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Preservice education isin the midst of along-awaited and much-
needed renewal, spurred by reform at the national, state, and
local levels and the availability of fundsto jump-start curricular
restructuring. Since 1999, more than 400 demonstration projects
have been awarded under the federal government’ s Preparing
Tomorrow’s Teachers to Use Technology Initiative. San Diego
State University’s Learning Through CyberApprenticeship
(LTCA), part of thefirst cohort of grantees, isbuilt around a
simple but challenging premise: to establish and grow a“best
practices’ structure that calls for preservice teachers enrolled in
our “stand-alone”’ technology course (EdTec 470) to work
directly with technologically skilled teachersin the field—
creating instructional units or lessons for immediate classroom
use. Thisarticleillustrates how LTCA and EdTec 470 reflect the
new look of preservice education in California

Preservice education isin the midst of along-awaited and much-needed
renewal, spurred by aremarkable set of converging conditions: at the
national level, amove among accrediting agencies to endorse programs that
are learner centered and performance based (e.g., see National Council for
Accreditation of Teacher Education [NCATE], 2002); at the state level,
legislative reform that increases the rigor of teacher education and, by
extension, the criteriaor standards by which credentials are awarded (e.g.,
see Education Week, 2003); and at the local level, curricular revisions
(funded with both private and public moneys) that promote mentoring/
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modeling, experiential learning, use of technology, and community building
(e.g., seethe Bridging Cultures Project, led by the WestEd Regional Educa-
tional Laboratory, serving Arizona, California, Nevada, and Utah, or Focus
on Algebra, led by the San Diego County Office of Education). (Editor’s
note: See the Resources section at the end of this article for web sites.)

That technology is central to curricular innovation is confirmed by the sheer
number of demonstration projects (400+) awarded since 1999 under the
federal government’s Preparing Tomorrow’ s Teachers to Use Technol ogy
(PT3) initiative (http://www.ed.gov/teachtech/ and http://www.pt3.org).
Currently, PT3 isauthorized under Title 11 of the No Child Left Behind Act
(NCLB; U.S. Congress, 2001), which attends (in part) to the preparation,
training, and recruiting of high quality teachers and administrators. Despite
the awkward (and slightly recursive) wording, the purpose of the PT3
program is succinctly described in Part B/Section 221 of that legislation:

... to carry out programs that prepare prospective teachers to use
advanced technology to prepare al students to meet challenging state and
local academic content and student academic achievement standards; and to
improve the ability of institutions of higher education to carry out such
programs.

The overarching goal of PT3 isto change dynamically the very face of
teacher preparation, in particular, the ways in which preservice teachers are
exposed to technologies that can transform teaching and learning (See, for
example, the broad range of PT3 issues, which include sustainability, digital
equity, best practices, faculty development, and mentoring, discussed at the
Eighth Annual Teaching and L earning Symposiumsponsored by the Texas
Center for Educational Technology at the University of North Texas). Many
proj ects feature strategies and activities focused on faculty development,
course restructuring, state-level certification requirements, mentoring
relationships, venues for building communities of practice, and assessment
tools and techniques.

San Diego State University’s (SDSU) Learning Through CyberApprentice-
ship (LTCA), awarded under the PT3 Initiative in 1999, has asimple but
challenging goal: to establish and grow a structure through which preservice
teachers enrolled in EdTec 4701 work directly with technologically skilled
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teachers (TMTs) inthefield to create projects (activities, lessons, units) for
classroom implementation that depict best practices in technology use.

The passage of time, however, suggests that the real legacy of LTCA isfar
different—and far broader—than the program team ever imagined. The
search for enduring techniques to build bonds with veteran teachers spurred
substantive rethinking about and revamping of the course itself. The project
staff now realizesthat LTCA’ s several objectives have always centered
around EdTec 470, affecting its content, its facilitation, its expectations of
what students will accomplish and how their performanceis showcased, its
relationships within SDSU’ s School of Teacher Education and among its
faculty, and its interactions with the school districts where students
complete their supervised fieldwork.

