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ABSTRACT

Technol ogy has become an essenti al part of
professional lives. Digital assessments such as those being implemented in New Jersey as part of
the Partnership for Assessment of Readiness for College and Careers (PARE&)N be
instituted on a large scalthese require students to be able to utilize computer technology in
order to be able to complete the assessment. Therefore, it is imperative that administrators know
the most effective ways to successfully diffasel have teachers implement technology across
their classrooms. This study examined how the technological innovation Google Docs has
diffused through schools/districts in Monmouth County, NJ and detedrthiaéthere are
significant relationships betwedme frequency and complexiyf professionatise of Google

Docs and persongirofessional characteristio$ middle school classroom teachers.

Through the use of an online survey, quantitative datauitt e ac her sdé per sonal
professional characteristcsanche f r equency and complexity of
Docswas collected fron35 out of the 53 schools in Monmouth Coyntyughly 45% of the
surveyed population provided viable responses. Linear regression was used to determine which
independent va@ables had a statistically significant correlation with the dependent variable
AGoogl e Do c e(GUSH@measdre a theefrequency and complexity of Google
Docs useThe independent variables culled from the literature that were included for
congderation were decision method (optional, collective, or authority); innovator type
(innovator, early adopter, early majority, late majority, laggard); and the following personal
characteristicsyears of teaching experience; subject area taught; graele taught; number of
types of technology used personally; number of types of technology used professionally; and

technological, pedagogical, and content knowledge (TPASCK)e Mishra& Koehler, 2003)
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Using quantitative methods, this study determired there was a statistically significant
associatiorbetween thérequency and complexigft e a c bse of Gadgle Docs and the
following variables optional decision method; innovator, early adopter, and early majority
innovator types; the subject areas Mathematics and Visual and/or Performing Arts; the number
of types of technology used professionally; and TPACK sddrese findings provide
adminstrators with several concrete variables to consider when attempting to encourage the
diffusion of a technological innovation such as Google Docs into a sckaditionally, when
combined with research by Wisnicidq14), it was found that personal facsdnave a larger
impact on Google Docs implementation than do environmental fatiorgations of the study
might include sample size and the formulation of the Google Docs usage questions on the

survey.

This study is significant because it builds ondiféusion work of Rogers (2003) and the
ConcernsBased Adoption Model of Hall, Walla¢ & Dossé (1973), and adds clarity to the
literature on diffusion of educational technology within schools. This study also provides a new
theoretical construct for era@ning the levels of use of Google Docs, which could potentially be

expanded to include a measurement for other types of educational technology.
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Introduction

For decades, the use of computer technology in schools has been a subject of intense
study, going back as Haanagareasd Qthere, 19&8hérmdans ( Fi nn,
1961, etc.). The historical roots of the wider push for greater integration of computers into the
classroom can be tr acedAbatanlAtRislepott (1e83)judB 0 6s . T
started an educational reform effedn effort thatontinues to this daythat roughly coincided
with the arrival o fpersohatcompatéradi veP@oi nSchphealss vl
invest in computer technology, both as an administrative tool to make the operation of the school
more efficient, ad as an educational tool. In more recent decades, the evauatigoroliferation
of the personal computer has led to a revolution in how computer technology has been used in
business and personal lives, which in turn led to a strong push to incorporateamputers
into schools. This, too, was heavily studiédldn & Thompson, 1994; Bruce & Rubin, 1993;
Goodson et al., 1991; Herr, 1994; Kitao, 199Mila et al., 1993 and debated (Benyon &
Mackay, 1993Cuban, 1986, 2001, 2003, 2008ack & Cuban, 195). Now the widespread use
of networked technologies, the emergence of social networking software, and, most recently, the
increasing use of cloud computing technologies are once egaging disruptiom schools,
often in unexpected ways.

The belief that more technology needs to be integrated into classroom education is
considered axiomatic in modern education. This can be seen at the national level via the United
St ates Department of Educationos-tiddti onal Edu
ATransforming Ameri can Educat i-andthe curer (2006)ng Po
National Educational Technology Standards (NETS) of the International Society for Technology

in Education (ISTE); it can be seen at the state level, spdlgificahe Common Core State
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Standard¢CCSS) (2QL1), which are being adopted by many states, including New Jenseiy
can be seen at the local level in school policies and student handbooks that are being rewritten to
include Acceptable Use PolicieAUPs).

Review of thesevarious documenteveals hat t he wodaauallfireferstb nol o gy
thedi't e c h n ol o(Rogersec 2008y tomputer, Internet connectivity, and software for
productivity, communication, and collaboratidnh i s fi t eigbeingadcanghgnded for
integration into schooldVhile this cluster requires mammpmponents, both phigsal and
intangible the end result iamechanisnthat allows teachers and students to find information
easily and collaborate amdmmunicateaglobally. It is easy to understand why policy makers at
all levels feel itis imperative for students to learn the skills necessary to take part in an
increasingly technologicaligriven and globallyoriented societyTechnology has become
ubiquitous It is extensively used in people's personal litglgvisions now come with wireless
internet connectivity, many peoplefithird worldo countries have leafsogged from having no
method of distance communication to having celléilar m gophohes, anthe nevestdevices
(such as those created by Appdétenhave lines blocks long on their release ddieen among
economicallychallenged families, the Internetretherreadily availablethe Pew Internet &
American Life Project found that in 2012, 89% ofrteén families making $30,000 per year or
less had internet acce$zew 2012).

Beyond the personal world, technology has become a-gimcim our economy. There is
hardly a business today that functions without some kind of technekgyn the castegisters
at McDonald's are touescreen terminald'he cover story of the April 22, 2013, Time magazine
is about the importance of technology education for the growing American manufacturing sector

(Foroohar & Saporito, 2013Pne of the first lessonsught in Rutgers education classes is that it
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is the mission of schools to prepare students to be productive members of a democratic society
In the modern world, that means schools need to educate students in the use of technology for
purposes of communitian and commerce

Many teachers claim to use technology in their instruciitas often refers to how the
teacher displays information viaSMART board or overhead projector hooked up to a
computer According to the Nation Center for Educational Stetsg20101), "Teachers reported
having the following technology devices either available as needed or in the classroom every
day: projectors (36 and 48 percent, respectively), interactive whiteboards (28 and 23 percent,
respectively), and digital camer@®} and 14 percent, respectively). Of the teachers with the
device available, the percentage that used it sometimes or often for instruction was 72 percent for
LCD or DLP projectors, 57 percent for interactive whiteboards, and 49 percent for digital
cameas." Unfortunately, such devices are essentially-ighblack boards and do not much
impactt eachersé professional practices

Even among those reporting computer use in classrooms, the statistics\amg not
encouraging; againcaordingto theNCES (20101), "Teachers reported that they or their
students used computers in the classroom during instructional time often (40 percent) or
sometimes (29 percent). Teachers reported that they or their students used computers in other
locations in the school dg instructional time often (29 percent) or sometimes (43 percent)." In
other words, about3% of the instruction has a teacher OR a student usinguterdor some
partsof instruction.

However, there is increasing pressure for teachers to have students actually interacting
with technologyIn addition to the previousiynentioned report from the U.S. Department of

Education, lhere are also theommon Core State Standaf@911) adopted i New Jersey and
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other statesyhich explicily require students to utilize multimedia technologlésfortunately
compliance with the state standards is often fitful and begrudging. For better or for worse, New
Jersey teachers are going to be pulledsipbskicking and screaming, into this world of the
interactivetechnology classroom with the arrival of the PARCC assessment in the00%4
school yearThePartnership for Assessment of Readiness for College and CRAREC), a
multi-state initiative of which New Jersey is a governing state, will require schools in all
participating states to do their standardized testing online in theZlBschool year (PARCC
2012) and will require students to utilize basic computer skills such as cuttingsdimg) pa
typing, and clickingand-dragging to enter their answers on the.f€sts, these skills need to
become part of the daily practice within classrooms.

