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ABSTRACT

In Part 1 of a two-part article series, the authheported on the shortcomings of existing
teacher preparation practice concerning technotogl teacher education and described
the theoretical grounding behind one model for graéng technology into
teacherpreparation (Duran & Fossum, 2010). Pagr@ reports on a research project that
applied the model at a major university in the Udver a three-year period involving
seven cohort groups, 246 educators participatethén study, which combined both
gquantitative and qualitative data collection analgsis. Findings indicate that over the
course of the program, project participants sigaiftly improved their confidence and
competence in technology literacy as well as irgggn of information technology into
the teaching and learning process. The study demabes that an approach to
professional development that encourages netwaorkingual learning, and sharing of
strategies and resources among K-16 educatorsecafidttive in improving technology
integration in teacher preparation.

KEYWORDS: technology integration, teacher preparation, oeted learning
communities

Ogretmen Egitiminde Bilgi Ve Tletisim
Teknolojileri Entegrasyonu: Bolim 2—Model
Uygulamasi

OZET

iki seri halinde sunulan atarmalarin birinci boliiminde (Duran & Fossum, 2010)
ogretmen gitiminde bilgi ve iletsim teknolojileri (BIT) entegrasyonu konusundaki
mevcut eksiklikler targildiktan sonra bu eksikliklerin giderilmesi icin aglantil
O0grenme toplulgu” [networked learning community (NLC)] olarak taaman bir model
Onerisi sunulmgtur. ikinci seride sunulan bu cgnada, bu model Onerisinin
Amerika’daki bir (iniversitede uygulamasiyla eldeled sonuclar sunulmaktadir. Ug
yildan fazla siiren bu agtarmaya yedi ayri grup halinde toplam 24gtienci katiimistir.
Verilerin toplanmasinda ve ¢ézimlenmesinde nitahieel aratirma yaklgimlar birlikte
kullanilmistir. Elde edilen bulgular doultusunda, programa katilagigmcilerinin genel
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BIT kullanimi bilgileri ile HT'lerin dgretme ve @renme ortamlarinda kullanimina
yonelik giiven ve becerilerinin dnemli dlclide @rttortaya c¢ikmytir. Bu balamda,
BIT'in 6gretmen yetitirme programlarina entegrasyonu konusundaki efkititemlerden
birisinin, dgretmen gitimi ile ilgili tim egitimcilerin (ilkégretimden Universiteye kadar)
birlikte calsmalarini ve sinif i¢i teknoloji kullanimi konusurhirlikte 6grenmelerini
destekleyen NLC yakami olduzu sonucuna ukglmistir.

ANAHTAR KEL IMELER : bilgi ve iletsim teknolojileri entegrasyonu géetmen
egitimi, baglantili 6grenme topluluklar

THE THIRD STUDY: THEORY INTO
PRACTICE

INTRODUCTION

In Part 1 of a two-part article series (d@aran & Fossum, 2010}he authors
reported on the shortcomings of existing teachepgration practice concerning
technology and teacher education and describethéfoeetical grounding behind
one model for integrating technology into teache¥paration. The first study,
addressed in the “Practice” section of Part 1, llgbked the pressing need to
develop models to integrate information technologip teacher preparation
curriculum in ways that would address each of thiéical components of
technology integration—core course work, effectifeculty modeling of
instructional technology, and technology-enrichieddf experience. The second
study, discussed at the "Theory" section of Padekcribed and analyzed the K
16 Networked Learning Community” (NLC) model forashing these three
components coherently together in a teacher prépanarogram.

In Part 2 of this article series presented here,atlithors report on a researchm
project that applied the NLC model at a major Migstérn university in the
United States where they put the theory into pcacin a three year program
called Michigan Teachers’ Technology Education NetW(MITTEN).

Two questions animated the research:

1. What is the impact of the NLC approach to pssienal development
with regard both to technology literacy (knowialgouttechnology) and to
technology integration (teachimgth technology) among K-16 educators?

2. What are the effects of specific kinds of pssfenal development
activities offered within the NLC context with regao promoting and/or
influencing participating K-16 educators’ professbdevelopment on
technology integration in the classroom?

In the following sections, the authors describeNHETEN program, explain the
research study that used multiple methods to déterrthe impact of the
program, and present the study findings togetheh wiiscussion of those
findings. In a concluding section, the authors aéscways in which the model
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presented responds effectively to the need for cehgmsive program for
preparing technology-proficient educators.

The MITTEN Project

The MITTEN project involved the School of Educatiand the College of Arts
and Sciences of the university at which this stwdg conducted. A neighboring
community college also participated, as did seveéfall2 school districts
sponsoring the project's pre-service teachers guthose students' clinical
student teaching experiences. The project's mairal geas to prepare
participating K-16 educators with improved knowledgkills, and confidence
regarding the integration of information and comination technology into the
teaching and learning process. To this end, thiggreupported the redesign of
computing, methods, and content courses and thiehement of the student
teaching phase especially via efforts to ensuré phne-service teachers met
National Educational Technology Standards for Teesh(NETS*T, ISTE,
2000) throughout their programs.