CONTEXTUALIZING LTCA AND EDTEC 470
Background of Reform

LTCA “uses’ EdTec 470 as avehiclefor targeting severa gapsin teacher
preparation that earlier technology-oriented interventions have failed to
remedy, such as the following:

e Preservice candidates are generally not placed with technologically
adept master teachers. As aresult, candidates may get the message—
however unintentional—that technology is a nonessential add-on.

e Integration of content-specific curricular thinking with technology is
uneven at best. Because preservice teachers are differentially exposed
to technology (in both their foundations and methods courses), they
may enter the profession without a coherent vision of the waysin which
technology can enhance both disciplinary-specific and higher order
learning (decision-making, problem-solving).

e Therearetechnologically sophisticated teachersin local school districts
who have stellar ideas about curricular enhancement but limited time to
design, develop, and implement them.

e Preserviceteacherstend to be exposed to one or two school sites prior
to graduation. While in-depth immersion has many advantages,
candidates may not be adequately prepared to work in the diverse
communities served by today’s public schools.

207



Contemporary Issues in Technology and Teacher Education, 3(2)

e Limited exposure to actual classrooms and veteran instructors can
create artificiality about the assignments preservice teachers complete
to demonstrate their awareness of and skill with specific technologies
and instructional strategies.

In essence, the LTCA proposal openly acknowledged that EdTec 470 did
not fully reflect the very instructional practices that teacher candidates most
need to emulate. If the overarching goal was to launch a generation of new
teachers comfortable with active, student-centered learning environments
that embrace constructivism and promote student-centeredness, then it was
incumbent upon program staff to expose them to such settings as learners.

But education courses are not born in isolation; teaching standards (wheth-
er or not technology focused) are determined at the state level, and teacher
educators are well advised to keep abreast of (and contribute to) the
ongoing dialogue about best practices. Thus, program staff planned project
activitieswith an eyeto California slong-range efforts to dynamically
restructure preservice education; reform, in fact, is systemic, attending to a
complex of issues associated with the credentialing process, among them,
admissions polices, assessment practices, oversight, and field placements.

In December 1998 (just prior to the official PT3 announcement), California’ s
Commission on Teacher Credentialing (CCTC) drafted new technology
standards that responded both to recommendations of the Commission-
appointed Computer Education Advisory Panel and to specific legislation
(AB 1023) passed ayear earlier by the State Assembly. Standard 20.5
affected both multiple and single-subject candidates, classifying technology
savvy into two types: general skills and knowledge and specific skills and
knowledge. Just asimportant, it required a demonstration of competence at
two strategic pointsin time: prior to issuance of the preliminary credential
(Level 1; 5-year limit; nonrenewable) and prior to issuance of the profession-
al credential (Level 2; permanent, renewable). In Table 1 are two examples
that represent the intent of competence at Level 1.
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Table 1
Examples of CCTC Technology Standards' Level Competence

General Knowledge and Skills Specific Knowledge and Skills

e Each candidate demonstrates e Each candidate uses computer
knowledge of current basic computer applications to manage records
hardware and software terminology (e.g., gradebook, attendance, and

e Each candidate demonstrates assessment records)-
knowledge and understanding of e Each candidate identifies
the legal and ethical issues concerned student learning styles and deter-
with the use of computer-based mines appropriate technological
technology resources to improve learning

But that was just the beginning. In 2001, the CCTC adopted a set of stan-
dards (mandated by passage of SB 2042) that portended a comprehensive
overhaul of teacher preparation in its entirety. To some degree, this phase of
reform attempts to keep pace with changes enacted by the major agencies or
associations charged with accrediting teacher preparation programs, NCATE
most prominent among them (see, in particular, http://www.ncate.org/accred/
projects/tech/m-technology.htm). SB 2042 attended to program design and
governance; disciplinary rigor; readiness for meeting the needs of special
populations (including English language |earners and students with
disabilities); curricular integration of emerging and established practices;
and supervised fieldwork, including selection criteria, candidate qualifica-
tions, and assessment. Standard 9 of Category B ensures that newly
credentialed teachers are technol ogy competent. However, the promoted
skills, knowledge, and values at the core of Standard 9 are far less rigorous
than those first adopted in 1998 (see adraft version at http://
www.ctc.ca.gov/profserv/draft_stds/doc2.pdf). While the two-tier system
remainsintact (introductory or basic skillsat Level Linitial credential; more
complex skillsat Level 2/credential renewal), the distinction between general
and specific skillsisblurred. Table 2 provides two examples.
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Table 2
Examples of Distinctions Between General and Specific Skills
in CCTC Standard 9
9(b) 9(9)

e Each candidate uses computer e Each candidate considers the
applications to manage records content to be taught and selects
(e.g., gradebook, attendance, the best technological resources
and assessment) and to communicate to support, manage, and enhance
through printed media student learning in relation to prior
(e.g., newsletters incorporating experiences and level of
graphics and charts, course academic accomplishment.

descriptions, and student reports).