Requirements such as those for the PARCC assessment shouldunekpected. The
National Centefor Educational StatisticR01G11) reportedthat in 2009 an estimated §ércent
of public school classrooms across the nation had one or more computers with Internet access,
and that 91 percent of public school computers were used for instructional purposes. The
estimated annualational expendituresn educational technology grades K12 isroughly $20
billion, or approximately $400 per student (Johnson, 2082th such massive investments of
capital in school technology, it only makes sense that there is a @ediexpectatioto see that
these investments are beitgdoyed efficiently and effectively. But as the pace of technological
change continues to increaselministrators need to be cognizant of the best ways to integrate

technology into their existing systems, with minimum disruption and maximum impact.

Researt Problem

Despite the massive amount of resources being focused on increasing the integration of

technology into classrooms, there is currently a dearth of research focusew t®cthnology
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diffuses intoclassroomsnd is implementeldy teachersin orderto address this gap in the
literature, this study examidehe factors that affect the diffusion and implementation of
technology in schools. Specifically, this study faedisn theteachetlevel factors that affect the
frequency and complexity of the fessional use dboogle Docs.

Offered by Google, the online search company, Google Docs is part of a suite of free
applications. It can be accessed either by individual users via free Google Drive accounts, or it
can be accessed by districts for free as part of the Google Apps fatidumitiative. Google
Docs has been available since 2006, when itoffasedfor free to anyone who wished to sign
up for an account to use the program. Ihigeasinglybeing used irrducational settingscross
the country and is popular for usesichools for a host of reasons predicted by the theoretical
frameworks on diffusin and adoption of innovation&s one example, the relative cost to the
user is negligible as previously stated, the financial cost is zero, but also, the mental effort
requred to learn how to use the basic function&obgleDocs is extremely low, as the menus
and functions closely mirror those of one
Microsoft Office.

There aredditional reason&oogleDocs is worth studgg. It was the first widely
adopted software to encourage collaboration along with productivity, combining social
networking features with productivity software. It has been leading the pack in this area, to the
point that Microsoft, usually a major play@ productivity software, is chasing after Google to
try to offer the same features (except that, at this time, Google's prodechasstrably
superior).GoogleDocs is free, and is available to individuals on anesded basis, or to
districts whowish to sign upthis potentially represents a huge cost savings to schools, since

they could, theoretically, switch over @ogleDocs and abandon Microsoft's Office,

of
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SharePoint, and Outlook, all of which havefugnt costs as well as licensing feés.a cloud
based progranGoogleDocs is platform agnosticit can be used on any computer, with pretty
much any operating systemlso, being clouebased make&oogleDocs ver yiaSportabl
long as a user has an Internet connection, the user can @oaegeDocs; there is also an
offline version that allows continued productivity even if a network connection is not available
All of these features have led @oogleDocs being increasingly adopted across the United
States, in both the public and prigagector, and in both school districts (see Hillsborough's
recent deal with Google that converted the entire distri@aogleDocs and netted the-K
3 program 3,000 free Google tablet devices for educational resesstaig purposes) and
colleges (as wit Rutgers' recent adoption of the Google Apps for Education sAdditionally,
GoogleDocs is a model of where technology is goinigrepresents the convergence of
productivity software and social media, thankboththe collaboration tools built ito Google
Docsand the integration of audio and video chat
the Google Apps for Education suiténally, the pcoming PARCC assessment is going to
require students to be able to input their answers usingagpgaste, draginddrop, point
andclick, and other crosplatform computer skills, all of which are components of usioggle
Docs even more so than in other productivity suites, a fact which rargiduragenore schools
to useGoogleDocs to help béer prepare their students

Although there is a wealth of literature at the system level on diffusion and adoption of
innovation, there is almost no literature that examines these concepts from the individual level.
Earlier research focused on how to ingionalize innovation (e.g., Miles, 1983) with authority
decisions (Hord, et al., 19871 the past, innovations required investment in phygiqalpment

andfocus on a particular innovatiatueto limited financial resource®ecisions about resource
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investment and institutional focugere, essentially, the sole purview of s@ministratorof the
institution.

However, this moel needs careful consideration, as it would seem there is a shift
occurring in how and at what levatloption decisionare being madé&Vhile technologyboth
hardware and softwares being purchased at an ewecreasing rate hie physicalresources
neecdto implementechnologyinnovations havéargelyalready been purchased and are
available to botltlassroom teachers and studeiffitaining relies less on institutional
representative experts who are only available at certain times and in certain locations, and
insteads frequently availablenlineto individualswho arelearning about readitgvailable
options andnaking choices to adopt technologydharing knowledge asynchronousig
websites and streaming videeghout concern for geographyhus, the decision to adopt
technologyin schoolshas come tinclude a mixof institutional and individual adoptions, which
isunusual in educatiorisoogle Docs is a way to examine the spread of an innovation that can be
adopted eitheon an institutional levelpn anindividual level, or through some combination of
both Therefore, this studipcusedon the decisiomethods, innovatdypes and persondkevel
factors that impact the diffusion and implementation of GoDgles.

Google Docs was chosen as theufs for this study because it sva good stanah for
current ad future technologieg.he cloudbased Googl®ocssoftwaresimplifies content
creation, collaboration, and communication into a single package. ltfe¢lds a di t i onal 0 a
Amoder no ¢lamertsihe treatipy elements are heavily based on word psowg
spreadsheet, slide show, and drawing software with which most adult users, and many student
users, ar@alreadyfamiliar. The collaboration and communication features, which allow

asynchronous, ageographic (unbounded by locational or geographisahaus), and
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instantaneous sharing of information and idéalses elements froimoth modernsocial
networking software (the incorporation of immediate feedback via instaesage/text message
style chat and live editing and commenting) and ni@@itional email and distribution software
(the asynchronous, ageographic abilities of the editegsion historyand commenting
features). Additionally, Dochulfills many of the criteria for an innovation that will quickly

diffuse and be adopted, astlined in a variety of literature.

Significance of the Study

Technology evolves extremely quickly, and, whdemal social structures do not vary
greatly, technology allows new types of interactions between and among social structures; thus,
many of the available sources of information on the diffusion of technotogy bedatedand
may not present a cleanderstanding of modern technology diffusion within schools. This study
examin& whether the literature accurately reflects the current state afsaffa

Additionally, there has not been a study to date that has focused on the diffusion of a
specific innovation (here, Google Docs) within middle schools and persmtatsassociated
with users whadopt the innovatiofor professional useAs auch, this study providsinsight
into the factors which lead to the diffusion and adoption of a technological innovation.
Knowledgethatcanlead to greater integration and smoother adogifdechnology in schools
valuable to both researchers and administrators.

Finally, this study helpidentify patterns of Google Docs use that emerge. ddnéelp
in the planning of futuréechnologicainnovation deployments, as it heligentify typologies

and levels of us of Google Docghat could apply t@imilar innovations
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Research Questions

The objective of this quantitative studss to examine the implementation of Google

Docs in MonmouttCounty New Jerseymiddle school$o determine what personal factors

influence the diffusiomndadoption of this technologypr professional userhe questions

guiding this studyvere as follows:

0

(@]

[@]3

How doeghe level of innovativeness of teachesers affect th&requency and

complexity d professionalise of Google Docs? Research suggtstat more innovative
users will have higher degreesprbfessionalmplementation of Google Docs.

How does the innovation decisiamethodof users affect thequency and complexity

of professionalise @ Google Docs? Research suggestet optional and collective
decision types will result in a higher degdegrofessionaimplementation of Google
Docs.