Over a three-year period, MITTEN involved seven arbhgroups, each
participating in the program for two consecutivea@emic semesters. In each
cohort, the project included five NLCs, each ralate one of five fields of
specialty: early childhood, language arts, socialdies, mathematics, and
science—fields that were highlighted because they corredpdnto the future
teachers’ academic majors and to the areas of #sgemnd interest among the
postsecondary educators involved. Each NLC gropiaéyly consisted of four
student teachers, their (four) cooperating memachers from K-12 schools, one
university field supervisor of student teaching @ippments, one educational
technology faculty, one methods faculty, and onetexat faculty member from
related schools and colleges. The overarchingadglach NLC was to develop
and field-test authentic projects in which techggloenhances teaching and
learning in specific subjects.

MITTEN offered three different types of interreldtprofessional development
activities to project participants: (a) capacityihimg activities made available
to participants based on identified need, (b) sece@ networked learning circle
meetings of each NLC, and (c) a pair of interspkradole-group seminar
activities designed for the whole-group engagenudrdll project participants.
Figure 1 shows the sequence of these events véthingle cycle of the project.
The meeting of networked learning circles and tloekwindertaken within these
meetings were of core importance to the projecilentthe additional activities
comprised important means of support for thosdesrc

All preservice teachers at the institution where #tudy was conducted were
required to take an educational technology counser o the culminating
student teaching placement. MITTEN offered a sktCapacity Building
Activities during a “preparatory semester,” involgi the project's cooperating
teachers, field supervisors, and methods and cofatenlty members, helping to
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improve their technology readiness and bring ttexihnology skills more in line
with those of the participating student teachdrsese capacitybuilding activities
included workshops, working lunch sessions, andtor@ne mentoring sessions,
and the sessions generally addressed three aremsedf—telecommunication
tools, productivity tools, and educational multireedThe specific thrust of each
session corresponded to needs that participantsifidd on assessment surveys.
Through the improvements in the participants' tetbgy readiness and by
aligning their skills more with those of the paifiigting students, the cohort as a
whole was better prepared to undertake the work ¢twaurred during the
subsequent “collaborating semester”: designing iamalementing technology-
enhanced instruction.

Kickoff Event
Whole-group informational meeting
SEPTEMBER
Preparatory ¢

Semester OCTOBER

NOVEMBER Capacity-Building
Activities
DECEMBER Series of workshog

: | !

Networked Learning Circle |
Project ideas in circles

v

Networked Learning Circle Il
Project design in circles

JANUARY

FEBRUARY ¢

Technology Seminar |

Collaborating Sacial and cultural issues in whole group
Semester

MARCH ¢

Networked Learning Circle Il
Reporting and reflecting in
circles

v

Technology Seminar Il
Whole-group showcase of project products

APRIL
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Figure 1.0ne round of MITTEN events.

Meetings of the Networked Learning Circle scheduleding the collaborating
semester comprised the most critical set of a@witWith each learning circle
focused on one of five areas of specialty, the nesibps of each circle had a
common interest in improving instruction pertainittgga discrete content area.
The five circles met a minimum of three times egobup during the course of
the term. In these circle meetings, the groupsythesi, revised, and implemented
technology-enhanced practices in their instructiconsisting of course or unit
redesign for K-12 participants, syllabi revisionr fdhe university-level
participants). The first circle meeting providedspiration and guidelines to
encourage technology integration ideas among prgadicipants and readied
them to consider their instructional practices aoev they might be improved
through technology integration. At the second nmegtiall circle members
presented their proposals for technology integmatioto their professional
practice. Student teacher/cooperating teacher pa@sented joint projects for
their respective classrooms whereas faculty membei$ field supervisors
focused on their own settings. During and afters¢he@resentations, other
members of the circles raised questions and magegestions for the content,
technology, and pedagogy of the technology intémmaprojects presented. A
range of content, methods, technology, and prangti experts in the networked
learning circles supported each other with the giesif technology-integrated
projects. The presentation and discussion activitgatured during the second
meeting helped circle members for the classroomd@mentation phase of the
cycle. The third meeting generally occurred aftey tompletion of most of the
implementation phase and provided time for eactigyaant to report and reflect
on successes and challenges encountered duringrimaptation.

Seminar activities scheduled around meetings oht#taorked learning circles
served two different but complimentary purposes.eseh seminars built
awareness, first, of cultural and social issuedintgavith educational technology
through attention to topics such as the “assisdahnology,” “digital divide,”
and “plagiarism and copyright.” Second, via thewsbtasing of current efforts,
an additional purpose of the seminar activities wadoster and sustain the
momentum and interest of those involved. This isstsient with Fullan’s (2001)
assertion that exchange of knowledge is at onceonlygt a motivator but is in
fact an integral attribute of the competent pratess.