Each of the state' s credentialing institutions/programsis required to meet all
SB 2042 guidelines within a 2-year time frame (generally, late 2003); however,
some reguirements—technology competence among them—have an
accelerated timeline.

Teacher educators are generally aiming at the more exacting technology
competencies adopted by the CCTC in 1998. Thus, as of July 1, 2002, most
preservice candidateswill earn aLevel 1 or 2 credentia only if their teacher
preparation program verifies attainment of the general and specific skills/
knowledge highlighted in Standard 20.5. Preservice teachers graduating from
SDSU’s School of Teacher Education and seeking aLevel 1 credential must
have either earned apassing grade in EdTec 470 or received an EdTec 470
waiver viawell-defined and publicized procedures?

Defining Competence

The state’ s revamped technology standards provided project staff with an
obvious starting point for course reorganization, but the process of concep-
tualizing and reordering priorities ultimately led to afundamental design
guestion that had to be addressed head on: To what overall or culminating
outcome were staff aiming—technical skill or pedagogical excellence—and if
the latter, what are the pedagogical beliefs and behaviorsthat characterize
the technically savvy teacher candidate?
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Few would argue that hardware and software savvy aone portend compe-
tence—defined simply as ateacher’ s ability or readiness to incorporate
technology into daily instruction. True proficiency goes well beyond
isolated skillsto the ways in which knowledge, skills, and values converge
or meld to affect the teaching and learning dynamic and contribute to
pedagogical excellence. Roblyer, Edwards, and Havriluk (1997) spoke of the
behavioral and attitudinal shiftsthat result from consistent exposure to
technology and promising techniques for successful classroom integration.
They suggested that technology infusion allows teachers to become more
learner centered, lessinterested in whole-class instruction. The activities
and projects they assign tend to be interdisciplinary and open ended, with
students encouraged to pursue creative and appropriate sol utions rather
than right ones. They stress cooperation and healthy competition.

In that light, then, program staff explored the many “standards’ systems that
began to emerge in the late 1990s. Many are comprehensive, featuring sets
of metrics or scales by which growth or progress may be progressively
measured. Common among them is afocus on self-assessed skill with
different software and hardware (novice to mastery); frequency of use (rare
to always); awareness of techniques (unfamiliar to highly familiar); and
perceptions of support or access to technical assistance (no support to 24/7
support). Ultimately, LTCA staff drew on elements of each of the following
in considering the pedagogical elements of technology competence to which
preservice candidates should be aiming.

NETS. Leading the field are the highly touted National Educational
Technology Standards (NETS) for Teachers (International Society for
Technology in Education [ISTE], 2002) devel oped by the ISTE with PT3
funding. The NETS systemis, in fact, the benchmark by which agrowing
number of funded technol ogy-infusion efforts are assessed; since 1999,
several state agencies and professional associations have adopted them
wholesale. The alure of NETS isits breadth of vision. First, performance
standards are couched in terms of essential conditions that must be in place
institutionally and programmatically for preservice candidates to reach their
potential. The conditions center around a shared vision for technology;
equitable access to hardware, software, and telecommunications; financing
and tenure/promotion policies that suggest technology is valued administra-
tively; skilled faculty who are aware of and can model both general and
disciplinary-specific technology use; availability of technical assistance and
professional development; rigorous and relevant assessment practices; a
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commitment to student-centered approaches; and a commitment to disciplin-
ary expertise (see http://cnets.iste.org/essential.html ).

Second, teacher preparation is organized around the four phases that
characterize most preservice programs: general preparation; professional
preparation; student teaching/internship; and first-year teaching.

The NETS competencies are organized into six clusters, three with a distinct
pedagogical focus: attending to the design of effective learning environ-
ments (supported by technology); the implementation of curriculum that
includes methods/strategies for applying technology to maximize student
learning; and the use of technology to facilitate avariety of assessment and
evaluation strategies.

Familiarity with NETS spurred innovating thinking among the LTCA staff
about EdTec 470 content, scope, and organization.