How doteacheu s er s 6 p eprofessional kechfiologymse) and individual
occupationafactors (number of years of experience; subject area; grade levels taught;
professional technology use; and technological, pedagogical, and content knowledge)
affect the frequency and complexity of professional use of Google Doce@arRles
suggestea postive associatiometween personal and individuatcupational factors

and frequency and complexity of professional Google Docs use.

Conceptual Framework (Literature Review)

This studyfocusedon the persondevelfactors that impact the diffusion and

implementation of Google Do¢see Figure 1)as opposed to environmental factors, whiehe

covered in research by Wisnicldq14). Three main areas of the literature were investigated to
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provide the framework fathis study the process of the diffusion and adoption of an innovation;

patterns in innovation use; and personal characteristics of innovators.

Diffusion Characteristics _ Personal and
Individual-Occupational
Innovator Type — Factors
(Level of Innovativeness) Decision « Personal technology use
« Earlier adopter (innovator, Method « Professional technology
early adopter, early majority) + Optional use
« Later adopter (late majority, » Collective * Years of experience
laggard) * Authority « Subject area
« Grade(s) taught
< . TPACK
Professional Google Docs Use Environmental Factors,
* Non-Use Communication Channels,
« Personal Productivity Decisioh Method, Method of
+ Basic Interactions Learning
* Advanced Interactions (Wisnicki)

Figure 1: Hypothesized interaction of independent and dependent variables
Diffusion & Adoption

Diffusion. The process of adopting an innovation has been studied from many
perspectivesnd & the heart of lathis work is the theory of diffusion of innovation. Pioneered
by Ryan and Gross (1943), examined in detail by Rogers (1962, 199),&@Dverified by
subsequent researdBegrger, 2010; Collins, 200@Gunn and Panko, 1998; Liao, 20Q@ynch,
2002;Mintrom, 1997;Nichols, 2008 Salmon, 2005Zhao & Borman, 2004, etc.), the theoretical
underpinnings of the diffusion of an innovation atf# to explain how a new idea (an
innovatior) is conveyed vi@ommunication channefsom the originator (thénnovaton through
a population; the members of the populatiomtheake decisiont eitheradoptor rejectthe
innovation.

Adoptiondecisions are divided into three distinct typesithority decisionsre those
made by a higlianking member of a hierarchy, with which lower level members of the

hierarchy are required to comphpllaborative decisionare those reached by mutual agneat
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among members of an organization; aptional decisionsre those made by an individual,
independent of consideration of the decisions of others. The central tenet of diffusion theory is
that in organizations, authority decisions lead to the faatigition of an innovatiorHord, et
al., 1987 Rogers, 2003). Howevespme researctuggest that the adoption of innovations in
educational institutions is more likely when changeolaborative rather than authoritgiriven
(Hall, Wallace, & Dosset,473; Nichols, 2008; Salmon, 2009hanks to the massive changes
in communication and information technologies now widslgilable to teachers, it seemed
plausible that optional decisions are driving the adoption of the Google Docs innovation in
schools.
The diffusion literaturesuggests thahere ardwo sets of factors which heavily influence
the adoption of an innovatioenvironmentglor systemdpased, angersona) or those that
originate with the individualAlthough an understanding of thdluence of factors at both levels
is important, a complete examination of the interaction between system factors and personal
factors is beyond the scope of this study; therefore, the &tadsedonthe personal factors and
leaves specific considerations t¢fie environmental factors to other researchers (Wisr2€ii4).
Adoption. Rogers (2003) posits that adoption conforms to-sh&ped curve over time
(see Figur@). To the left are the creators of the innovation; as one moves to the right, the
number ofadopters increases. Rogers breaks the adopters into several distinct categories
The first 50% of adopters (fnearlier adopte
(13.5%), and the early majority (34%helatet he se
majority (34%) and laggards (16%). Thus, one might consider the level of innovativeness of a
user of an innovation as a personal characteristic, as all of these adoption decisions rely on the

choices of users at an individual level.
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Figure 2: S-shaped diffusion curve (Rogers, 2003)

Additionally, "The percentage of teachers that reported that the following activities
prepared them (to a moderate or major extent) to make effective use of educational technology
for instructon are 61 percent for professional development activities, 61 percent for training
providedby school staff responsible ftechnology support and/or integration, and 78 percent
for independent learning.(NCES, 2016ll). That is, teachers reported tlla¢ best way to
prepare to use technology is via independent learning, which involves optional dedikisns
suggestshatboth optional adoption decisions and informal communication channels are an
important factor in the adoption of educational techggl(See Wisnicki 2014 for further
discussion of the impact of communication channels on Google Docs use)

Thus, theelements of institutional chang#entified byformerresearch{e.g.,Fullan,
1993;Fullan & Stiegelbauer, 1991; Hargreaves & Fullan,2@c.) may be less relevant t@th

studyof the diffusion of technology within an educational institutiban a consideration of how
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those el ements map to individual usersod6 adopt
ConcernsBasedAdoption Model (CBAM).

Concernsbased adoption model (CBAN. Whereas diffusion theory was a general
concept whose precepts had been applied to education, the CBAM was specifically designed to
consider the adoption of innovations by schools. In 1973, Hall, Wallace, and bstedthat
the adoption of any innovain could be directly linked to two central concepts: the Stages of
Concern (SoC) and the Levels of Use (LoU) of the new users. The Bo€toeghe mental state
of the adopter as the adopter considers whether or how to use the inn@stanh, its
completely internalThe LoU relatdo the types of interactiabetweerthe adopteandthe
innovation,which isanexternal relationshiprhe basic argumerf the CBAMwas that users
anearlierstageof adoptionof an innovatiorwould feelgreateramounts otoncernbased on
theirlack offamiliarity with the innovationin turn, thiswould be refleatd in the quantity and
quality of engagement witthe innovatior(the LoU) Thus, the CBAMmplies a direct, causal
relationship between the individuand adoption of the innovatiogreater mentatomfort leads
to greater useBecause the individuals in question are teaclleesCBAM suppossthere is a
further relationship between adoption by a school and adoption by teachers at that school. This
early CBAM work was built on the work of Fuller (1969), and has been reviewed extensively
(Anderson, 1997Cheung & Yip, 2004; Christou, Eliophotédenon, & Phillippou, 2004Hall,

1979; Hall & George, 20004all & Loucks, 1978Hord & Hall, 1986;Schotsberge&

Crawford, 1996gtc.), until it has become part of the bedrock of innovation literature.

Below i s a compar i son fthefSoGaad Lbi@gee T4db2 0)d €s9encd, e f i n i
the LoU reflect the operationalization of the S@@is studywishes tdocus attention on the

importance of the LoU ithediffusion and adoption of an innovatitay examining the patterns
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of use of Google Docamong middle school teachesers in alignment with suggestions by

