observe g&ff training. The college has experienced extraordinary success with technology
integration and student retention/completion (Mahoney & Barnett, Ed., 2000).

There are many other technology experts, researchers, and trainers who, from their experience
and expertise, can provide diagrams for modd professona development. One such group, the
Southern Technology Council, reviews the best of professona development programs and notes
best practices. Reiterating advice from business, the Council notes, “Mandates and incentives are
dominant themesin establishing successful professond development practices.” Brand (1997)
points out that the need to dlot time for continual learning is echoed in studies outside educetion,
which suggest that providing workers with high technology ultimately fails if employees do not
receive adequate training and continud, on-the-job support. Other best practices include:

Requiring ingtructors to earn in-sarvice credits in continuing technology training

Providing monetary incentives for professond development in technology

Offering stipends to faculty who conduct workshops on a piece of software or an application
with which they are expert

Rewarding faculty members who receive training with free hardware or software

Offering interest-free financing to ingtructors who want to purchase/upgrade persond
computers

Allowing ingtructors to take school |gptop computers off campus

Requiring faculty members who are interested in receiving free Internet accounts to attend
training (Southern Technology Council, cited in Tenbusch, 1998)

Severd corporations and business associ ations recognize and practice such supporting
techniques with their employees as part of an effort to motivate workers to take part in
professona development. Studies in the business sector indicate that providing workers with
highly developed technology training failsif the employees do not recelve adequate incentives
(Brand, 1997). Putting their money where their mouths are, severd corporations and business
associations throughout the U.S. are working with secondary and postsecondary ingtitutions to
share what they have learned. They hopeto

increase professiona development in technology and to promote the transition of students from
education to work. Organizations with active partnerships include:



American Airlines

Consortium of Allied-Signd, Goodyear, Honeywd |, Hughes, McDonndl-Douglas, and
Motorola

Ingtitute for Women in Trades, Technology, and Science

National Association of Automotive Deders

National Association of Manufacturers

Nationd Center on Education and the Economy (http://proquest.uni.com/padweb)

Some bottom-line advice comes from IBM consultant Dean Spitzer. He suggests that
professond development needs to be based on the driving concerns of the business—revenue,
profits, customer satisfaction, market share, cycle time, production quality, and employee
retention rates (Spitzer, 1999, June). For education, that means looking a staff development in
terms of itsintended outcomes:

Faculty satisfaction with what they have learned

Student satisfaction with what they learn

Student retention

Student referrds that bring in other students

Professond devel opment time spent as compared with the results
Faculty retention rates

The community college's market share of students

While the role of community collegesis to provide educationa opportunities and prepare
sudents for the future, the schools have to be monetarily successful in order to maintain their
programs.

The American Association of Community Colleges (AACC) points out that congraints on public
funds show no signs of abating, as more legidatures predicate budget increases upon
performance of specific goals. Competition is pushing community colleges to consider students as
customers. In turn, emphasis on students' learning is growing as employers and society expect
students to demonstrate competence in what they have been taught. Assuring the knowledge
and expertise of community college faculties must be a critica part of every successful schoaol’s
plan for the future (AACC Research, 2000).

Assessing Professional Development Acrossthe ATE Sites
Idedlly, every professiona development program will be based on research and needs
assessments and will incorporate the basic eements that make up effective training programs.

Those dements, described in the “ Identifying Qudities That Define Effective Professiond
Development” section, are:

10



D Ongoing learning and training

2 Ingtitutional support

3 Hands-on and classroom-based experiences

4 Individudized training

(5) Follow-up training

(6) Mentoring

@) Train-the-trainers gpproaches to continuing education

Assessment of the 13 sites visited by the WMU evaluation project reved's a varying adoption of
the 7 elements of effective professond development. Often times, the ingtitutions have introduced
1 or 2 dements of atraining program, planning to add others as they progress. Practically
Spesking, organizations may have to decide which professona development e ements are more
important to them and which their resources will permit them to introduce. It is essential,
however, to keep in mind that the fewer elements present in the training program, the less
likely it will be that desired results will occur and/or that the program can be sustained.’

Element 1. ongoing learning and training. Professona development should be
ongoing, a part of indructors daily lives with time to enhance their technology knowledge and
kills, to learn new methodol ogies, and to work in collaborative groups (Stager, 1995; Dobbs,
2000). Twelve of the 13 ATE stes report ongoing professond devel opment.

ATE Site 1 hasidentified the need for ingtructors to recelve initid and ongoing training as
essentid to effective program implementation and dissemination.

ATE Site 2 recognizes the need for continued professiona development. The only questions are
what form that development should take and how it will be funded. To date, college funds have
not been sufficient to provide appropriate faculty training. ATE funding has made access to
professona development possible and future funding is assured from the Site's county.

ATE Site 3 has focused on ongoing professona development opportunities. Instructors have
continuing workshops and training experiences throughout the year, presented by knowledgeable
trainers in content areas that have been identified by the participants as needed. Ste 3's
gpproach assures current classrooms by keeping faculty members up-to-date.

ATE Site 4 has begun a professond development training and support program for faculty
members who want to change their ingtructional methodologies. The program plans continuing
assgance as an integrd part of the gaff training. A central eement of the ongoing training isthe
planning for new criteriato be applied asingtructors are added and/or replaced.

" The assessmentsin this section are based on self-reporting from the ATE site visits. Each site has noted the
elements of effective professional development that it has incorporated into its training program.

1



ATE Site 5 has established a 3-year teacher-training program that includes workshops modding
curriculum and laboratory environmenta design components. Thirty indtructors atended an
inaugurd 4-week workshop and formed the core of instructors for future workshops. Workshop
indructors must teach network curriculum a public, 2-year colleges and are required to earn
industrid network management certification. In order to recelve afull stipend, workshop
participants must pass industry examinations for certification.

ATE Site 6 has designed amode professiona development workshop. Attended by high school
and community college physics and science teachers and instructors, the workshop includes
teaching techniques, innovations in materias, business needs and perspectives, and on-Ste
experiences with companies in the technology area covered by the site. In addition to the camps,
Site 6 is planning faculty internships and expanded funding for additiond professond
development training and travel.

ATE Site 7’ s ongoing professond development includes summer indtitutes and continuing
opportunities for ingtructors to share ideas and to work with their peers and loca industry
representatives. Indructors report that the ongoing activities have enabled them to gain
supplementary resources throughout the life of the project.

ATE Site 8 has provided technology training for full-time and some adjunct faculty members and
has ensured that ingtructors are kept up-to-date through regular professond development
training each year.