Seven Dimensions. The Milken Family Foundation for Educational
Technology promotes its Seven Dimensions for Gauging Progress (The
Milken Exchange on Education Technology, 1998), hel ping policymakers,
educators, and technology directors determine “the conditions that should
bein place for technology to be used to its greatest educational advantage
in any classroom.” Central to the companion document, entitled Technol ogy
in American Schools: Seven Dimensions of Progress— An Educator’ s Guide
(Lemke & Coughlin, 1998), is a continuum of progress indicators for each
dimension organized around three stages of progress: entry, adaptation, and
transformation. Transition steps guide an educator from one stage to the
next.

Each of the framework’ s dimensionsis relatively independent, featuring
fundamental questions that stakeholders (most often, within aK-12 environ-
ment) should consider as technology and telecommunications are deployed.
LTCA staff were most intrigued with Dimension 3: Professional Competency,
which features four areas, or strands, with a clear pedagogical emphasis:
core technology fluency; curriculum, learning, and assessment; professional
practice and collegiality; and classroom and instructional management. Each
profile features multifaceted outcomes that embrace skill, knowledge, and
attitudes. The Professional Competency Continuum Online Assessment
Tool helps educators (teachers and administrators) assess their status
within the skill and knowledge areas showcased in the Professional Compe-
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tency Dimension. The General Assessment provides an overview, while
Detailed Assessmentsin the four major areas or strands generate custom-
ized advice and resources.

Familiarity with the Seven Dimensions (specifically, Professional Competen-
cy) provided LTCA staff with auseful complement to the NETS. Especially
appealing was that the assessment scal es signify receptivity to change and
innovation (not merely personal skill, comfort, or frequency of use/applica-
tion) and encourage group-level (not merely individual) participation
(helping to ensure that program transformation is about us—not merely
about me).

CTAP. The state-funded California Technology Assistance Program (CTAP)
provides assistance to schools and districtsintegrating technol ogy into
teaching and learning. Effective use of technology is promoted through
regional coordination of support services based on local needs organized
around five core areas: staff devel opment, technical assistance, information
and learning resources, telecommunications infrastructure, and funding.
Technology proficiency is organized into discrete sets or areas that roughly
align to both CCTC standards and NETS; the sets themsel ves have been
classified into larger dimensions or facets of the teaching experience:
communication and collaboration; preparation for planning, designing, and
implementing learning experiences, and eval uation and assessment.

Onceregistered in the CTAP2 network, users complete one or more of the
surveys associated with each proficiency set/area, view their results, and
then select professional development opportunities “ customized” to
identified weaknesses and strengths. Ongoing skill assessment is encour-
aged; higher scores on the surveysimply the effectiveness of the activities
instructors have opted to attend/compl ete.

The CTAP structure was important for LTCA staff to consider, given its
high profile within the state as atool for planning/implementing professional
development. Nonetheless, the project staff waswell aware of itslimitations;
while several items within a proficiency set/area attend to instructional
pedagogy, rigorous assessment of the indicatorsis stymied by the behavior-
ist orientation of the survey items and a simplistic measurement scale
(introductory, intermediate, proficient).
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StaR Chart. The CEO Forum on Education and Technology (2002) offersits
Teacher Preparation (STaR) Chart, atool for benchmarking and monitoring
progress toward technological readiness and proficiency. The framework is
organized around eight dimensions, some specific to auniversity, others
particular to an institution’ s teacher education program. The STaR Chart
produces four school profilesthat range from “Early Tech” (aninstitution,
college/schoal, or teacher preparation program with little or no technology)
to “Target Tech” (an institution, college/school, or teacher preparation
program that serves as ainnovative model for others to emulate).3

Institutions reportedly use the ratings datain several ways: to set bench-
marks and goals (and then monitor progress toward their attainment); to
identify technology needs for which grant/award applications may be
written; to determine how best to allocate technology funds already
available; and to serve asthe basis of statewide technology assessments.
The LTCA staff was quick to notice the system’ s decidedly limited emphasis
on pedagogy; nonetheless, they could understand its popularity. It certainly
issimpleto deploy and offersimmediate results and next-steps prescriptions
that, though generic, are easy to interpret.

While the least comprehensive of the four systems, the LTCA staff felt it
was feasible to use the StaR Chart as a basic needs assessment tool to spur
discussions about professional development and curricular revision.