Straub (2009) that the Lotbncept often overlooked in diffusion and implementatresearch

deserve greater consideration as an integral part of the stuttyedgmplementation of an

innovation

Tablel

Comparison of the CBAM Stages of Concern to Levels of Use

Stage/ [Stage of Concer Definition Level of Use Definition
Level (SoC) (LoV)
0/0 Unconcerned | Little concern about or consideration of the Nonuse [No action is being taken with respect to the
innovationis indicated innovation
1/1 Informational | A general awareness of the innovation and | Orientation |The person is seeking out information about tl
interest in learning more detail about it is innovation, but is not diwely engaged in using
indicated. The person seems unworried abd the innovation
himself/herself in relatioto the innovation.
She/he is interested in substantive aspects
the innovation, such as general characterist]
effects, and requirement for use, in a selfleg
manner
N/A I Preparation [The person is preparing to use the innovation
the first time
2/ Personal Individual is uncertain about the demands of Mechanical |The user is using the innovation in a poorly
the innovation, his/her inadequacy to meet coordinated mamer and is making usariented
those demands, and his/her role with this changes
innovation. This indicates analysis of his/he|
role in relation to the reward structure of the
organization, decision makingnd
consideration of potential conflicts with
existing structures or personal commitment,
Financial or status implication of the progra
for self and colleagues may also be reflecte|
3/IV-A| Management | Attention is focused on the processes and Routine  [The user is making few or no changes and ha
tasks of using the innovation and the best u established a pattern of use
of information and resources. Issues related
efficiency, organizing, managing, schedulin
and timedemands are utmost.
4/1V-B| Consequence| Attention focuses on impact of the innovatiq0 Refinement [The user is making eimges to increase outcom
on students in his/her immediate sphere of
influence.
5/V Collaboration | The focus is on coordination and cooperatiq Integration [The user is making deliberate efforts to coordi
with other regarding the use of the innovatiqg ith other in using the innovation
6/VI Refocusing | The focus is on the exploration of more Renewal [The user is seeking more effective alternative

universal benefits from the innovation,
including the possibility of major changes o
replacement with a more powerful alternatiy
Individual has definite ideas about alternati
to the proposed or existj form of the
innovation.

the established use of the innovation
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The correlations in the CBAM paradigm between the SoC and the LoU suggests that,
when considering how an innovation has already diffused through an organization, an inventory
of the SoC may not be relevant; how users feel about an innovation that iy aireédct
would seem to reveal less about how the innovation is diffusing that an actual poll of how
intricate the adoptersd uses are. I n fact, th
some research (Bitafriedlander et al., 2004; dktou et al., 2004; Straub, 2009). Vaughan
(2002) suggests that monitoring LoU would be a better measure of implementation than
consideration of SoC, as some past studies have sugglséeefore, this study did not attempt
to capture the SoC of usersthar, it focused on the patterns and typologies of use as a reflection
of the implementation of the innovaticet r aub (2009) concluded that
macroperspective on the spread of an innovat.i
microperspective on change, focusing not on the whole but rather on the pieces that make up the
wh ol e 0 Yeftlte ZBAM.is intended as a method of considering organizational adoption as
an authority decision facilitated by a change agent (Hall, Wallace, & Dossett, 1973; Hord, et all,
1987; Straub, 2009)t does notonsider theole of the individualn the adption of an
innovation within an organizatioithis study consideddwhether thechanges irthe educational
landscape over the past four decades, which incorporate chamgasnmnication systems,
educationabrganizational philosophies, and technologiese impacted adoption decisions
shifting these decisions from strictythority(as posited byhe CBAMand other theoriggo
allow for a greater role fooptional adoption decision$his seemeglausible especially for a
technologicallyfocused innovation that is easily communicated via an increasingly connected

educational landscape.
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Patterns of Use & Typologies

A review of the CBAM frameworkmpliesthat the LoU observed amoiMpnmouth
County middleschool teachers bresadlown into eight basic categories, whitlap to ertain
implementations of Google Docs:

1. Nonruse (LoU 0} Teacher is not usinGoogleDocs.

2. Orientation (LoU I)- Teacher is learning about the existenc&obgleDocs.

3. Preparation (LoU II} Teacher is considering how one might @GmgleDocs.

4. Mechanical (LoU Ill)- Teacher is starting to utilize basic feature&sobgleDocs to
become familiarized with the system as a precursor to classroom implementation.

5. Routine (LoUIV-A) - Teacher is starting to utiliZzBoogleDocs as a classroom tool in a
basic fashion; use @oogleDocs 6 basi c features has become
use within the classroom is an exception to normal classroom practice at this point as
teacher considers how the use of Google Docs fits within content and pedagogy.

6. Refinement (LoU I\¥B) - Teacher regularly utilize§oogleDocs within the classroom as
part of normal instructiorgndis determining how to best refine the usésobgleDocs
to match the goals of instruction.

7. Integration (LoU V)- Teacher is looking for new ways to utili@ogleDocs;teachelis
taking advantage of the collaborative features both to communicate with colleagues and
to encourag students to communicate and collaborate with each other.

8. Renewal (LoU VI)- Having explored all the options available BaogleDocs, teacher
is considering whether Docs is the best tool to help increase student outcomes.
Innovation configuration mapping. Theseimplementation predictions were confirmed

whenDocs usersvere asked to creaéainnovationconfiguration mapAn innovation
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configuration magICM) is another theoretical construct of the CBAM framewdiris a chart
thatlays out the theoreticairogression fronfileastuse of an innovatiato fibest practices with

an innovation. An ICM of GoogleDocs use was created using the guidelines provided by Hall
and George (2000). The ICM was created by assembling a gr@gmogk Docsusingteachers
from several districts, each of whasalfidentified as being toward the upper LoU @oogle

Docs These teachers were askedontribute examples @oogleDocs use, theto place those
examples on a scale from mastolved use to leastivolved use. The resulting table was then
reviewed, discussed, and revised until all members of the group felt it was an accurate
representation of the expected patternGabgleDocs uséased on their personal experiences

and observationsee Table 2)The model considers not only the functional uses, but also who,

besides the user, mi ght b &ooglebece.l ved i n each i
The arrangement of the usgenerated ICM is prechted on the idea that each column

assumes mastery of most or all of the skills listed in the columns located to the right. That is, the

A column, which represents the practices of a eyl user of Docs, is assumed to incorporate

mostor alloftheskl | s and wuses identified in columns B

and skills are predicated on the understanding and/or mastery of those skills and uses listed in

columns C through G. Thus, column G represent
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Google Docs Implementation Configuration Map

A B. C. D. E. F. G.
(Best Practices (Least Use)
Teacher and | Teacher and | Teacher and | Teacher and | Teacher and | Individual: Teacher and
Student: Student: Student: Student: Student: Other:
Teacher
Teacher uses| Students Teacher Teacher Teacher chooses to us| Teacher views
auto-grading | utilize participates in| collects introduces productivity | afile or
forms to collaborative | dialogue with | assignments | students t&. | softwarein G. | document
assess features of5. | students abou| via G. Docs. | Docs, allows | Docs. shared by
students and | Docs to work | class work via students to someone else
auto-email on projects. | G.Docs. Teacher use it for via G. Docs
student shares class | schootrelated (AFor c{
responses Teachers can| Students are | notes, other | work. interaction
assess or encouraged tq files with with G. Docs)
Students survey share work students Individual:
utilize teacher| students usind with each
providedG. G. Form otherto get | Teacher and | Teacher uses
Form to and provide | Teacher: G. Docs to
reflect and Teacher and | peer feedback access files
selfassess on| Teacher: Teacher from various
work done at Teacher shares notes, | locations
the end ofa | Teachers gathes other files
project. utilize information with
collaborative | from students| colleagues
Teacher and | features ofs. | via G. Forms
Admin: Docswith Teacher and
colleagues in | Teacher and | Admin:
Policy, other schools | Teacher:
procedures, | and/or Department
and/or districts to Teachers meeting
curriculum create utilize collab | notes, memos
developed in | resources features of5. | shared
conjunction Docs with
with other building
schools and/o colleagues to
districts share

resources

Teacher and
Admin:

Teachers
utilize collab
features ofG.
Docs with
building
colleagues to
review and
amend
curriculum
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Although the innovation configuration map for Google Docs was created without any
discussion of educational, psychological, or organizational theory, the patterns of Docs uses
identified in the ICM roughly align with the Levels of Use (LoU) of the impletagon of an
innovation, asdentifiedby George, Hall, & Stiegelbauer (2006) and Hall & Hord (2011), which,
in turn, reflects the predicted stages of concern of new users of an inndgagohable 3)