ATE Site 9 conducts summer professond development indtitutes and facilitates numerous
meeting and activities designed to effect sysemic changes in technologica training program a
secondary and postsecondary levels.

ATE Site 10 provides commerciad courses and a series of workshops on curriculum, assessment
tools, pedagogy, and networking. Instructors note their gpprova of the high qudity of the
professona development.

ATE Site 11 has ongoing training that is designed to emulate workplace Stuations and illugtrate
the principles of effective use/management of technology. Development of materias is continuing,
and saverd Stes serve as pilots for fidd-testing the materids.

ATE Site 13 has held more than 40 workshopsin 7 regions, focusing on workplace experiences
and expanding ingtructors technology expertise. In addition, summer forums keep ingtructors up-
to-date with biotechnology programs.

Element 2: institutional support. Inditutiond support is crucid to providing
professona development. Current literature reports and some project Stes confirm that
community colleges have tended to undervaue faculty training. If staff development isto be



effective, adminigtrators must take supporting action (Persky, 1990). Nine of the 13 ATE
projects report strong indtitutiona support.

At ATE Site 2, professond development is recognized as a high need by college adminigirators,
but limited by available funding. The college is working with its county to assure future funding for

ongoing gaff training.

ATE Site 4 administrators have recognized that broad support is necessary to provide effective
development opportunities. Having adopted a specid program as an innovative concept of
teaching and learning, the university has involved its divison related to this program and
distributed the workload associated with developing an innovative program. As aresult, the
divison and the college both benefit. The inditution is committed to implementing Smilar saff
development programs throughout the universty.

ATE Site5 hasinitiated a professond development program that is on going, individudized, and
hands-on, establishing an infrastructure to train indructors. Strong indtitutiona support has
enabled Site 5 to engage 110 public schools and 23 community colleges in workshops, impacting
67 percent of the state’ s 82 counties.

ATE Site 6 has worked closely with industry to establish an education-business dliance to
address technology needs. The consortium’ s objectives are to respond in a coordinated fashion
to the rapidly evolving industry requirements for a trained high-tech workforce and to share the
limited educationd resources to develop new training materials and laboratories.

ATE Ste 7 has been encouraged by an industry needing technicians. Providing effective
professond development is a stated god of the college adminigtrators and is galvanized by
strong public support for its programs.

ATE Site 8 has provided funding for technicd training of full-time and some adjunct faculty.
While most colleges have limited professiond development funds, Site 8 has worked to
overcome the budget barrier by sending alimited number of faculty membersto attend training
and, then, to report to other ingructors at monthly faculty meetings. All campuses have faculty
who have cetification training. Each Site 8 campus reinforces the importance of professond
development by requiring aminimum number of hours each year, partly basing sdary raseson
daff training completed, and providing pedagogy and course/curriculum design workshops.

ATE Site 9 has supported professond development by making funding and time available to
indructors to attend nationa meetings and workshops designed to help them develop their
content expertise.

ATE Site 10 recognizes the need to provide professond development for itsingructors. This

support isreflected in the project’ s satement of intent: “to address the critical need for awell-
trained workforce with the diverse skills needed in * technology.” While faculty members note
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the need for more release time for learning and working with complicated technology, they
commend the training courses.

ATE Site 11 faculty praises the indtitutiona support for the professona development they have
recaived. Indructors rate their training as organized, effective, and useful.

Element 3: hands-on and classroom-based experiences. State-of-the-art
professond development is hands-on and classroom-based. It requires the training and time for
Ingtructors to acquire, gain confidence with and, in turn, transfer new knowledge and skillsto
their students (Brand, 1997; Guhlin, 1996; Shelton & Jones, 1996). Eight of the 13 ATE
proj ectsreport hands-on, classroom-based professona development.

ATE Ste 1, bdieving that both ingructors and their sudents will be more actively engaged by
learning in an applied setting, has made classroom-based technica assistance the center piece of
its professond development efforts.

ATE Site 3 sprofessond development component emphasi zes hands-on module user training
and maximum expaosure to new information and technology. In addition, faculty members are
encouraged to “hear what is on the street” by attending the professond conferences of the
indudtry.

ATE Site 4 summer internships for faculty are under discussion by loca industry and the
university. Faculty members have expressed interest and the program’ sindustrid advisory
committee has said it could support faculty internships. Among the issues to be resolved is
scheduling so internships will not interfere with current teaching cdendars.

ATE Site 5 has access to a dedicated |aboratory to support the hands-on portion of staff
training. Faculty members are increasingly taking advantage of the facility and the industry-
training program for its curriculum. Ste 5 has 11 2-year college education and training Stes and 2
univergity education and training Stes. Continued qudification training for 2-year faculty is
available through the programs ingtitutiondized by the colleges, including an academy, online
courses, and short courses.

ATE Site 6 has designed a professond development program that includes on-site experiencein
industry production and lab facilities, interaction with industry representatives, and participation in
internships.

ATE Ste 7' s professond development includes training ingtitutes and follow-up meetings, but
has aso provided much hands-on experience or classroom-based assstance. While the indtitute
exposed ingructors to relevant technology content, it did so through tours and field trips to
relevant technology facilities. Severd indructors have expressed an interest in having professiona
development aimed at pedagogy, curricular materias they could use in their classrooms, and/or
time to develop materias collaboratively.
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ATE Site 12 has provided workplace experience for instructors through academies, aswell as
ongoing access to technologica expertise and resources.

ATE Site 13 has focused on providing workplace experience and strengthening the technological
know-how of itsingtructors. Concentration on the need for constant upgrading in the technology
focus of the Site has provided faculty members with exposure to and experience with current
technology.

Element 4: individualized training. Individudized training ensures that instructors
can learn new technologies and new ingructional methodologies that are consstent with their
current levels of expertise. The one-dze-fits-al gpproach to training is not effective in education
technology training (Browne & Ritchie, 1991; Shelton & Jones, 1996). Six of the 13 ATE Sites
report individualized training.

ATE Site 2 has provided professond development viaworkshops or credit or continuing
courses. Faculty members have expressed a high leve of satisfaction with the courses and have
used the knowledge/skills gained in developing severd technica courses. Given the diversity of
the technical topicsin the program, this individualized gpproach seems sound.

ATE Site 3 offerstraining in content areas that have been identified by ingtructors and are
presented by trainers who are knowledgeable and current in the industry. To augment the
introduction of new information and materids, previoudy trained colleagues share their ideas for
using new materiasin the classroom. The faculty-to-faculty workshops reinforce the ongoing
nature of the Sit€'s professiona devel opment.