The Look and Feel of EdTec 470

Although EdTec 470 intentionally remains awork in progress, it is certainly
oriented to the learner, hands-on/experiential, and reflective of the actual
school settings newly credentialed teachers face. It has a cognitivist bent,
focused on the mental changes that occur during instruction, aswell as
learner autonomy and initiative (Simonson & Thompson, 1997). Pedagogical-
ly, the program staff has considered the student’ s predisposition to learn-
ing; hisor her developmental stage; the structure and form of knowledge
itself; the sequencing of instructional materials and events; the form and
pacing of practice, assessment, and reinforcement; and the level/nature of
learner control (Bober, 2002). It is aso constructivist in nature. Program staff
argued for adesign that recognized that a student constructs meaning based
on personal or individual experience. If the course was to be relevant and
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authentic, it had to be content- and stimuli-rich, embrace visual formats,
promote teaming and collaboration, and be flexibly organized (Jonassen,
2000).

In terms of configuration, the course reflects aformat advanced by Wetzel
(1993), wherein a core technology courseis*combined” with theintegration
of technology across the curriculum. Theideaisto create astructurein
which ideas are constantly revisited and reexamined as candidates move
from course to course and then to their field experiences. This blended
strategy provides an authentic context for preservice teachers to examine
instructional practices and reflect on their learning as new knowledge (skills,
content) are acquired (Niederhauser, Salem, & Fields, 1999).

Each section of EdTec 470 is now linked to ateaching block and, thus, to
faculty committed to technology and practical application of student work.
The relationship benefits students in many ways, the most profound being
clear connections between what they produce and why. Students are
continually focused on planning and, by extension, the instructional
processes and the strategies that promote learning. Primary readings are
drawn from practitioner and peer-reviewed journals published by ISTE to
ensure asolid orientation to experimental and quasi-experimental research
designs. Genré-specific writing assignments (reflection, critique, persuasive
argument) call for critical thinking about the art and science of teaching and
students' future professional responsibilities. Students write and rewrite
objectives, aligning them with different forms of assessment—both embed-
ded and more traditionally deployed. Ways to present and reinforce content
are continually devised, as are multiple opportunities for extended practice
and feedback (Gagné, Briggs, & Wager, 1992; Reiser & Dick, 1995). These
are the essential theoretical/pedagogical connections that may have been
overlooked in the past.

EdTec 470 is composed of self-contained modules that may be presented in
different ways, in no preordained order. Each instructor determines the
actual rollout based on the instructor’ s assessment of students’ entry-level
technology competence; their credentialing goals (single or multiple subject;
special education); and their disciplinary focus (social sciences, literacy,
math/science, arts, etc.). Even individual modules may be tailored, with more
or less emphasis placed on web-based instruction, particular software
packages, or specific instructional strategies. Different communication
vehicles (both off- and online) ensure that the several instructors who teach
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the course are working as a team—sharing ideas, successes and disappoint-
ments, and challenges. Collaboration among the staff is exceedingly
important, since students (upon graduation) will face agrowing array of
local, state, and national accountability mandates for which they must be
prepared—many of them far easier to manage/track when technology is
deployed.

Among the most noteworthy course innovations are the following:

e Thefocusin EdTec 470 is on student-centered inquiry; preservice
teachers compl ete complex, team-based projectsin which thelearning is
meaningful and situated and the tasks open-ended and generative
(Howard, 2002). While end-products may lack pedagogical sophistica-
tion, they reflect an instructional philosophy (the “spiral path of
inquiry”) with an established history that reflects today’ s emphasis on
content and performance standards (Mol ebash, 2002a; Mol ebash,
2002b).4

e In-classactivities are grade-level appropriate to ensure that preservice
teachers attend to state- and local-level content/performance standards
for which they will be held accountabl e as teachers.

e EdTec470isdesigned to mix brief lectures with modeling/demonstration,
hands-on practice, and out-of-class online discussions—an interactive
structure that builds camaraderie between and among preservice
candidates, makes using technology more enjoyable, and altersthe
types of questions (conceptual, logistical, procedural) classmates pose
to one another (Bitner & Bitner, 2002).

e Single subject candidates who enroll in EdTec 470 now find themselves
with classmates who share their disciplinary/curricular interests (math/
science; English, social studies). Content stratification—in which
students are struggling with similar questions about attainment of state-
or district-level standards and performance- and knowledge-based
assessment—I eads to more robust/viabl e activities and discussions.