Table3
Docs ICM Patterns dfJlse Correspondence to CBAM Levels of Use

ICM Patterns of Use Corresponding Lol
Section
A  |Altering the functions of Docs via pn&ritten or custom software scripts; VI (Renewal)

Encouraging students to setir peerassess shared work; Collaborating across
districts @ schools to create consensus guidance (policy, procedure, curricull

B Projectbased learning requiring online collaboration between students V (Integration)
C [Collaboration within school; student polling/assessment via Forms IV-B (Refinement)
D Dissemination and sharing of information within school IV-A (Routine)
E [Personal use as file storage/transfer Il (Mechanical Use]
F  |Personal use as productivity tool Il (Preparation)

[1l (Mechanical Use]
G [fForcedod i nt ewhancviewirm a filenahothér udercsicased | (Orientation)

Il (Preparation)
[II (Mechanical Use]

Typologies of GogleDocs useFurther consideration of the ICM leads to the
identification of three main patterns in the uses of Google Doesldition to Mn-use (LoU 0)
1 Personal Productivity Utilizing Docs as a storage tool (F, G). Usersate
and/or curate a collection of materials for themselves. This type of use requires no

interaction between users and is essentiadiyrgole substitution of compute
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technology for physical artifacuch as photocopies and word processors, or
paper and pencils.

1 Basic Interactions- Utilizing Docs to increase productivity (C, D, E). Users are
starting to interact with a collection of materials and other local uEkistype
of use begins to take advantage of computing technology by encouraging
interaction between users, but does not require it, and tends to foaosvities
that could be reproduceelatively easilywith a combination obther
technologiessuchas pencils and papeiith phone or emaijlwith minimal change
in the speed or structure of the communication.

1 Advanced Interactions Utilizing Docs to transcend physical and chronological
bounds (A, B). Users are moving beyond the confines generallysedduy the
structure and style of the school system. This type of use requires interaction
between users in order to extend learning beyond the bounds of the classroom,
furthering user@understanding and education. Tdualities ofthese interactions
are not easilyreproducible with other technologieas these interactions combine
aspets of a variety of technologies.

It is important to realize that the typologies of Google Docs use are cumulative; the skills
needed to achieve a higher level of tesguire users to understand the skills of the previous level
of use. That is, in order for a Google Docs user to be able to reach the Basic Interactions type of
use, she must have the ability to complete tasks at the Personal Productivity level; simdarly,
tasks at the Advanced Interactions level are more difficult than those of the Personal Productivity
level and require a greater knowledge of and comfort with the features and uses of Google Docs

This is consistent with the cumulative qualities oftbibte SoC and the LoU of the CBAM
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model; one must achieve a certain degree of comfort and/or skill at the lower level before one is
able to achieve the next level.
This tripartite division of patterns of use f8oogleDocs seems to mirror the tripartite
divisions of the SoC as identified by Vaughan (2083glf-concerns (SoC 0, 1, 2are concerns
wherein the user is most concerned with figuring outthedrv at i onés | mpmskct s on
concernd (SoC 3)are concernwherein the user attempts to determine how to utilize the
innovaton within her own practicéimpactconcerrs ( SoC 4, 5 ,wheBe)nthar e conc
user considers hotte innovation impacts otherBhese patterns of Google Docs ugzre
utilized to exanine the level of professional use of Google Docs by Monmouth Couidtyle

school teachers

TeacherUser Characteristics

While much of thecurrent work on diffusion research focuses on environmental factors
and barriers to implementation, it is impoit#mat researchers also focus on the personal
characteristics of innovation adopters. In fact, personal characteristics may be an essential
component of understanding the diffusion of technology within schtiotsbelief is reflected in
the CBAMS ®cus onthe perceptions of the individual adopteis the SoCRepeatedly in the
literature, the importance of user perception of the innovaiooted(Berger, 2010; Goolsbee
& Klenow, 2002; Hall 2010Liao, 2005;Nash & Hopper, 2012; Nichols, 2008traub, 2009;
Tabata & Johnsrud, 2008aughan, 200R It would seem thaindividual adopterare one of the
most importantleterminarg of successfuinnovationadoption andliffusion. This suggestshat
userso6 personal c¢ har at@determinesfthereis@lasidnshipbetdeerb e e x a

particular individuallevel characteristics and increased adoption of the innovation. One aspect of



PERSONALLEVEL FACTORS AND GOOGLE DOCS USE IN MONMOUTEBOUNTY 22
MIDDLE SCHOOLS

the literature that focuses on personal characteristics of technology users in schools is the
TPACK model.

Technological, pedagogical, and content knowlge (TPACK). Technological,
Pedagogical, and Content Knowledge (TPACK) is a theordtmalework created by Mishra
and Koehler (2003) as a way to conceptualize the complex interplay thatoetigeen teachsro6
knowledge about three fundamental elements of modern education. This framework grew out of
the work of Shulmar(1986, 1987), whargued that any understanding of the teaching process
must first start with the recognition that the activity of succesefdhing requires practitioners
to have strong mastery of two unigiiglds. First, teachers need subject area content knowledge
(CK) i ateacher must understand the topic to be addressed in the classroom. Second, teachers
need pedagogical knowledge (PEh understanding of how to teach. Shulman (1986) posited
that it was possible for teachers to h&wewledgein onearea or the other without necessarily
having proficiency inboth He went on to suggetiat a successful teacher need not only have
CK and PK, but must be able to integrate those two areas of knowledge together to create a third
construct, Pedagogical Content Knowledge (P@&().for a teacher to be successful in the
classroom, she must nonly understand the content to be taught, and the process of teaching,
butalsohow the content affects the process of teaching, and how to best dplegficcontent
to a group of students

Mishra and Koehler (2006) found value in this constructyéalized that it did not
account for a major component of modern educateshnology. Therefore, they conducted
design experiments with other researchers (Ferdig, Mishra, & Zhao, RO664ter & Mishra
2005; Koehler, Mishra, Hershey, & Peruski, 2004gHKler, Mishra, Yahya, & Yadva, 2004;

Mishra, Zhao, & Tan, 199%yas & Mishra, 2002) which led them to conclude that it was
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necessary to extend the concept from PCK to TPCK (later TPACK). Under this model, the
successful teacher requires knowledge of mbt content and pedagogy, but also technalogy
Further, the successful teacher must be able to reconcile the effects of one area upon another
(how certain types of technology limit or expand the content; how the use of certain technology
impacts the applation of particular pedagogical practices; how to best implement certain
content within the classroomAdditionally, the successful teacher must be abtobine
knowledge of all three areadechnology, pedagogy, and content argdo a unifiedclassroom

practice(see Figure).