ATE Site 5 has a sdf-paced professond development program that is designed to alow optimal
learning and ensure the learner’ s confidence with new information and technologies before she
attempits to teach the subject matter.

ATE Site 6 has designed a workshop specific to ingtructors needs. Workshop activities include
the industry perspective, aspects of the science involved in the Site'stechnology area, on-Ste
experience with production and lab facilities, and discussion of techniques for integrating the
technology areainto classroom ingruction.

ATE Site 9 conducts summer inditutes that focus on indructor needs in terms of implementing
new ideas and materids into their curricula.

ATE Site 12 has adopted 5 goals, one of which directly addressesindividudized training: to
provide workplace experience for ingtructors, dong with ongoing access to technologica
expertise and resources, for the purpose of enhancing instructor knowledge and skills and
ensuring classroom learning.
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Element 5: follow-up training. Follow-up to training assures ingdructors that
continuing advice and assstance are available as they implement new systems and techniques.
Instructors must know they have support in adapting training content and gpplying new tools
(Sparks & Hirsh, 1999; Guskey, 1999). All 13 ATE projectsreport follow-up activities.

ATE Stelisdeveloping indructors guides and workshops intended to expand opportunities of
faculty members to access technica assstance on a continuing basis

ATE Site 2 has established, in addition to continuing courses in the Site€' s technology area, a
bus ness/industry advisory board that assts faculty in defining changing technology competencies
and developing new curricula.

ATE Site 3 has provided a strong communications network to support instructors and offers
technical workshops throughout the academic year. In addition, faculty members are encouraged
to attend nationa conferences, vaued for their training opportunities and networking experiences.

ATE Site 4's gpproach to follow-up is 3-fold: to provide ongoing training for faculty members
who want to change their ingtructiona methods, to develop new criteriafor teaching
technological programs as ingtructors are added/replaced, and to make summer internships
avalable for faculty members.

ATE Site 5 has been indrumenta in creating a web-based program of study in its technology
area. The target audience includes faculty pursuing skills and certification as NT ingructors. The
instructor component is available free-of-charge as part of Site 5's continuing professona
development efforts.

ATE Site 6 has built an educationbusiness dliance that ensures appropriated follow-up traning
activities by coordinating responses to evolving industry requirements and sharing limited
resources to develop new course materials.

ATE Site 7 holds follow- up meetings devoted to devel oping articulation agreements that will
ensure collaboration between secondary and postsecondary levels and promoting continuing
professond development for high school teachers and community college ingtructors.

ATE Site 8 ensures that follow-up will occur through their faculty members who have
certification in its technology area. These ingtructors are able to provide up-to-date technologicd
ingruction for their colleagues. In addition, workshops in pedagogy and curriculum design are
provided through the Site’ s development program.

ATE Site 9 facilitates meetings and activities throughout the academic year that bring together

variousindividuas and organizations. These events serve as a catayst for professond
development experiences for ingtructors.
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ATE Site 10 encourages interaction between ingtructors by e-mail. Faculty members report that
they share ideas and support each other on an ongoing basis.

ATE Site 11 provides continuing workshops for instructors to work on activities, modify teaching
techniques, and hear how the project’ s technology areais used in business/industry settings.
Suggestions for instructor participants in these follow-up sessions have resulted in production of a
video of abusness/industry scenario and annotated exercises to accompany ingructional
materids.

ATE Site 12 has aworking educationbusiness partnership that is committed to follow-up. The
Ste' sintention is stated inits third program god: to provide workplace experiences for
ingtructors, along with ongoing access to technological expertise and resources for the purpose of
enhancing learning.

ATE Site 13 acknowledges the importance of follow-up training and has set 4 objectivesto
direct its efforts (1) continuing improvement of faculty technica skills, scientific knowledge, and
pedagogica approaches, (2) bringing workplace experiences into the classroom; (3) developing
selected courses and indructiona materids; and (4) promoting and improving evauation of
program qualities and effectiveness.

Element 6: mentoring. Mentoring exposes faculty members to the experience of
colleagues, provides a safe place to try out new ideas, and significantly increases devel opment of
cregtive ingructiona strategies (Stager, 1995; Tenbusch, 1998). Only one ATE project reports
mentoring programs.

ATE Ste 7 hasincluded a summer inditute and follow-up mestings in its professond
development to explain the mentoring program, which includes a new externship for ingtructors.

Element 7: train-the-trainers. A train-the-trainers gpproach can expand training
opportunities and aleviate the constant time and money problems faced by schools and colleges.
In addition, faculty members who can act as trainers bring an important factor to professond
development: They can identify their colleagues’ current interests and needs and provide training
that is specificaly geared to address those interests/needs (Brand, 1997; Shelton & Jones,
1996). Four of the 13 ATE sitesreport using the train-the-trainers approach to expand
professond development opportunities.

ATE Site 1 encourages ingructors who have received technology training to train thelr
colleagues, in turn, thereby expanding programsin their colleges. To make training more reliable
and efficient, atrain-the-trainer modd is being developed by Site 1. A cadre of ingtructors from
various inditutions will be trained to implement the program at their respective schools and to
become master teachers who train and assist others in implementing the program. Ingtructors
guides and workshops are in the planning stages.
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ATE Site 4 curriculum reform has led to devel opment of multiple gpplications in the college' s
departments and divisions and has occasioned the involvement of ingtructors as trainers for their
colleagues.

ATE Site 5 sworkshops have involved ingructiona personnel from 110 public schools and 23
community colleges. Of the 289 faculty members trained, 224 were from public schools and 65
from 2-year colleges. Fifty-four of the 82 counties in the state have been impacted by Site 5
teacher development efforts. Site 5 estimates that more than 60,000 public school students and
25,000 2-year college students have benefited from the professona development received by
their ingructors.

ATE Site 8 has expanded the effectiveness of their professona development training through a
tran-the-trainers process. An on-campus trainer (afaculty member) providestraining to
colleagues and brings in industry representatives to provide up-to-date ingruction in
technologicd fields.

A comparison of Table 1 and the Outcomes table (Table 2) on the following page demonstrates
a possible relation between the seven assessment el ements and self-reported program outcomes.
Joyce and Showers (1983) have offered aclear and concise rationade for providing the
professona development that incorporates the seven € ements recommended in this paper: “If
education programs are to be effective, they require sustained, continud training efforts that are
adequately funded.”