Each MITTEN participant was expected to createaamddrds-based electronic
portfolio (Barrett, 2000) that documented their opogress in planning and
executing technology-enhanced lessons. Each portioktluded five major

sections consisting of an introduction, an overviawarrative of achievements,
exhibits, and reflections (see an example portfolioat

http://www.umd.umich.edu/mitten/jbednark). Partaips used these portfolios
to reflect on their growth and learning and to dastmate connections to the
National Educational Technology Standards for TeexKISTE, 2000). Creation
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of e-portfolios enriched with technology-integratddssons and learning
resources provided avenues for networking amongegroparticipants in
different cohorts and offered a key avenue forisigagxperiences among project
members and with others in the education community.

METHODOLOGY

Design

A mixed methods design described by Gay, Mills, airdsian (2006) was used
to study the effectiveness of the NLC model empibye MITTEN, thus
combining both quantitative and qualitative datembion and analysis in order
to appropriately answer the research questions. firke step of the study
involved the dissemination of a needs assessmaneysuand the pre-test
technology survey prior to the beginning of the gvean. The second step
involved an ongoing collection of program parti¢gipa data and artifacts from
the program activities. The third step involved @mministering the post-test
technology survey. The final step involved the eobtanalysis of the program
participants’ e-portfolios.

Participants and Setting

Over a three-year period with seven cohort grotips,subjects for this study
included 246 educators (105 student teachers, b@fperating teachers, 28
university-level faculty, and 8 student teachingpeswisors). With each new
cohort group, the study was announced to studach&rs six-months prior to
the student teaching semester and volunteers wicied to participate. Names
of the volunteering students were placed in a based on their field of study
and four individual names were randomly drawn tdéecte student teacher
participants for each networked learning circleidgnt teachers’ assigned school
districts identified cooperating teacher volunte¢osteam up with student
teachers and participate in the study. Studenth&rézooperating teacher pairs
were placed in 56 different schools (39 elementdryniddle, and 13 high
schools) in 22 different school districts. The studlas announced to faculty
members and student teaching supervisors priorath excademic year and
volunteers were asked to participate. A total of h@thods, 13 content, 3
educational technology faculty, and 8 student teackupervisors participated
in the study. All 3 educational technology, 5 metho2 content faculty, and 3
student teaching supervisors were participateduhiphte cohorts.

All participants attended capacity building aciedt, participated in networked
learning circle meetings, and engaged in wholeqgraativities including a
kickoff event, a technology seminar focusing oreatdired social issue, and a
final exhibition showcasing project products. Raptnts were expected to form
and implement technology-rich lessons, maintainrrjals, and develop
electronic portfolios. To gauge the capacity witthie involved schools in terms
of technical equipment and readiness, each paatitipconducted site
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assessments using School Technology & ReadinesR)STharts (CEO Forum
on Education and Technology, 2000) and then deeelojmeir projects and
lessons considering the technology and resourcaitable to them. There were
wide disparities in the hardware, software, anditiézal support available to the
project participants in their classrooms and scho8lome “high-tech” level
schools had more than two computers with Interpeéss in each classroom in
addition to other computer labs. These schoolsthadraditional computer labs
as well as specialized labs with software and hardvior students to complete
complex projects such as digital video editing grdduction. The schools
within the “low-tech” group showed lack of techngjoresources. Classrooms
had computers, but were not usually connected ® Ititernet. Labs and
technical support were minimal. The majority of #ahools in the project fell in
between these two poles at the “mid-tech” levele Bbhools within this group
generally had 1-2 computers with Internet acceseach classroom and one
computer lab at the elementary schools and 5+dati®e high schools.
Specialized labs and projection capabilities withi@ classrooms were limited.

Instrumentation

A technology survey designed by the project's exdkevaluator was used to
evaluate the project participants’ technology ocdefice (comfort level) and
competence (frequency of use) in two parts. Pard comprised of two scales
that consist of nine (9) items measuring participanonfidence/competence
related to technology literacy (knowirgbout technology). Part Il was also
comprised of two scales with 13 items measuring tigpants’
confidence/competence related to integration ohrietogy into teaching and
learning (teachingvith technology). The external evaluator reported ss&fok
and satisfactory use of the technology survey faumber of years in different
professional development programs, confirming é@bability. Additionally, a
panel of experts in educational technology reviewrd revised the instrument
for content validity. The researchers developed asetl a guideline for journal
entries underlining the purpose of the journals dsdframework to help
participants in writing their respective “evaluaivjournal” entries. The
researchers also developed and used an electrorifolip guideline describing
the purpose of the electronic portfolio and itavfeavork to help participants to
present their achievement in teaching with techgwla a meaningful way.

Data Collection

Various forms of data were collected related tchezfcthe research questions. A
combination of quantitative and qualitative method®s were employed,
including (a) quantitative data collected from thee- and post technology
surveys, and (b) qualitative data collected from tleeds assessment survey,
participants’ journal entries, participant obseiwmas in networked learning circle
meetings, and technology projects and summaryatédles within the electronic
portfolios.
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Data Analysis

The research questions drove the data analysie-g&int Likert scales were
used to measure participants’ confidence (1 = aemsious or even afraid of to 5
= eager) and competence (1 = never to 5 = dailippih technology literacy and
integration of technology into teaching and leagniA paired-sampletstest was
conducted to compare means for the same variabdsuned at two time points
(e.g., pre-test and post-test) on the same setilgects (Hinkle, Wiersma, &
Jurs, 1994). To treat the missing data, the rebess@xcluded cases analysis by
analysis and used all cases that had valid dataMowvariables in a pair in the
test for that pair. Qualitative data analysis of tileeds assessment survey, the
journal entries, and the reflections articulated ellectronic portfolios were
conducted on a continuous basis throughout the ranog The researchers
organized and sorted data as they were collectddf@lowed three repeating
steps (reading/memoing, describing, and classijyinganalyzing qualitative
data (Gay et al., 2006) for the retrieval of infation and understanding of the
data.