Technological
Pedagogical Content
Knowledge
(TPACK)

Technological
Knowiledge

Content
Knowledge
(CK)

Technological
Pedagogical
Knowledge
(TPK)

Technological
Content

Knowledge

(TCK)

Pedagogical
Knowledge
(PK)

.
FPedagogical
Content
Knowledge

Contexts

Figure 3: Technological, Pedagogical, and Content Knowledge (TPACK) concept map (AACTE,
2008)

The TPAXK framework has been uphdby research that has found that the more
teachers utilizéechnology for personal use (outside of their professional practice), the greater
the likelihood that they will utilize technology as part of their professional pra@ees(idge &
Rudell,1988;Kagima & Hausafus, 200Qjao, 2005 Ma, Anderson& Streith, 2005;Tabata &

Johnsrud 2008 In other words, teachers who utilize and are comfortable with technology in
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their personalives are more likely to be able to consider technology a vital part of everyday life,
and to be able to incorporate their experewith technology into instructional practice.
Theoretically, TPACK forms the basis for any successful teacher implementation of
technologyif teachers do not have TPACK, they &&ss able tamplement technology in an
effective manner within their respective disciplinsthis way,the TPACK framework
correlates withthe CBAMconcepp s one progresses through the
the innovation i ncr ea®erefore, basecod the 306 &hdlala o i ncr
the CBAM, as well ashe TPACK theoretical framework, one could conclude that teachers with
high levels of personal technologidamiliarity and pedagogical and content area efficacy are
more likely toeffectively implement technology such &oogleDocs.This study therefore
attempedto determine whether there isedationshipbetweerthe types and amounts of
technology used personally by teachersandthee qguency and compl exity o
professionalise ofGoogle Docs.
Personal technology useAdoption decisions are based onamsideration of the balance
between the benefits of adopting an innovation versus the costs of impleme(Ratjens,
2003) which include not only morye but also the timeequiredto learn how to use the
innovation (knowledge and training) and the time that is consumed by use of the innovation (the
efficiency of the innovationotentiatuser perception also affects the decision to adopt or reject
the innovationif the pdential users think the technology in question is important to doing their
jobs, or to improving their job performance, then they are morly likadopt the innovation
(Tabat & Johnsrud 2008)in other wordstheinvestment of time and effort (tle®s) is partially
offset by the value added to the teaehes e r 6 s Whenaneking atassroom technology

adoption decisions, teachers who are already users of similar technologiebamalce likely

«
.
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to see a low cost of implementati@nd more likely tsee the valuadd They would therefore
seem more likely to adopt, rather than reject, the innovafieis. fits with the CBAM (Hall,
Wallace, & Dossett, 1973) concepts of the Stages of Concern (SoC) and Levels of Use (LoU).

In the case of Google Docée costs are very lavirhe monetargod is nothing, as the
program is free for all usersh& knowledge and training necessary to use the functions of
GoogleDocs is very low, aSoogleDocsclosely mimics other software that is in common use
specifically, thefunctions and menus are similar to Mecrosoft Office suite of productivity
software The efficiency of the innovation is equal to or greater than that of other widety
software, and¢anexceed the efficiency of using materialstsas paper, pens, or pbobpies.
Similarly, the valueadd in job performance and student outcomes isasequivalent to that of
productivity programs already in us$eogle such as
Docs combines the valwsdds & productivity software with social networking software and
cloud storage software. Thume would predict thaducatorsvho are aware cd variety of
types of educational technologye likely toperceiveGoogleDocs as providingpigh value for
low coss, and are therefore likely to u§&nogleDocs

Pedagogical and ontent knowledge.lt is reasonable to assume some degree of content
efficacy for certified middle school teachers. Under current New Jersey state rules (NJ
Departmentof Education, 201),al | t eachers must be able to doc
Qualifiedd to teach the subj ec.tnschoolewithf or whi c
departmentalized settings, such as middle schools, this means that subject area teachers must
have compdted at least one of the following qualifiers, any one of which would require a
minimum basiccommandf the content area:

0 Pass the Praxis Il Middle Content Test eLK Content Test; or
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0 Have an undergraduate major in the content area; or
0 Have 30 credits equivalent to a major (at least 12 credits at the upper division or graduate

levels) in the content area; or

(@]

Have a graduate degree in the content area; or

Hold National Board certification in the content area.

O«

Likewise, it is reasonabl® assume some degree of pedagogical efficacy for certified
middle school teachers. Since 1998, the state has required practicing teachers to complete 100
hours of professional development every five years; all of the approved professional
development opptunities that qualify to meet this requirement are related to the improvement
of professional practice (NJ Department of Education 20@12I1). Teachers new to practice
are arriving with a foundation in pedagogical theory, and they are required i @rea
professional development plan (PDP) within the first 60 days of service within a district, in
accordance with the aforementioned professional development program outlined by the state
(NJAC 6A:9, 2011). These requirements, in addition to mandatedvalises by administrators
and supervisors, suggest thabstteachers beyond their first few years of experience have
demonstratedt least minimapedagogical and content area efficacy to a degree that would allow
them to add a consideration of poteryialseful technologies to thetontemplatiorof pure
subject matter and pedagogical concerns.

Years of experienceResearch has found a link between years of experience and
increased likelihood of technology adoptidma, 2005; PalacikCayetano et ak002 Straub,

2009; Tabata & Johnsrud, 2008his might be based in part on the fact that teachers with
greater years of experience have decreased levels of concern about their practice (Fuller, et al.,

1974) This implies that teachers with greater yearexperience are more likely to be highly
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placed on the SoC measures of the CBAM, and therefore more likely to be at a higher LoU of
innovations.

Thus, a link between years of experience and increased adoption of techmalag/
sense; a teacher withegiter years of experience might find that her longer term of service
provides a stronger command of subject area materials and pedagogy, in addition to practical
experience with classroom management and administration, allowing the teacher to foaus less o
the dayto-day running of a class and more on how to expand her prdtticis. is coupled with
personal technology use, the likelihood of a teacher haviddCKR and therefore being willing
and able to successfully implement technology within a aassyis subsequently increased
This study therefore examide e s p o n d e n gewiée toydetermirge if ihdre wa
relationship between longevity in the profession and increased @&mogfeDocs.

The findings linking greater number of years of experience to increased likelihood of
technology adoption might have a basis in earlier diffusion reseRogfers (2003) assigned the
values of compatibility (how well the innovation performs within the ernof its use) and
complexity (how difficult the innovation is to use) to the innovation; again, these values are
based on the perceptions of the potential user, and are not necessarily inherent in the innovation
itself. Therefore, tiis possible that teaeruserswith greater years of experience are more
readily able to see the compatibility of certain types of technology with their prddkewiise,
integrating that technology into practice might seem to have a lesser degree of complexity to an
experenced teacher.

To carry this idea of compatibility and complexity further, teachedifferent subject
arear different grade levelsiayhave different conceptions of compatibility and complexity;

however, these perceptions have not been exploredsasubject areas grade levels
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previously This study attempted tprovide some guidance in this area, ggdvided data orthe

adoption ratesf Google Docsacross different subject areasdmultiple grade levels

Methods
This studysoughtto provide quantitative evidence of the relationships between

implementation of Google Dodsr professional usandt e a c peesonafdctors as a way to
provide administrators with concrete concepts of how to best encourage the adoption of
technology acrasa schoo(see Figure 1 As the factors examined are personal influences on the
implementation of Google Docs, sedfported datavasused; the demographic and objective
types of data gatherederenot reliant on direcbbservation by the researcher. Tdrnymous
nature of the surveys insuldteespondents from feelings of peer pressure or conformity, and

shouldhaveprovided an accurate array of data.