Table 1. Extent of Professonal Development | mplementation

Assessment Elements
ATE Ongoing Admin. Hands-on Indiv.  Follow-up Train the
Sites Training Support Experience Training Training Mentoring Trainers
Stel | X X X X
Ste2 X X X X
Site3 X X X X
Site4 X X X X X
Site5 X X X X X X
Site 6 X X X X X
Ste?7 X X X X X
Site8 X X X X
Site9 X X X X
Stel0 | X X X
Site 11 X X X
Site 12 X X X
Stel3 | X X X
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Effects of Professional Development on Program I mprovement in ATE

While current research tdlls us that each of the seven dements of effective professond
development isimportant—because each incrementaly increases the likelihood of successful
traning—it isunlikely that developing training programs will be able to incorporate dl eementsin
their programs early stages. Indeed, the ATE pr ojects bear witness to the fact that some good
results can occur without al € ements present (though, the more, the better).

In generd, visted Stes participants describe postive results from the training they have received.
The outcomes noted by project staffs and program evauators reinforce the notion that
professond development can have positive effects, even if dl dements of effective professiond
development are not present at a particular point in time. In the more detailed Site descriptions
gppended to thisreport it is clear that many Stes are planning to add other el ements to further
improve their professona development efforts. Notable outcomes are presented in Table 2 and
are reported in more detall in the project summaries (see Appendix).

Table2: Program Improvements as Reported by Sites 1-13

SITES 12|34l 5s|e] 7|8]9|10]11[12]13
OUTCOMES

Course Improvements X| X X X | X|IX]IX]|X]X
Enhanced Knowledge of Technology XTI X X] X XXX X|X]X]|X]|X]X
Increased Industry Understanding X| X| X| X | X] X X
Greater Networking Opportunities X X| X

Student Success X| X X| X | X XXX
Program Sustainability X1 X X X | X

These dataindicate that ATE proj ects have succeeded in developing professiond training
programs that provide faculty and students with improved learning, enhanced technology skills,
Increased access to technology fields, and expanded opportunities to sustain long-term
professond development. Notably, they have done this without atemplate; therefore, there are
varying approaches. Nonetheless, the saven eements of successful professond development can
be used as a metric to systematicaly assess professond development as employed within ATE
sites. Participants a so reported that professond development was beneficid to their
improvement efforts and provided a good example from which to build stronger professiona
development initiativesin the future.
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Facing the Challenges Ahead: Conclusions and Recommendations

The ATE program was developed out of a need to bring educationd indtitutions of the type
represented in this study up to world-class sandards in technology. The rapidly changing pace of
technology throughout the industrialized world and the lack of indtitutionaly sponsored
professona development were primary reasons the ATE program was introduced. It is clear that
NSF-ATE funds have been ingrumentd in producing higher levels of professond development,
as described above. Without NSF-ATE funds, the extert and qudity of professond
development made available to faculties would likely not have occurred (Site staff interviews).

Time remains a centrd issue for program participants. Mogt teaching staff members have to use
their own time in the summer or during nonteaching periods to participate in professona
development efforts (daff interviews). Asindicated earlier, educationd inditutions value
Ingtructor-student contact hours most. Time for planning, professiona development, assessment,
and reflection of indructiond effectiveness are considered to be the respongbility of ingtructors,
but not the educationd ingtitutions for which they work. This thinking, which has evolved over the
years, has often resulted in less than effective training programs. When budgets become tight,
ingtitutiona support for professona development typicaly declines and lesstimeis spent on
upgrading the skills and capacities of the teaching workforce. The rationde isthet it isthe
respongbility of faculty to keep up-to-date on both content and pedagogy in their areas of
specidization. Thisline of thought frees the educationd indtitution from direct responsbility for
providing professona development to upgrade skills and competencies. It aso contributes to the
gap between the growth of technologica development and the abilities of community colleges
and other educationd ingtitutions to meet the technologica workforce needs of their communities.

On the other hand, it is clear that when community college adminigtrators begin to see Sgnificant
increases in student enrollment, they become more interested in providing resources to the
departments with growing classes (administrator interviews). Funds for updated equipment and
faculty development are looked upon more favorably when there is more student tuition to pay
for them. In one indtitution, when students complained to the college president that there weren't
enough computers to support their classrooms, severa new computers appeared the next day
(Student interviews).

Smilar reports from administrators, faculty members, and students in many Sites indicate that
college adminigtrations need to be less reactive and more proactive in kegping their college and
faculty current in rapidly changing technologica aress, as well as providing them with the
indructiond tools they need to be effective. ATE has demonstrated that when faculty are
provided the opportunity to increase their skills and devel op courses that meet the needs of the
technological community, they rise to the occasion and become much more effective in carrying
out their educationd responghilities.

Data gathered through Site visits and an annua survey of projects by the WMU evauation
project (Gullickson, Lawrenz, & Keiser, 2000) indicate that the ATE program has successfully



engaged associate degree indtitutions and others in developing materia's and programs and
providing professond development services to help implement them.

Recommendations for introducing and/or improving professiona development programs are easy
to make, but often difficult to carry out. Nonetheless, the authors presume to offer three
suggestions for inditutions with ATE programs thet are originating or evolving.

Firdt, perhaps the most difficult is dso the most important: The primary requirement for
successful g&ff training isinditutional commitment. Support from the organization's leedersis
crucid to the development, implementation, and sustainability of effective professond
development. If the leadership does not truly believe in the concept of continuing education for
everyone, then surely any training program will fail for lack of resources and interest. Therefore,
the adminigtration must understand and exemplify the value of professona development. In
essence, they must create the teaching/learning environment in which lifdong learning is aredlity.

It is probable that more research on the value of professiona development at the community
college level would provide the persuasive evidence needed by ingtitutional leaders to provide the
necessary program support. Current research islargely focused on staff training on use of
educationd technology a the secondary level and, whileit is hdpful in consdering the various
aspects of professona development, it needs to be reinterpreted in light of the specia needs of
postsecondary schools and instructors.

Second, a continuing test of commitment for schools and colleges is adequate funding to support
the time needed for ingtructorsto learn, experiment, and implement. Time and money: the two
principa barriers to professonal development are the proverbid horse and carriage. We cannot
separate them from one another if we want to make progress. In terms of time, McKenzie
suggeststhat 5 to 10 days a year are needed for ingtructors to gain the information and achieve
the confidence to use thisinformation in their classsooms. That is a Sgnificant number of days and
a9zable commitment of resources for educationd ingtitutions that currently may provide only a
few days or afternoons each year to professiona development.