RESULTS
The Impact of the MITTEN Program

The paired-samplesstest results indicated that over the course ofptegram
the project participants significantly improved itheonfidence and competence
in technology literacy as well as the integratidrirdormation technology into
the teaching and learning process. As shown inelTabthe paired-samplésest
results for Part 1 (Technology Literacy) on thevsyrindicated a significant
increase (at the .05 level) in scores from preitegtost-test for each item tested
on the survey.

Table 1.Paired-Samples T-Test Results: Part 1-Technolotgrddy

Survey Question Degree of Comfort Frequency of
Freedom (2 tailed Use
(df) <.05sig.) (2 tailed
<.05sig.)
1. Use computer for the 174 -3.175 -2.986 (.003)
"ordinary" purposes: word (.002)

processing; opening, modifying,
printing documents; record

keeping.

2. Use computer and appropriate 174 -3.612 -.2.908 (.004)
software to use or create (.000)

databases and spreadsheets.

3. Use computer for the most 174 -4.185 -4.639 (.000)
"common" purposes of (.000)

connectivity: sending and
receiving e-mail including
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attachments; using URL's and
search engines on the Internet;
retrieving, saving and using
electronic information.

4. Create multimedia 174 -7.595 -9.283 (.000)
presentations including sound, (.000)

graphics, or animations in an

application such as Appleworks,

HyperStudio, PowerPoint,

KidPix, Avid Cinema.

5. Use more "advanced" computefi74 -3.574 -5.712 (.000)
functions such as chatrooms; (.001)

QuickTime movies; video input,

manipulation and output; large-

group presentations connecting

computer and projection devices.

6. Use graphics to create 173 -6.569 -7.533 (.000)
professional-looking documents, (.000)

newsletters, publications; these

might include such programs as

PrintShop or Corel Draw, clip art

from disks or the Internet, or the

use of a scanner or digital camera.

7. Create and modify a personal 172 -8.319 -10.529 (.000)
or professional web page. (.000)

8. Employ technology in 170 -8.154 -8.154 (.000)
assessment (e.g. electronic (.000)

portfolios or gradebooks).

9. | am aware of controversial 170 -6.723 -6.190 (.000)
aspects of technology use (.000)

including data privacy, equitable
access, free speech issues;
understand ethical use issues and
know the differences among
freeware, shareware and
commercial software; understand
university or school district's
policies related to these issues.

The results of thé-test for Part 1 indicate that throughout theirtisgration in
the MITTEN program the project participants madg#icant increases in their
use of computer for "ordinary" purposes such asdwmrocessing, opening,
modifying, printing documents, and record keep®ignilar increases were made
for using computer and appropriate software tazetibr create databases and
spreadsheets. Participants also increased theinusemputers for common
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purposes of connectivity such as sending and riege+~mail with attachments,
using Internet search engines, and retrieving, ngavand using electronic
information. Significant increases were evident time realm of creating
multimedia presentations, using advanced computestions such as using chat
rooms, QuickTime movies, and video input, manipalat and output.
Participants increased their use of graphics agipdio to create professional
looking documents, newsletters, and publicationad ahey significantly
increased the frequency with which they created ematlified personal or
professional web pages and employed technologyssessment such as using
electronic portfolios or grade books. In additistydy participants significantly
improved their understanding about some social ethital issues related to
technology use in the classroom such as data priveguitable access, free
speech, copyright, and school technology policies.

As Table 2 illustrates, the paired-sampt¢sst results for Part 2 (Integration of
Technology into Teaching and Learning) on the syrlso indicated significant
increase (at the .05 level) in scores from preitegtost-test for each item tested
on the survey.

Table 2.Paired-Samples T-Test Results: Part 2-Integratibmechnology into
Teaching and Learning

Survey Question Degree Comfort Frequency of Use
of (2 tailed (2 tailed <.05sig.)
Freedo <.05sig.)
m (df)

1. Help students to operatea 170 -7.333 (.000) -6.823 (.000)

variety of hardware tools (e.g.,
computers, LCD projector,
scanner).

2. Help students use video 169 -6.420 (.000) -9.462 (.000)
hardware and software in

engaging and constructive ways

rather than for passive viewing.

3. Help students use 166 -5.711 (.000) -9.731 (.000)
sophisticated and content

specific applications as well as

develop their abilities to learn

applications outside of formal

training.

4. Help students become 169 -7.008 (.000) -8.743 (.001)
proficient in using search tools

and evaluating and using results

of searches.