Sample and Setting

Thetargetpopulation for this study asall the middle school teachers in Monmouth
County New JerseyMonmouth County was choséoth because there are schools and teachers
who have adopted Google Docs, and because it represents a wide array of demegraphics
includinggeophysical locations, ages of facilities and faculties, stutleatsity, and Google
Docs adoption decision typesnd avariety ofsocioeconomic statuseSES, as demonstrated by
district factor groupingsi{FG9 and free and reduced lunch program participation

Monmouth County contains 43 school districts wigsBhools that service students in
grades 6th, 7th and 8th grades, including one charter sdimostudent populatioof
Monmouth County is composed of various ethniciti®% White, 11.9% Hispani®,1% Black,

57% Asian9 % A Two or ,M% Havaidghd\atiwes and% Native American,
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(NJDOE 2012).Si mi | ar | vy, Monmouth Countyds school s s
demographic© FGs gi ve an approximation of-Aa distric
represents the neediest dissicind DFG J represents the wealthieBistricts in Monmouth
County are dssified by DFGs as follows: 4% A, 4% B, 14% CD, 8% DE, 14%28% GH,
20% I, 6%J (NJDOE 2004%. In addition, 16.5% of the students participate in the free lunch
program, 21.2% participate in the reduced lunch program, 2.8% are LEP (Limited English
Proficiency), and .02%f the studentare considered migrafflJDOE 2012).
Thetarget populatiomcluded all facultymembersn grades six through eight each
middle school, allowing for data collection acrgsade levelsubject area, years of experience,
technological knowledge, and implementations of Google Degardless of subject area,
gender, ge,or ethnicity Schools were selected by comparing two lists:thaglists schools
with middle school grades, provided by the Monmouth Country Superinteraahelat;second
obtained from the NJ State Department diEation web site that lists all schools in the state,
along with their official classificationdNJDOE 20121). Discrepancies were then rectified by
searching individual school websitescontacting schools via phone or entaitletermine if
schools corgined &', 7" andor 8" grade teacherds there is a wide array of school
configurationsthe superintendents dfstricts withany school confirmed to include middle
schoolgrades (grades 6, &ndbr 8) were contacted and asked to take part istineey
regardless of configuration or official designation by the stdeexample, in K8 districts,

teachers in grades®wereinvited to participate in theurvey

Instrumentation & Measures

Both this researcher and WisnicRiO14) were interesteth the same dependent variable

(professional use of Google Docs), lkachresearcheexaminedhat dependent variable from
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the perspective of different independent variglileis studyconsideredhe effects of personal
levelvariables on t@ ¢ h @rofessional usef Google Docs in middle schisp while Wisnicki
examinedhe effects of environmental variables. A survey wasreated with Wisnicki in an
effort to take best advantage of a single survey of Monmouth County middle school teachers.
Thus,only some of the questions in the survey related to the independent variables of the
research questions of this study: innovativeness, decision type, and pégehtdctoryyears
of experience, subject ar ea faiaugtechnploggs, and e ( s)
TPACK level).Other data collection methods were considersaath as archival records, case
studies, and field experimentbut were discarded in favor of surveying, as surveys are an
efficient means to gather large quantiteésimely data from a target population; thus, the survey
lends itself to the study afiffusionin-progressTo help maintain respondent confidentiality,
respondents arenot asked to provide information that would make them easily identifiable
Researchrs decided that digital distribution of the survey was the most efficient method for
collecting data; Qualtricaweb-based softwareas used to creatand distribute a link tahe
survey.This was supplemented la paper versin of the surveyor districs with low electronic
response ratgsSee Appendix For the papecopy of the surveyand Appendix Gor an
annotated version of the survey that indicates which questions mapped to which variables.)

Relationship of variables to survey guestionsinnovatveness was determined by
Question 13; respondents were asked to categorize themselves based on five desEaptions
choice corresponded to an innovator type, as identified by Rogers (R0@i8)ator, early
adopter, early majority, late majority, or Fayd (see Figurg).

Decisionmethodwas determined by Question 11; respondents were asked to identify

how theycame tahe professional decision to utilize Google Docs; the four choices available
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corresponded to the four decisioethodsdentified byRogers (2003)Non-use, Optional,

Collective, and AuthorityThis variablestraddles the realnaf personal and environmental

because optional decisions are personal choices by the emérstive decisions require both

personal decision and environmdntaeraction; andauthority decisions areutside the realm of

per sonal deci sion and are, instead, a functio
The personatlevelindependent variabldsd multiple components, each of which was

targeted by a separate question.
Years of experience was determined by Question 3, which asked respondents to indicate

how many years they had been teach@gpices ranged from zero full years through 30, with an

addi tional option of H@AMore than 30 yearso.
Subject area was determined bye3tion 4 Respondents were asked to identify one or

more subject areas they taugResponse choices included the four core subject areas (Language

Arts, Social Studies, Science, Math), as well as World Language, Physical Education/Health,

Technology, Visial and Performing Arts, and Special Educatibin er e was al so an 0

option, withawritei n area for teachers to identify what
Grade level was determined by Question 5, which asked respondents to select one or

more of tle grade level choices; 6th, 7th, and/or 8th grade.
Respondents were asked about their individual use of various technologies in Questions 6

and 7 Question 6 was composed of eight-si@ns each focused on a different, specific

technology that related tmmparabldunctions and/or features of Google Docs; respondents

were asked tmdicate via checkmarks if they used each type of technologyefsonal use

professional useor both Question 7 provided respondents with a wiit@ption to identify the
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names of specific technologiether than Google Dodke respondents used as part of their
professional practice.
TPACK level was determined by Question 8, which sadensubitems All subitems
were taken fromthBSur vey of Pr e s er vge af €eachirgawdiTechnsldyy Kn o wl e
(Schmidt, et al., 2009), which had been previously tested for reliakibigh subtem provided
a description that identified a particular type of TPACK knowledge and asked respondents to rate
how accurately each descriptiappliedtohimor her sel f on a five point
Di sagreeo to AStrongly Agreeo.
Question 14, the final question on the survey, related to the dependent vénable,
frequency and complexity of e a ¢ prafesssoBal use of Google Docshish was of interest to
both researcherés previously mentioned, the researchers determined that the four basic
typologies of Google Docs use are, in order of complexity for the userUNenPersonal
Productivity, Basic Interactions, and Advanced lat¢ions.There were 11 suitems in question
fourteen, each of which capturedla measures of professional Google Docs e type of use
(organized by thelegree of difficulty of the use), and the frequency at tigpe of use.
Questions regarding tremmplexityof use were based directly on the activities reported by
Google Docausing teachers in the ICM (see TaBJewhich resulted in the creation of three
subitemsto measure Personal Productivity, feultritems to measure Basic Interactions, and

four subitems to measure Advanced Interactions. Frequency of these uses was measured based

on a scale with five possible responseN e v e r 0 (1-2flirRea peeyeay), A Somet i me s
(onceamont) , @ Re(geelawmeek)y and d(Hailypoquent |y
Piloting the survey. TWo pi |l ot s were run to assess resp

the questions and answers and to insure the correct operation of the digital form of the survey in
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Quialtrics The researchers weavailable before, during, and after the pilots to answer
responderst Questions or concernBach of the pilot groups was specifically chosen because its
members fell outside the target population of the study

The first pilot took place on February,Z013, at the ldian Hill grade school in
Holmdel Fouteenteachers in grades three throdiyle participated in this pilgtthese grade
levelswereoutside the target populatiofhe groupncluded a mix of teachers with various
years of experience, variety ofsubject areas, andrious levels of comfort and experience with
GoogleDocs from those who had finever heaEah of ito
member of this pilot group took the survey onlin@ne oft he school s computer
Regondents were timedhe following results were observed:

1 Shortest response time: 2 minutes, 38 seconds

1 Longest response time: 11 minutes, 52 seconds

1 Average response time: 5 minutes, 30 seconds

No difficulties were witnessed or reportedfore,during or after the digital
administration of the surveyfter respondents took the surveigitally, they were provided
with paper copies of the survey and asked to reviewdlestions and respons@se more time
for any issues in wording or comprehiamsthat stood out to them or caused them any
difficulties. All respondents answered that they had no issues and easily comprehended all the
guestions andnsweroptiors.