Without such an investment, however, saff training is probably awaste of time and money.
Expecting ingtructors to engage in voluntary and unrewarded training programsis unregigtic.
Continuing education needs to be arequired part of the work year that gives ingtructors the
professona development they want and need (McKenzie, April 1991). It is essentid that
postsecondary indtitutions find funding for the one thing that will enable them to reduce the digita
divide between atechnology-based economy and the colleges /universities’ ability to train
students for the 21% century workplace: That thing is professiona development for teaching
gaffs. A possible solution to the time/money problems faced by the college isimplementation of
the train-the-trainers approach.

Third, the find recommendation is the need to plan for assessment. It isimperative to know
where you want to go in order to get there. Seven basic dements that make up effective training
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programs have been used throughout this paper and may serve asamodd for establishing or
expanding professona development programs that result in enhanced teaching knowledge and
skills. To repest, those dementsare: (1) ongoing learning and training, (2) inditutiona support,
(3) hands-on and classroom:based experiences, (4) individuaized training, (5) follow-up training,
(6) mentoring, and (7) atrain-the trainers approach to continuing education. It seems that we
know what to do to achieve effective professiona development; we must now define how to
proceed at the community college level.

Despite the chdlenges we face in time, resources, and commitment, it isimportant that we
perseverein providing quality professona development for ingtructors. To meet the demands of
arapidly changing society and economy, we need to think of continuing educetion asa
subgtantia, long-term investment. That investment will bring us a committed teaching cadre and a
well-prepared workforce. And that, after dl, iswhat our efforts are al abouit.



APPENDIX: Project Summaries

The 13 ste vist reports are the primary source for the following information. To ensure Site
confidentidity, as promised by the WMU evauation project, references to specific technology
areas that could lead to a Sit€' sidentification have been omitted and replaced with a*.

ATE Sitel

The Site 1 project has developed a curriculum that introduces high school technical education
students to the science technology used in chemigtry, biology, physics, and earth sciences as
goplied in indudtria settings.

Professona development is a central piece of the project, addressng ongoing efforts, program
expangon through train-the-trainers procedures, and classroom-based technica assstance. Site
1 gaff members have identified the need for ingtructors to receive initia and ongoing training as
essentid to effective program implementation and dissemination. In some cases, ingructors who
have received training have, in turn, trained colleagues, thereby expanding programsin their
schoals. To make training more reliable and efficient, a train-the-trainer model isbeing
developed. A cadre of teachers and ingtructors from various schools and colleges will be trained
to implement the program at their respective schools and to become master teachers who train
and assg othersin implementing the programs. Ingtructors guides and workshops are in the
planning stages. Site 1 also stresses the need of classroom-based technica assistance for
teachers when and after they receive professiona devel opment.

Thisproject has demondrated the effectiveness of professond development for instructors and
itsimpact on dudents. The latter are more likely to be actively engaged and interested in learning
in an gpplied setting with up-to-date ingtructors. In the Site 1 project, students who were
disnterested in school, in generd, and in science, in particular, were “turned on” to learning asa
result of their experiences. They gained knowledge and skills required by technologica indudtries.
Their achievements have been assessed and documented, based on both written tests and
performance evauation. The participating sudents should be prepared to move from secondary
education to postsecondary ingtitutions and/or the workplace, and ensuring student successis the
god of professonad development in education technology.

The high leved of ingtructor satisfaction with the program modules and positive student reaction
bodes well for the long-term sugtainability of the project. Site 1 has made a commitment to
continued funding using roydties from ingructional materids sales and a matching-dollar fund to
support the program.
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ATE Site 2

ATE Site 2 isworking to enhance new certificate and associate degree programs with tracksin
technology by providing stipends to faculty members for course development, alab, a
conference, and training for faculty members.

The college s professiona development programis planned as an ongoing effort. The only
questions are what form the training should take and how it will be funded. To date, college funds
have not been sufficient to provide appropriate faculty training. ATE funding has provided access
to professiona development and future funding is assured from the Sit€' s county .

Professond development has been provided viaworkshops or credit/continuing courses. Faculty
have expressed a high leve of satisfaction with the courses and have used the knowledge and
skills gained in developing severa technica courses. Given the diversity of the technicd topicsin
the program, this individua approach seems sound to project evauators.

The mgor impact of professiona development has been to prepare faculty to create materids for
the program. Faculty members who develop coursesinitialy teach those courses, providing a
amulated pilot test of the materids. Future course improvements will, no doubt, result from the
efforts of the college faculty and severd locd high schools that are working together to develop
aticulated curricula

To increase understanding of the industry, a businessindustry advisory board has been
edablished. The board assigs faculty in defining technical competencies and guiding curriculum
development. The board has proven to be invauable in helping faculty understand industry trends
and in identifying important knowledge and skills needed to assure employment in technology.

Strong support for the program comes from both the college and the county. Adminigration has
backed sgnificant funding for classroonvlab renovations and purchase of materids and software.
The county has pledged funding for continuous professiond development and other program
needs. A mgor strength of the program and a positive reflection on both the college and its
professond development isthe students' views of faculty: Students describe their ingtructors as
available, approachable, hepful, and * awesome.”

ATE Site3

Ste 3 has st its god as “the development of work-related, industry-endorsed curriculaand
ingructional modules for use in community college programs primarily in* manufacturing.” The
professond development component of the project entalls module user training, dong with
faculty attendance at national professiona conferences and regiona technical workshops.

Faculty members comment positively on the Ste€'s provision of a srong communication network
and professiona development opportunities. Of particular note, according to the ingtructors, are
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theinitid and continuing workshops—regiondly held three- and four-day technical workshops
given throughout the year and shorter workshops presented at national conferences. The
conferences are viewed as va uable networking opportunities by faculty.

The ste' s gaff connections with and knowledge of community colleges are credited with the high
qudity of the professonad development, as areties to industry’ s technology and needs.
Workshops are presented in content areas that are needed by faculty and conducted by people
who are knowledgesble and current in terms of the * manufacturing industry. Some faculty noted
that when community college faculty members teach workshops they discuss how they present
new materids in their classes. These workshops are described by the ingtructors as “faculty-to-
faculty interchanges.” They are nat only content-oriented, but pedagogically-oriented as well.

The Site 3 professond development gpproach is designed to provide maximum exposure to new
information and technologiesin * manufacturing. The Ste tries to provide indructors with as many
opportunities as possble to “hear what is on the street,” hence, its strong support for continuing
conference and workshop atendance. Keeping faculty members up-to-date is the best way to
assure current classrooms.