5. Develop and help students 169 -8.535 (.000) -9.906 (.000)
develop skills in creating
multimedia presentations and
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products that support engaged
learning.

6. Help students become skilled168
at developing technology-

enriched learning activities that

are authentic, multidisciplinary,

and connected to district, state,
and national standards.

-8.606 (.000)

-11.787 (.000)

7. Help students to utilize 169
technology-enriched

instructional strategies in which
learning is highly interactive

and responsive to student needs.

~7.851(.000)

-12.527 (.000)

8. Help students use technologyl 68
to support authentic,
performance-based, ongoing
assessment including portfolios.

~7.148 (.000)

-10.805 (.000)

9. Help students understand 166
how to create a classroom
environment in which

technology is a shared
responsibility between teachers
and students, and where its use

is transparent and in need of
limited teacher direction.

-5.555(.000)

-10.307 (.000)

10. Use tailored (to the 164
individual or to small groups)
editable learning modules
(interactive electronic tutorials

to teach specific lessons or
material to specific students or
groups of students).

-4.922 (.000)

-8.934 (.000)

11. Generally understand and 168
use technology to enhance
teaching and research.

~7.711(.000)

-8.424 (.000)

12. Generally understand and 168
use technology to maximize
student learning.

~7.986 (.000)

-9.172 (.000)

13. Mentor professional 168
colleagues in using technology

to improve teaching and

learning.

~7.032 (.000)

-6.067 (.000)

The results of thétest for Part 2 indicated that, throughout theairticipation in
the MITTEN program, the project participants maidgigicant improvements in
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helping students to operate a variety of hardwanéstsuch as computers, LCD
projectors and scanners, and to use video hardaalsoftware in engaging and
constructive ways. Similarly, participants madengigant increases in the
amount of time spent helping students use sopatsticand content-specific
applications and in developing student abilitiedearn applications outside of
formal training. Accordingly, participants signifiotly improved their ability to
help students become proficient in using searckstand evaluating and using
results of Web searches as well as developing #dlis and helping students
develop skills in creating multimedia presentati@ml products that support
engaged learning. Participants also made significaprovements in helping
students become skilled at: developing technolagicked learning activities
that were authentic, multidisciplinary, and coneedctto district, state, and
national standards; helping students to utilizéntetogy-enriched instructional
strategies in which learning is highly interactaved responsive to student needs;
and helping students use technology to support eatith and ongoing
performance-based, assessment including portfoli@udy participants
significantly improved their ability to help studenunderstand how to create
classroom environments in which technology is aethaesponsibility between
teachers and students, and in which its use ispeant and in need of limited
teacher direction. There was also a significantease in the use of interactive
electronic tutorials to teach specific lessons @atarial to specific students or
groups of students. Further, participants madeifgignt gains in understanding
and using technology to enhance teaching and @s@ad to maximize student
learning as well as to mentor their colleaguessingitechnology to improve the
teaching and learning process.

Document analysis of technology projects and edeatr portfolios confirmed
the findings of the survey results. Most projecttipgpants developed and
implemented technology-integrated projects (leadimgchanges ranging from
unit revision to course and syllabus revision) andluded them in their
electronic portfolios. Projects created by pre-mervteachers and in-service
teachers included reflections related to their tgvaent and effectiveness that
were directly related to National Educational Tealbgy Standards for Students
(ISTE, 1998) and the state’s curriculum standaFdsulty members’ portfolios
containing models for technology applications invarsity classrooms and for
supervising student teachers’ field experiencesaks@now available.

The MITTEN Web page (http://www.umd.umich.edu/miftenables perusal of
240 electronic portfolios with content-specific heology projects in early
childhood, language arts, social studies, math sar@hce in different K-12 and
university levels.
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Factors that Promote and/or Influence ProfessionalDevelopment on
Technology Integration in the Classroom

Analysis of the journal entries revealed that cégamuilding activities increased
participants’ confidence and competence with tetdgyotools. At the beginning
of their participation, all the participants resded to a needs assessment that
gauged their readiness to use technology in tfesiam and identified specific
areas they needed to improve. This formative datdbled the development of
appropriate capacity-building activities. The needsessment survey revealed
that, at the beginning of the program, most facatig cooperating teachers were
at low to moderate skill levels in their use of adwed technological tools in
their daily practice. Some faculty were assistedciieating a digitized video
presentation; others were assisted in the developofeonline courses. Some
student teacher supervising faculty were assistedsing e-mail, sending and
receiving attachments, creating Web pages, usin@iedists, and composing
electronic versions of lesson plans. A large numbieicooperating teachers
learned about Internet search skills, multimedeativity programs, and visual
thinking tools. Analysis of the journal entriesleet that the flexible format of
the activities (group workshops, small-group wodssons, and one-on-one
mentoring) helped address individual needs of tigipants, increasing their
confidence and competence in the use of technologythe classroom.
Participant observations at the networked circleetings and analyses of the
journal entries revealed that networked learnimgleimeetings provided critical
support for teaching with technology. Creative gl@gre exchanged within the
circle meetings, and participants’ growth was enadsl by the progress made
between group sessions. Circle discussions refletiz the participants needed
to look at models and talk to those who used teldgyoin their teaching.
Networked learning circles appeared to meet needefachers to discuss in a
sustained fashion their challenges and successesaghnology integration.