e Preserviceteachersenrolled in EdTec 470 have multiple waysto
develop authentic connections with veteransin the field. They can
establish relationships with teachers (recruited viainvitation), who
submit criteria-specific ideas for lessons that call for innovative uses of
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technology and then mentor their junior colleagues (during devel op-
ment) via constructive feedback (see http://edweb.sdsu.edu/ltca/
events.htm). They can also affiliate with the Teaching to the Big Ideas
project, a new facet of the City Heights Educational Pilot. Big Idessis
modeled after asimilarly named professional development program (see
http://www.edc.ora/ML T/CDT/TBI.html) implemented by the nonprofit
Educational Development Center; that effort improved elementary
teachers’ mathematical understandings by organizing instruction
around students' own ideas. Central to the City Heightsversionisa
thematic (rather than linear) view of social studies, aswell as the use of
technology resources to demonstrate the relevance of historical
characters, events, and ideas to today’ sworld.

IMPACT OF THE COURSE REDESIGN
Data Collection: Systematic and Theory-Driven

A variety of data are regularly and systematically collected, both to comply
with PT3 requirementsand to ensure that the course is on track pedagogi-
cally, responsive to student needs, and compliant with state mandates.
Evaluationis, infact, guided by aframework that couples a management
focus (Stufflebeam, 2000) with core elements of the Concerns Based
Adoption Model or CBAM (Hord, Rutherford, Huling-Austin, & Hall, 1987).
Moersch’s (2001) Levels of Technology I mplementation Framework, an
adaptation of CBAM that characterizes technology infusion along a growth
or progress spectrum (where Level O representsnonuse and Level 6,
refinement), has been particularly useful. Evaluatively, the tool promotes
insight into student and instructor receptivity to change and innovation; it
allows for extensive exploration of relationships (levels of use and student
performance, classroom organization, and/or teacher/student interactions)
and impact (how technology implementation is affected by purchasing
practices/policies, classroom connectivity, or administrator commitment).

Data Collection: A Sampling of Evaluation Findings
Among the many data sources are pre-and post-course surveys directed to

preservice candidates; surveys directed to course instructors; class
observations; reviews of extant data (for example, the course website, email
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exchanges between TMTs and the preservice teachers they mentor, the
instructor listserv, and projects/assignments students complete); and
informal and formal discussions with the program staff.

The appendix contains a sample of pertinent survey findings and the
implications drawn from them that have contributed to next-steps decision-
making. The student survey results clearly suggest that the course attends
well to critical content and in away that leads to long-term retention. Still,
thereis an obvious need to substantiate the findings and explore why skill
savvy differentially affects a preservice teacher’ s emerging instructional
philosophy. When triangul ated with classroom observations, surveys have
allowed program staff to confirm a baseline level of consistency between
and among the course sections. It appears that section customization/
tailoring (where students are organized by discipline and grade level) and
well-defined linkages to methods coursesincrease pedagogical soundness
(dynamic activities and lively discussions; distinct connections between
what students produce and why) without negatively affecting attainment of
state-mandated competencies.

TECHNOLOGY COMPETENCE IN THE REAL WORLD

This article demonstratesone institution’ s efforts to contribute significantly
to the reform of preservice education. LTCA has funded ongoing activities
that model innovative uses of technology to improve the productivity and
pedagogy of itsteacher candidates. Course renovation has been systemic
and thoughtfully implemented; connections with methods and foundations
faculty are well-established and built on shared interests in techniques and
strategies that contribute to enlivened instructional settings—both for
preservice candidates and their future students.

The changes are sustainable, in part, because curricular reform has always
been focused on responsiveness to legislative or regulatory mandatesand
the value of lifelong learning and continuous improvement. The project staff
has worked diligently to reduce, if not fully eliminate, reliance on high-cost
reform strategies, including incentives, workshops (which are lengthy and
difficult-to-schedul e/coordinate), and vendors with their own agendas.
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Still, these results are not easily generalized to those achieved by sister
initiatives. The demonstration nature of the PT3 program, in fact, breeds
unique (project-specific) idiosyncrasies that thwart comparative analyses.
Nonetheless, our experience allows for broad inferencesto be legitimately
made.