ATE Site4

The Site 4 project is designed to create and vaidate an innovative, replicable approach to
preparing, placing, and maintaining high performance technicians capable of working on or with
complex technologies or techniques in world-cass, competitive, distinctive manufacturing firms.
To accomplish the task, the project has adopted severa professona development objectives:

Increase the capabilities, sengtivities, and judgment of faculty and other resource personsto
respect, support, and enhance the capacity of al students.

Embrace the sdlf-actudization needs of faculty and other resource persons as they modernize
their philosophies about learning and strive to strengthen their mastery of the skills required
for smultaneous process-oriented ddivery systems, risk-taking, applied research, learner
empowerment, and continuous quality improvement concepts.

Continuoudy enhance the capacities of faculty and other resource persons to use emerging
interactive technologies.

Empower faculty and other resource persons to model the behaviors envisoned in a
successful digtinctive manufacturing technology environmertt.

Project evauators have observed the professiona development component and report that staff
members have been provided ass stance with adopting the new learning paradigm, but moreis
needed. Some staff members have been trying to adjust their teaching-learning philosophies from
traditiona textbook ingtruction and classroom settings to the more team-based project
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goproach; some have found the role change from ingtructor to facilitator and coach difficult to
accept. Students have commented positively on the teaching trangtions thelr instructors are
making and have said that the ingtructors just need some time to be comfortable with the new
methodology.

Professona work time has been provided for faculty to do work in the area of curriculum
aignment and development. Ongoing training and support is given to faculty members who want
to change ther ingtructional methodologies, and continuing assstance is planned. As faculty
members are added and/or replaced, the new criteriafor teaching in the technology programs
will be expanded.

Summer internships for faculty are under discussion by local industry and the college. Faculty
members have expressed interest and the program’ s industrial advisory committee has said they
could support faculty internships. Among the issues to be resolved is scheduling for internships
that will not interfere with current teaching calendars.

Ingtitutional support is key to ensuring professond development programs and isviewed as a
centra dement in the Site 4 project. College adminigration has recognized that the flagship
program’ s concept of teaching and learning requires broad support. By infusing the new
philosophy throughout the division, the workload associated with learning about and developing
an innovative program has been more equitably digtributed. As aresult, the entire divison and the
college benefit. In fact, the curriculum reform resulting from the program has led to development
of other gpplicationsin the college’ s departments and divisons. The indtitution is committed to
completing the transformation to al programs of the college.

Interviews and Ste vist observations indicate early student satisfaction with the program. A
program retention rate of more than 90 percent is Sgnificant, asis the fact that the program’s
indudtrid partners give it high marks. Such support from the industry should enhance student
interest and provide the impetus for high sudent achievement.

The college presdent has been a driving force behind initiation of the program, and he has sated
hisintention of maintaining it. Resounding endorsements from industry representatives suggest
program ingtitutiondization at the college and long-term training support from the indudtry.
Continuing planning and change will be necessary, however, to provide financia support for
faculty development and to permit release time for faculty to develop curriculaand serve
internships.

ATE Site5
Site 5 has set anotable and achievable god: to embrace existing and emerging technologies and

integrate them into the 2-year college environment, and to establish an infrastructureto train
secondary teachers and postsecondary instructorsin * technologies.
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The project initiated athree-year training program designed to be ongoing, individuaized, and
hands-on. Workshops modd curriculum components and laboratory environmenta design
components. Thirty ingructors attended an inaugurd four-week workshop and formed the core
of ingtructors for future workshops. These workshop ingtructors are required to teach *
curriculum at a public two-year college and to obtain industrid * certification. Workshop
participants receive either CEUs or graduate credit. To receive afull stipend, the participants
have to passindustry examination for certification.

Professond development is self-paced to dlow optima learning and ensure the faculty members
confidence with new information and technologies before they attempt to teach the subject
matter. To provide continuing information and training, Ste saff has helped to creste a Web-
based program of study in *. The target audience includes faculty pursuing skills and certification
as* indructors. The ingtructor component is available free of charge as part of the project’s
continuing professiona devel opment efforts.

The site has a dedicated laboratory to support the hands-on portion of training. Faculty members
are increasngly teking advantage of the facility and atraining program for * curriculum. Ste 5 has
11 2-year college education and training Sites and two university education and training Sites.
Continued qudification training for 2-year faculty is avallable through the project and includes an
academy, the Web-based program, and short courses.

Ingtructiona personnd from 110 public schools and 23 community colleges have participated in
the workshops. Of the 289 faculty members trained, 224 were from public schools and 65 from
two-year colleges. Fifty-four of the 82 countiesin the state have been impacted by teacher
deveopment efforts. Site 5 estimates that more than 60,000 public school students and 25,000
two-year college students have benefited from the professond development received by ther
teachers.

Despite these successes, further training is needed for teachersin grades 8 though 12 (The
Department of Education estimates 300 or more teachers need network training). While new
equipment is being funded by the state, only minima funds have been identified for professond
development. A possible solution to the funding gap isto direct an * indructor qudification effort
toward school digtricts' technology coordinators who could train the teachers in each didtrict.
The site could serve asfacilitator and provider of such atrain-the-trainers undertaking.

To date, 80 percent of professona development workshop participants have received industry
catification, induding more that 80 community college faculty who are teaching * courses. When
compared to the only other source of training available for community college faculty—private
vendors—Site 5's college-based training is sgnificantly more productive. Sixty-five percent of
secondary teachers and 100 percent of 2-year college ingtructors passed the certification tedts,
compared to the 40 percent pass rate of teachers who attended private commercia courses.
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Professond development and course improvements can be credited, at least in part, for
increased enrollment in technology programs and greater graduation rates. The site' s *
technology program is the fastest developing and largest program in the school, having increased
from 15 students in 1997 to 159 technology majors in 2000. Approximately half of those
students transfer to 4-year colleges to continue their education. Job placement rates for
community college graduates are 80 percent and higher.

Site 5's professond development will serve as amodd for the state and the region. Continuous
training will be provided and sustained through fees charged to participants.

ATE Site 6

The god of the Site 6 project isto design and deliver a collaborative, replicable * workforce
development system that maximizes learning for secondary and lower divison students through
coordinated sharing of industry and educationa resources.

The community colleges and universities that are part of the Site 6 project have worked with
industry to establish an education-busness dliance. This consortium’s objectiveisto respondin a
coordinated fashion to the rapidly evolving industry requirements for ahigh- tech trained
workforce and to share limited education resources to develop new course materias and
|aboratories to train the high-technology workforce that is needed.