Most of the participating student teachers wereemmidvanced in the use of
technology than their mentoring teachers; consedtjuehe student teachers
served in mentoring roles themselves regarding @lse of instructional
technology. In turn, MITTEN has definitely beenigréficant staff development
initiative for cooperating teachers. They helpedidsnht teachers access
technology tools within their facilities, and inrse cases they even activated the
involvement of school technologists. Cooperatingckers also helped student
teachers link content standards with technologyhdsteds in carrying out
projects and lessons with advanced teaching amdifgptechniques.

Most faculty increased their personal and profesdiaise of technology by
using communication devices with students, Web gagemail lists, and
discussion boards. Some needed considerable tichprafessional development
to help them move beyond their traditional practide times, the researchers
observed that it was a challenge to help sometfagitte up the teacher role and
to become learners, but the networked learningesrcreated nonthreatening
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environments. Seeing cooperating teachers oftengbeientored by student
teachers in the implementation of technology pretlica favorable model for
participating university faculty.

DISCUSSION

The study findings indicated that over the courfe¢he MITTEN program,
project participants significantly improved thewrdidence and competence in
technology literacy and boosted their integratibeghnology into the teaching
and learning process. They often employed multiplens of technology to
enhance both their own teaching and students’ ileguriit appears that educators
need to become comfortable with technology toofeteethey start integrating
them into the curriculum. Data from the study swgggéhat need-based
workshops, small-group work sessions, and one-@-onentoring help
educators to learn about advanced technology toalsto feel more comfortable
about using them in the classroom. Data also sutigties teachers need
additional support for teaching with technology. eTiNetwork Learning
Community model put in place provided teachers waiiportunities to learn
about technology integration within the contexttéir teaching environment
and allowed them to collaborate with others as thegrned about and
experimented with new technology tools. The motelstappear to offer an
effective way to channel the technical and pedagdgiupport that participants
needed when attempting to integrate technology.

Consistent with the findings of this study, the démagis on collaborative work
within an authentic setting for teacher professiodeavelopment is well
documented in the literature (see Cole, SimkinsPé&nuel, 2002; Lawless &
Pellegrino, 2007; Mulqueen, 2001). As Rhine andlyB&2005) highlight, in
recent years, learning communities were at thetteganany efforts to develop
effective models of technology integration. Thosammunities take multiple
forms, with variations based on the compositionghef group, the nature of
interaction, the focus of the task, and the supggstem in place. One common
theme across most learning communities is the itapoe of partnership and
collaboration to affect instruction. Similarly, tMITTEN project discussed in
this study suggests considerable readiness for-tlymy collaborative training
models that might produce lasting change in a dthéeaching and learning
culture.

IMPLICATIONS / CONCLUSIONS

The question currently challenging teacher edungirmgrams is not whether or
not technology should be integrated into teachacation, but, rather, is how to
integrate technology into teacher education culuimumost effectively. The first
study (“Practice”) presented in the Part 1 of this-part article series highlights
three critical components of technology integrafito the teacher preparation
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programs—core course work, effective faculty maugliof instructional
technology, and technology-enriched field expersnd he Networked Learning
Communities (NLC) model that is presented and dised in “Theory” section
of Part 1 states a strong theoretical groundingyfimg all three components of
technology integration into pre-service teacherparation programs. NLC
model facilitates engagement, interaction, andabaltation among schools of
education, school districts, and colleges of and sciences, on behalf of the
pre-service teachers involved as such it undoekititeof detachment that often
prevails between the postsecondary and the K-12agidmal worlds. This type
of cooperative engagement among all of these estgupports addressing all
critical elements of technology integration witlineacher preparation program.

Data from research on the MITTEN project (“Theonyoi Practice”) suggests
that NLC model provides a venue that fosters genuitialogue among
academicians, K—12 teachers, student teachershaimdiniversity supervisors.
The model thereby alleviates the tendency for eddhese vital participants in
teacher education to remain unproductively sidelinengaging these diverse
groups through NLCs in the project studied herebkmhthe development of
shared meaning (Fullan, 2001)—important in reachingcomes related to
pedagogical renewal in technology education. Bexdhis separation has been
most pronounced with respect to future teacherscal experiences, intensified
focus on the student teaching experience appedrs the key for reconnecting
those engaged in teacher education. The NLC idewed the putting-into-place
of structures and processes for such reconnedtias, encouraging networking,
mutual learning, and sharing of strategies anduress. The research reported
here suggests that, in these ways, the model gessean enable an effective
response to the need for a more comprehensive grofpr the preparation of a
technology-proficient K-16 teaching force.
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GENISLETiLM i$ OZET

iki seri halinde sunulan Ug¢ ayri gahanin birinci boéliminde gietmen
egitiminde bilgi ve iletsim teknolojileri (BIT) entegrasyonu konusundaki
mevcut eksiklikler tartldiktan sonra bu eksikliklerin giderilmesi icin
“baglantili égrenme toplulgu” [networked learning communitiy (NLC)] olarak
tanimlanan bir model ©nerisi sunulgtwr. “Model Uygulamasi” bgigl ile
burada sunulan Ucinci gaha NLC modelinin  uygulangi [Michigan
Teachers’ Technology Education Network (MITTEN)Joj@sinin sonugclarini
yansitmaktadir.