e Thereisno one method or strategy for orienting preservice students to
technology—and thus meeting Level 1 (and Level 2) competencies. Our
results suggest, in fact, that teacher educators must be flexible and
adaptable, receptive to new ideas, eager to change focus if and when
circumstances warrant, and committed to currency and relevance.

e  Preservice students must do more than learn about technol ogy.
Experiential learning premised on authentic situations tendsto help
students see themselves as innovative curriculum designers and
student-centered instructional |eaders— responsive to unique student
needs.

e Thepreservice focus on technology (as articulated by the CCTC) may
not adequately prepare graduates to tackle the logistical issues they will
face as education professionals in their own classrooms—primarily time,
hardware/software access, and opportunities to network with col-
leagues.

e A focuson fairly low-level outcomes (publishing student work on the
web, using drill-and-practice software, creating school or classroom web
pages) failsto help preservice students see the ways in which technol o-
gy can help them meet performance/achievement mandates for which
they will be held accountable.

e The preservice technology experience must attend both to common
issues all candidates face and to unique dimensions that characterize
different disciplines (math, science, English, business, etc.), grade levels
(multiple subjects, single subject), and school settings (urban, subur-
ban, rural; low and high socioeconomics, etc.).

e Thelong-term impact of the technology-focused preservice experience
warrants closer scrutiny. California s state-level induction program,

Beginning Teacher Support and A ssessment, provides a ready-made
mechanism for reconnecting with former students. For the preservice
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experience to be faithful to the realities of teaching and improve
retention rate, we must continuously and systematically seek out and
heed the voice of our newest practitioners.

Finally, thereislittle empirical evidence to support the rapidity with which
emerging standards systems have been embraced—by teacher educators,
professional associations, state accrediting agencies, and the preservice
candidates themselves. Thisauthor cannot, in fact, locate any recent studies
in which basic validity and reliability have been systemically tested. Thereis
little to suggest that these systems are on target conceptually and/or
theoretically, flexible enough to accommodate the high rate of change and
innovation endemic to technology, or politicaly neutral (clearly important if
they areto “outlive” the tenure of elected public officials charged with
“enforcing” them). Researcherswith a specific interest in the reform of
preservice education have an obligation to investigate the viability of the
structures on which our children’ s future increasingly depends.
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Resources

Beginning Teacher Support and Assessment - http://www.btsa.ca.qov/

Bridging Culture Project - http://www.WestEd.org/bridgingcultures/

California Commission on Teacher Credentialing Technology Standard 20.5 -
http://www.ctc.ca.gov/codcor.doc/999916/999916.html#20.5

California Technology Assistance Program - http://ctap.k12.ca.us/whatis.html

City Heights Educational Pilot -  http://coe.sdsu.edu/facdev/news/
city heights opps.htm

EdTec 470 - http://edweb.sdsu.edu/courses/edtec470/

Eighth Annual Teaching and Learning Symposium - http://www.tcet.unt.edu/
symposium/roundtable.htm

Focus on Algebra - http://www.sdcoe.k12.ca.us/Iret/math/resources.asp

Footnotes

1 EdTec 470 is the one-semester course that teacher candidates earning an initial
(or Level 1) credential complete to demonstrate state-mandated technology pro-
ficiency.

2 Students can request a waiver if they have completed (or are close to finish-
ing) an advanced degree in instructional/educational technology from an accred-
ited institution. Students may also opt to test out of the course. The current
test, which features both traditional (multiple choice) items and performance
tasks, is offered several times a year on a schedule established by the universi-

ty.

3 1t’s worth noting that the original tool (from which this version has been
adapted) was designed to jump-start technology planning in the K-12 arena.
Three key or guiding questions serve as the advance organizer: |Is technology (at
the school or district level) being used in ways that ensure the best possible
teaching and learning? What is a school or district’s “technology profile?” What
areas (at the site/district level) should be targeted to ensure effective integra-
tion?

4 In brief, students reflect on previous or new material; ask questions related to
the topic; define proceduresfor investigation; find and investigate data/informa-
tion that will help answer questions; manipulate the data; discuss and defend
results; and reflect on results and restart the processif necessary.

Contemporary Issues in Technology and Teacher Education is an online journal. All
text, tables, and figuresin the print version of this article are exact representations of
the original. However, the original article may also include video and audio files, which
can be accessed on the World Wide Web at http://www.citejournal .org
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