The project has proposed to demondirate Sgnificant annua increases in enrollment, persstence,
retention, completion, and placement rates among participating students. In fact, the project set
10 percent increase targets. In order to achieve the desired increases, Site 6 has designed a
model professiona development activity to prepare ingtructors. The workshop is designed for
high school and community college science indructors. Activities ded with the busness
perspective of the basic aspects of the science involved, the materials and manufacturing process,
and process control requirements. The workshop also includes tours of production and lab
fadilities, discussion of ways to integrate the technology area into the classroom, and an overview
of career opportunities for sudents. The camps will continue.

Faculty internships are planned, as is development of funding for continued professiona
development training and travel. The industry knows that knowledge and skills must stay current
with industry needs, and the consortium is dedicated to sustaining a professiona development
component that will support those needs.
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ATE Site7

The primary god of the Site 7 project isto create an articulated * technology curriculum & the
secondary level that adds to the dready established technology 4-year degree, 2-year degree,
and year-long certificate program at the community college. Professond development is akey
part of the Site 7 project.

The project’s professond development includes a 4-day summer inditute, follow-up meetings
intended to explain the mentor/mentee program, and the articulation agreements for 3 tech prep
courses. Twelve teachers from 11 of the 16 area high schools have attended the indtitute;
approximately haf of the attendees are working on articulation agreements. All attendees named
collaboration as a srength of the summer indtitute, and al reported that they used materids
and/or information from the indtitute in their courses. Teachers and college ingtructors were able
to share ideas, work with other faculty members who teach corresponding courses, and establish
contacts with local technology facilities. They aso gained resources (textbooks, web site
information, references for * educationd materials) and an opportunity to participate in an
externship.

Despite some exposure to pedagogy and new technology content knowledge, the Site visit team
suggests that such professond activities could be improved. For example, training did not
provide teachers or community college instructors with curriculum materids they could use when
they returned to their classrooms or with the time to develop such materials collaboratively.
While the indtitute exposed ingtructors to * technology content, it did so through tours and field
tripsto * technology facilities. Severd of the ingtructors expressed an interest in having
professona development aimed pedagogy, i.e., how to teach * technology using learner-
centered, high-qudity ingructiond techniques recommended by the National Science
Sandards.

The project met its stated goals, but the goa's are written in a nonspecific manner. For instance,
the god to have asummer indtitute for professond development isvery generd. The indtitute
provided a good introduction to the courses offered, but future sessions could specify content
knowledge, pedagogica knowledge, and curriculum development opportunities for high school
teachers. Providing effective professona development is encouraged by an industry need for *
technicians, as wdl as by the strong college adminigtrative and public support for smilar
programsin the Site 7 area.

ATE Site 8

A joint effort of 7 community colleges and more than 70 high tech * technology employers, Site
8 sgod isto develop aregiona gpproach to the preparation and training of * technicians to meet
the high demand for qudified technicians. Asa centrd part of this effort, Ste 8 strivesto provide
professond development for ingructors who specidizein* and * technology.
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An ongoing issue of concern is how to provide professona development for faculty who will
teach the technicians. Many college campuses have very limited professiona development funds;
most report $400 alocations for each faculty member for aslong as funds last. Considering that
* training classes cogt $1,200+ judt for tuition, the professiona development budgets are
woefully inadequate. Time to engage in professond development is aso hard to come by.
Nonetheless, Site 8 has been able to provide the funding through the ATE grant for technica
training of full-time and some adjunct faculty and to expand the effect of training through atrain-
the-trainers process. All Site 8 campuses now have faculty who have * certification training.

This consortium of community colleges aso uses a number of adjunct faculty to ddiver
technology courses. More frequently than not, only one full-time faculty member is responsible
for his’her campus' technology program, and she engages people who work in the industry to
provide up-to-date ingtruction in the rapidly changing technology fields. Pedagogy and
course/curriculum design workshops are provided by the community colleges devel opment
programs.

As part of regular professond development, the colleges require aminimum number of
professona development hours each year, and faculty members say that sdary raises are
determined, in part, by the number of college credit courses completed (College credit courses
are consdered to be an indication of professona development). A cause of frudtration for *
technology faculty isthe fact that many training programsin * technology are provided by the
industry or service providers without offering college credit. This places a double burden on *
technol ogy faculty—aneed to fill professond development requirements with courses that may
not be germane and a need to obtain technology training without credit or remuneration.

Funding isthe mogt critical issue for providing appropriate professonad development in
technology and for the continua upgradesin faculty expertise needed in a congtantly changing
field. Faculty members report that Site 8 funds have enabled them to get the training and develop
courses and curricula that would not otherwise have been possible. Unfortunately, the consortium
has no current grategy for providing continud training funds for faculty in the rapidly changes
aress of technology. Possble funding targets are tech prep initiatives and the VETA (Vocationd
Education Technica Act).

ATE Site 9

Site 9 has undertaken a project to link partners in education, research, industry, government,
professona societies, and others to effect systematic change in associate degree programsin
advanced technologies. It isagoa of the project that graduates will enter the workforce and/or
continue their educations in science-based occupations.

The primary professond development occurs at the Sit€'s summer indtitutes for high school
teachers, community college ingructors, and 4-year college/university professors. In addition to
the summer indtitutes, Site 9 facilitates other meetings and activities desgned to bring together



various organizations and individuds, serving as a catays for professond devel opment
experiences for faculty members. An externa evauator’ s report confirms the participants
datements that the summer ingtitutes have been well received. Participants report implementing
ideas or materids from the indtitute. The bulk of professond development has concerned
curricular development and has been achieved by providing funding for faculty to attend nationd
meetings or training sessons to help them enhance their content expertise.

A focus of Site-gponsored high schoal teacher training is on building community-based
programs. Expectations at the high school level may be somewhat unredigtic in terms of time and
effort. Most secondary faculty members have neither the resources nor the support mechanisms
that will dlow them to undertake community-wide aliance building.

Despite the generdly high marks the Site receives from participants in professona development
activities, no one interviewed thinks that those activities will be sustained after funding ceases.
Interviewees indicate that dissemination of course and curriculum materias will probably continue
only aslong asthey are rdlevant and, then, only if ameansto support dissemination can be
found.

ATE Site 10

The Site 10 project intendsto “ address the critica need for awell-trained workforce with
diverse skillsin * technologies.” To prepare this workforce, the project recognizes the need to
prepare instructors and has provided commercid coursesin *, aong with a series of workshops.