Uc yildan fazla siiren MITTEN projesine 7 ayri ghadinde toplam 246 [K-16]
egitimci katilmistir. Her bir gurupta (a) okul dncesi , (b) edebiva dil bilgisi,
(c) sosyal bilgiler, (d) fen ve (e) matematik olmakere 5 ayri NLC gurubu
olusturulmustur. Genel olarak her bir NLC gurubu kendi alanirigaetmenlik
uygulamasi déneminde bulunan 4rémen adayi, bu adaylaringrétmenlik
uygulamasina rehberlik eden 4 hizmet ici sinifebmenive bu uygulamalari
denetleyen bir adet gdzetmen ve adaylara alan,tegdive gitim teknolojisi
derslerini veren gretim Uyelerinden okturulmustur. Her gurubun projeye
katilimi iki 6gretim donemi surmgitr. Bu sire icerisinde her gurup birbirini
destekleyen Uc¢ farkl etkigge katilmstir. Birinci dénemde katilimcilar istek,
ilgi ve ihtiyaclari dgrultusunda kiiciik guruplar halinde I'B ile ilgili
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calstaylara katilmglardir. ikinci dénemde her bir katihmcinin giendgi
teknolojileri &retme ve grenme ortamlarinda kullanabilmesi amaciyla proje
hazirlamasina ve bu projeleri gercek sinif ortamtia uygulamasina olanak
sgzlayan ortak grenme guruplari [networked learning circles] spluulmustur.

Bu etkinlikler stiresince biitiin katilmcilar ayrseminer faaliyetlerine katilarak
sinif ici teknoloji kullanimi, bu surecte gindemelepilecek sosyal ve kilturel
konular ile sinif i¢i dgisiklikler konusunda bilgi edinrgierdir. Her bir katilimci
proje slresince hazirlayip uygulgdi teknoloji destekli ders ve Unite
planlarini,bunlarla ilgili bilgi, belge ve @erlendirmelerini iceren bir elektronik
portfolyo hazirlamy ve hazirladi e-portfolyoyuinternet ortaminda sunstur.

MITTEN projesi suresincesagidaki argtirma sorularina cevap ararytm:

1. NLC modelinin [K-16] gitimcilerinin BIT hakkindaki bilgilerine ve bu
teknolojileri &sretme ve @renme ortamlarinda kullanma konusundaki giiven ve
becerilerine katkisi nedir?

2. [K-16] egitimcilerinin BiT’e iliskin bilgilerini ve BiT’in 6gretme ve
o6grenme ortamlarinda kullanimi konusundaki given ezehlerini ne tar
ogrenme etkinlikleri etkilemektedir.

Yukaridaki sorulari yanitlamak icin, verilerin tapimasi ve ¢ézimlenmesinde
nitel ve nicel argtirma yaklgimlar birlikte kullanilmgtir. Arastirmaya 105
Ogretmen adayi, 105 hizmet igigi@tmen, 8 gozetmen, ve 2&rétim Uyesi
katilmistir. Nicel veriler, 6n test /son test tegnikullanilarak anket yoluyla
toplanmstir. Nitel veriler ise dgerlendirme anketi, katiimci gunlikleri,
arsstirmacilarin ortak grenme gurup toplantilari sirasinda tuttuklari rrotiae
katilimcilarin elektronik portfolyolarinda sunduklailgi ve belgelerden elde
edilmistir. Elde edilen nicel veriler gkili 6rneklemler icin t-testi [paired-
samples t test] ; nitel veriler ise icerik analizi telgi kullanilarak
¢6ziimlenmitir.

Elde edilen bulgular dgultusunda, programa katilargigmcilerin genel BT
kullanimi bilgileri ile BIT'lerin 6gretme ve @grenme ortamlarinda kullanimina
yonelik giiven ve becerilerinin 6nemli olciide @nttortaya cikmytir iliskili
orneklemler igin t-testi sonuglari batin anket melddnde istatistiksel olarak
anlamli bir farklilgmanin oldgunu gdstermektedir. Elde edilen nitel veriler de
bu sonucu destekler niteliktedir. Projeye katilapitiecilerin ¢ogunlugu
hazirlayip uyguladiklari teknoloji destekli dersiugite planlari ve bunlarla ilgili
degerlendirmelerini elektronik portfolyolarinda sungtardir. MITTEN projesi
Web sayfasinda (http://www.umd.umich.edu/mitten) galismalari iceren 240
elektronik portfolyo bulunmaktadir.

fkinci argtirma sorusuna gkin bulgular katilimcilarin ilgi, istek ve ihtiyaat
dogrultusunda kiigiik guruplar halinde gercakilden BIT calstaylarinin
katilimcilarin ¢gunun BT konusundaki bilgi ve becerilerini arttigini buna
karsin BIT'in 6gretme ve @grenme ortamlarinda kullanimi konusundaki giiven ve
becerilerin ise ortakgienme gurup toplantilarinda kazangici géstermektedir.
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Bulgular ayni sinifta birlikte calma firsati bulan gretmen adaylari ve bu
adaylara rehberlik eden hizmet i¢i sinigrétmenlerinin BT'in 6gretme ve
o6grenme ortamlarinda kullanimi konusunda birbirlertaimamlayici bir rol
oynadiklarini géstermektedir. Uygulama dénemindigketmen adaylarinin 8
kullanimi konusunda genelde hizmet i@rétmenlere gore daha bilgili olgu
gozlenmgtir. Buna kagin hizmet ici @&retmenler @retim programlari ve
yontemleri konusunda daha tecribeli olduklarindanikh gurubun birliktelgi
BIT'in simif i¢i kullamimi konusunda birbirlerini tammlayici bir ortam
hazirlamaktadir.

Bulgular, argtirmaya katilan gretim uUyeleri ve @retmenlik uygulamalarini
denetleyen gozetmenlerin (genelde emekgretmenlerden okmakta) bir
cogunun HT'i kendi alanlarinda kullanma konusunda projelefigiirerek ilgili
uygulamalari elektronik portfolyolarinda sunduktargéstermektedir. Bununla
birlikte ©zellikle meslgin ilerleyen vyillarindaki bazi @etim (yeleri ve
g6zetmenlerin gerekli gglm ve deisimi gdsterebilmek icin daha fazla zaman
ve destge ihtiyac duyduklari goézlemlengtir. Dahasi bu guruptan bazi
katihmcilarin NLC ortaminin ¢ty zaman gerektirdi “6 gretmen” kimliginden
siyrihp “6grenci” kimligine buriinmekte zorluk gektikleri ortaya ¢ikgtm.

Elde edilen bulgular dgultusunda MITTEN projesi suresinde uygulan NLC
modelinin [K-16] gitimcilerin BIT hakindaki bilgilerine ve B'in 6gretme ve
O0grenme ortamlarinda kullanimi konusundaki guven ‘eeehlerine 6nemli
Olcide katki sgladigi sonucuna ukalmistir. Bulgular eitimcilerin 6ncelikle
BIT konusundaki cekinceleringaak istediklerini gcstermektedir gimcilerin
bireysel ilgi, istek ve ihtiyaclari dogrultusundaunsilacak olan bi§im
teknolojileri ile ilgili kiOcuk-guruplu &renme caktaylari bu ihtiyacin
karsilanmasina cevap vermektedirgiimciler BiT'in 6gretme ve @renme
ortamlarinda kullanimi konusunda daha fazla ve ki bir esitime ihtiyac
duymaktadirlar. MITTEN projesi ¢ercevesinde sunularfK-16] esitimcilerinin
gercek sinif ortamlarinda birlikte calimalarini s#aif ici teknoloji kulanimini
birlikte 6grenmelerini destekleyen NLC yaklani bu ihtiyaci kagilamaktadir.

Ogretmen gitimi ile ilgi en gincel konulardan B’in 6gretmen yettirme
programlarina nasil entegre edilmesi geg@dthi. Birinci seride “Mevcut
Uygulamalar” baligi ile sunulan ilk argtirmada teknoloji becerileri ile
donanmg yeni nesil @retmenlerin yetitiriimesinde kritik éneme sahip Ug¢
faktore dikkat cekilmitir. Yine ilk makalede “Teori” bgigl altinda sunulan
ikinci calismada “bglantili  &grenme toplulgu” [networked learning
community (NLC)] olarak tanimlanan bir model énergelistiriimis ve bu
modelin uygulamasi sonucunda ilk gramada ortaya ¢ikan ¢ dnemli faktoriin
Ogretmen @itimine entegrasyonunun @#anabilecgi tartigilmistir. Burada
sunulan ve “Teori Uygulamasi” Wagini tsgtlyan bu tgunci agairma, NLC
modelinin uygulamaya kongu MITTEN projesinin sonuclarini igermektedir.
Bulgular hizmet 6ncesi ve hizmet icg@tmenler ile gretmen @gitimiyle ilgili
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Ogretim Uyeleri ve @retmenlik uygulamasi gdzetmenlerinin birlikte veeakili
calismalarini gerektiren NLC modelinin ortaya koydu yaklgimin her bir
gurubun BT'e iliskin bilgilerine ve BT'in 6gretme ve grenme ortamlarinda
kullanimi konusundaki giiven ve becerilerine dnediilide katki sgladigini
gostermektedir. Normalde birbirinden goasiz ¢algan bu guruplarin NLC
modeli cercevesindeki birliktgli Fullan’inda (2001) daret ettgi gibi onlarin
ortak bir amag etrafinda bigielerini sglamis ve bu yolla da BI'in égretmen
egitimine entegrasyonu konusunda gerekli olan pedadegisimine olanak
taninmstir.