Faculty members have expressed high degrees of satisfaction with the training courses, but
mention the need for release time to dlow faculty members sufficient time to learn and work with
complicated technologies. Other professional development sessions have been held to discuss
curriculum and assessment tool design, pedagogy issues, and * projects. Faculty have mixed
reactions regarding the usefulness of these sessions, preferring to focus on the task a hand—
deveoping curriculum and implementing programs. Continuing development has included
interaction between indructors by e-mail, who have shared ideas and supported one another.

Assessment of the project’s professond development has conssted of looking at the levels of
satisfaction with workshops and other training activities. However, to know the redl effectiveness
of the development program, evauation needs to be targeted at measuring use of what was
learned and, eventudly, the impact on sudent learning.

Site 10 would benefit from employing the 7 basic dements of professond development asa
planning and assessment toal.

ATE Site 11

The Site 11 project has been developed to produce laboratory exercises that mirror workplace
problems and illustrate principles related to *. Site 11 has undertaken development of materids,
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and severd other community colleges are Stes for piloting and field-testing the laboratory
materids.

Faculty members from cooperating ingtitutions have attended two- and three-day workshops on
two occasions. Participants spent the workshops working on activities, modifying activities for
their campuses and classrooms, and hearing presentations by businessindustry representatives
about how the Sit€’ stechnology areais used in thelr settings. Suggestions from participants have
resulted in production of avideo of a businessindustry scenario and annotated exercisesto
accompany ingructiond materids.

The professond development component of this project has been rated as effective and useful
by attendees. Project daff members have been more critical of ther efforts, stressing that they
are dill incorporating ideas for improvement. In generd, the project’s professona development
element seems organized and efficient. An areafor possible improvement is hep for faculty in
implementing materias they learn about a the workshops. Mentoring would greetly aid faculty in
ther implementation efforts.

ATE Site 12
Site 12 isaworking education-business partnership. The consortium is made up of 4 inditutions

of higher education, 2 * consortia that include 75 secondary schools, and severa areaindustries.
The dliance has adopted 5 godsfor its 3-year project, which are to:

1. Initiate community-based programs to increase the number of students preparing for
technology careers, especialy those students who are traditionally underrepresented

2. Develop curriculaand ingructiond options that adign math and science coursework with
industry standards-based requirements and ensure secondary-postsecondary linkages

3. Provide workplace experiences for ingtructors, dong with ongoing access to technology
expertise and resources, for the purpose of ensuring the relevance of students' classroom
learning

4, Address the career advancement needs of mature learners to assmilate knowledge of

converging technologies in their workplaces
5. Share successful ingtructor recruitment and retention programs, tools, and curricula
datewide and nationdly

Project evaduators found consderable strength in anumber of the Sit€'s program elements:
collaboration; course, curriculum, and materids development; program improvement;
recruitment; and program sustainability and trandferability. Unfortunately, professona
development has not received equd attention; however, the Site team reports that the *
academies provided a professona development element. Conferences familiarized people with
the nature of the program. Workshops and in-service classes held at the secondary and 2-year
college levels served to implement loca * academies and teach the * program. Four faculty
members have attended workshops sponsored by loca industry. Also, 11 students (employees
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of the company) have completed the program and have received promotions to technical
positions in the company.

The evauatorsidentified 2 centra deficienciesin the Site 12 project: limited professond
development and alack of understanding of NSF s supporting role. Concern for the latter goes
beyond omission of credit to NSF in this particular project. It extends to the possible
misunderstandings about NSF' s role in responding to and supporting technology needsin
education and the workplace and, in turn, to potentia reductions or eimination of the federa
funding that supports advanced technology education programs.

In the case of the lack of attention to professona development, the research has long stressed
the potent difference staff development can make in the performance of both ingtructors and
students. If education programs are to be effective, they require sustained, continud training
efforts that are adequately funded (Joyce and Showers, 1983). Anything less threstens the
viahility of the program. Professona development remains an unfulfilled aspect and needs to be
addressed in order to achieve Site 12's godls.

ATE Site 13

The project isorganized around the principle that a nationa network of programsin* a
community and technical colleges will have three important results

1. Enhancement of effective actions on the locd leve
2. Asaurance of maximum impact of collective action at the nationd level
3. Provision of abroad digtribution of resources and information

The project’sgods are fourfold: to provide support for * students and technicians, to improve
ingruction and learning, to share information and resources, and to foster collaboration and
partnerships. In the area of ingruction and learning, objectives include:

Improving faculty technica skills, scientific knowledge, and pedagogica approaches
Bringing the workplace experience into the classroom

Developing selected courses and ingructiona materials

Promoting and improving evaduation of program quadity and effectiveness

Professona development is one of the project’s gods, focusing on providing workplace
experiences and strengthening the expertise of high school and college technicd indructors.
Throughout 1999 and 2000, more than 40 workshops were held in dl 7 regions, serving some
1,000 teachers and industry representatives. In addition to the regiona workshops, the site
organized summer forums for 71 * educators. Stipends have covered cods for registration,
housing, and per diem for participants. Ingtructor internships and workshops for high school
students have aso been part of the project’s activities.



Beyond providing exposure to and experience with * for instructors and students, the workshops
have been intended to concentrate broad awareness of * and technical upgrading. While
presentations have attracted participants nationwide and have been given high-quality feedback,
the program eval uators have expressed three concerns.

1. That the materid at the workshops may not be explicitly transferable to the classroom
and/or laboratory setting

2. That the evauations of the effectiveness of the professond development activities has
been subjective with data collection limited to how the participants felt

3. That the eva uations may not be used to improve the activities.

Site reviewers note that, overal, the project is making progress on al of itsgods. The reviewers,
however, have made some recommendations specific to the professona development godl.
These areto:

Move from measuring participant satisfaction to measurement of what was learned and
the eventud impact on student learning in order to determine the effectiveness of the
workshops

Develop in-depth, specific, and systematized data collection procedures, including
students enrolled in * programs, demographics of students enrolled, and percentages of
gudents who find employment in the field

Establish benchmarks against which to assess progress

Given the evidence that the demand for * technicians across the country far exceeds the supply,
Site 13 has an excdlent opportunity to support exemplary programs with multiple capacities. The
chdlenge before the Siteisto provide professonad development that is designed to meet
ingtructor-identified needs, ensure activities that include ongoing eff training and mentoring; and
link the classroom:|aboratory and the workplace-Iaboratory. In so doing, the Site 13 will ensure
askilled and diversified workforce prepared to meet new needs.
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