The second pilot took place on March 6, 2013 at the Eisenhower Middle School in
Wyckoff, New JerseyThis school is not in Monmouthd@inty, ands therefore outside the
target populationNine teachers in grades six through eiggutticipated The participants had a

variety ofyears of teaching experienaibject areasand leves of useof Google DocsThe
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teachers met with researchers in the library with their laptops and took the survey on line
Respondents were timed and the following data was collected:
1 Shortest response time: 4 minutes, 59 seconds
1 Longest response time: 7 minuteS,s&conds
1 Average response time: 6 minutes, 26 seconds
After the survey was completed online, survey respondents were given a paper copy of
the survey and asked to provide the researchers witfeadipackabout questions that were
difficult to understand as well as any issues they had with the digital administration of the
survey One respondent askedtifh e g uHow did yourconte to the decision to use Google
Docsdreferred to using Google Docs pematly or professionallyResearchers add
fprofessionallp t surveyluestion to clarifyNo other difficulties were withessed by the
researchers or reported by the respondents.
During the proposal review, a committee member requested two charajestestion
#6, asking about which technologies respondents aisadegular basis for personal use, have
an additionafh p r o f e s sanswerfeltl added; @r that a text write field be added after
that question to allow respondents to write in gypes of software other than Google Docs that
respondents might use for professional use to do some or all of the functions available via
Google DocsThese modifications were made after the pilot tests and before distribution of the

survey.

Recruitment Procedures

All eligible schools were contacted via phone to confirm contact information and to get
an estimated number of faculty members across grades six through eight to provide researchers

with an approximation of the total possible teacher populatidre surveyed
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At the Monmouth Countyreb. 22, 2013uperintendentsMeeting, the county
superintendent handed out APermission to suryv
county superintendents (see Appendljx researchers followed wpith superintendents who did
not sign the permission form at that meeting by phone, email, and in person

Once superintendent permissions were obtained, researchers contacted principals within
those districts via mail to provide both an introductory overviéthe study and a minor
incentive ($5 gift card for Dunkind Donuts) i
receptivity to the forthcoming online survey, and response rates. A further incentive was outlined
in the mailingi the first 30% of respnding schools that achieved a survey response rate of 75%
or higher would receive a check for $1@danced by the researchert)is was later expanded
to includeall schoot that achieved a 75% response rate.

On May 5, 2013, after committee reviewtbé proposal and IRB approval of the survey
(See AppendidD), principals were contacted via email and provided with a link to the online
survey(See AppendiE); principals were asked to distribute this link via email to their faculty
members and to encage faculty members to respordl. teachers in grades 6, 7, and/or 8
were invited to respond to the survey, regardless of age, race, ethnicity, gender, and/or subject
area. Survey participation was voluntary, and to provide insulationriegjative repergssions
and encourage truthfulness in responsegersonal information was requested as part of the
survey to help maintain respondentsd anonymi:t

Principals in schools withesponse rates t#ss than 75% were contacted via phone,
email, and in persomultiple times and reminded of t§400incentivein an effortto encourage
the greatest possible participatidm early June, principals in schools with low response rates

were asked if they thought whether providing a paper copy of the survey to iaentyers
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would help increase response rafidsee schools felt this might be helpfBaper copies of the
surveys were printed and brought to the schddise researchers returned to collect the paper
surveys during the final days of the school yearfanehdthat only one school had distributed
the paper surveys

The last completed online response was collected on June 26, 2013; the online survey
was closed on June 28, 2013. At this point, all Monmouth County schools had completed their

regular school yars.

Responses

25 out of 43Vionmouth County superintendents provided permission to survey within
their districts(see AppendiB for copies of the signed permission forptbese 25 districts
contained 35 out of the 53 schools within Monmouth Countycanthined representatives of
all eight DFGsBetween May 5 and June 28ntschools earned the $100 reward when they met
or exceeded the 75% response.rdtben the online survey was closed ohgre were 987 total
responses to the survéw65electronic 22 papei out of a population of approximately 1790,
an estimate based on faculty numbers provided by principals and secretaries during the
researchersoé6 confirmation of contact informat
The Qualtrics data was imported into an Excel spreadsheetsahdesponse was
numbered; the responses from the paper surveys were added to the spreadsineabered
The results were then sorted and analyzed for consistency and compléeradisiEs counts a
Aresponsed as any t i melinktothensurepy i theo diffanentidtesr f o | |
bet ween #Af i niteobeamiare the eesppnaentclecled through all of the questions
and Aunf i ni sthosedwhere thee seppondentedi not click through all of the

guestions
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Based on datkom Quatrics, the average time forfamishedresponse was approximately
31 minutes this would seem to include respondents who began the survey, then stepped away for
a while before continuing and completing their resparseshere ar82 response tiras of over
an hour, includindour between 3 and 5lhours, andneover 118hours If one ignores
response timegf less than a minute and more tleamhour, the averagesponse timéor 793
completed respons@gmsapproximately iminutes which was inihe with the average response
times seen during the survey pilot

Data ExclusionThe purpose of this study was to determine what, if any, relationship
exists between persoravel characteristicef teachers and tifeequency and complexity of
professioml use of Google Doc&eview of the data revealed responses that were not usable for
this purposeBased on researcher review, responses were excluded for the following reasons:

1 6 clicked the link to the survey but did not answer any questions.

1 2disagreed with conditions of survey and were exited from the survey before they
could provide any responses.

1 134 agreed to conditions of survey but did not complete survey by clicking
through all of the questions.

1 5 paper copies had suspicious similarite@sesults gathered via Qualtrics
suggesting respondents had completed both the paper and the online survey; the
Aoverl appi ng owen tepefore excledlsdp o n s e s

1 2 paper copies made multiple answer selections for saigleee question items
makinganalysis impossiblegnd were therefore excluded.

1 1response from a district that was not approved by the superintendent

1 34 responses were missing dateafgof experience) becausiee questionon the

online survey was mistakenhpt set to require a rgsnse.
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1 2 paper responses indicated that they did not use Google Docs professionally,
which means they should not have answered any more questions; but they
indicated choicesol Question 14 anyway

In total, 186 responsewvere excluded for the abowtatedreasons

The combination of online and paper survpgsduced a pool of 8completed, non
overlapping responses; this represents approximately 44.8% of the surveyed papithation
final data pool was made up of three mauilbgroupsthat affected respses andlataanalysis
respondents who had not heard of Google d28), respondents who chose not to use Google

Docs professionall{267), and respondents who chose to use Google Docs professi@ia)ly

Regression Methods

A variety of statistical methods were examined to determmappropriatenethod to
analyze the data and determameswes to the research questiarsince the study design
gathered quantitative data thatluded one dependent variable and multiple independent
variablesa | | of which were eit he codedfomaralysisegaeksiom r
analysis was chosdileinbaum, et. al., 1998; Kutner, et. al., 208%rtler and Vannatt&2013
Swee & GraceMartin, 2003. Three sets of regressions were run utilizing the data collected
from the survey

Logistical regressionA significant portion okurveyrespondents indicated naise of
Google Docsthereforeaset of regressions was rtommdetemine if there were increased
probabilities of use or nease of Google Docs based on the persteadl demographic
information gathered by the survégpecifically, years of teaching experience, subject area
taught, number of grade levels taught, nundfaypes of technology used personally, number of

types of technology used professionally, and TPACK sdargistical regression was performed

o
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to see if any of the collectadriablesseemed to be a significant factomredictinguse versus
nontuse of @ogle DocsLogistical regression was used for this portion of the analysis because
the dependent variable was binarge or noruse of Google Doc@Vertler & Vennatta, 2013;
Sweet & GraceMartin, 2002;Kleinbaum, et. al., 1998This regression utilizedll of the
completed responses to the survey, which resulted in a data pool with N=801.
Multiple regressionThis study focused on the factors that affectftbquency and
complexity ofprofessional use of Google Doddultiple regressioranalysis was used to analyze
the data provided by respondents who indicated that they had used Google Docs professionally;
any valid responses in which respondents indicated a professional use of Google Docs and a
Google Docs Usage Score (GDUS) greatantherowvere included, resulting in an N=412.
Linearregression washosen as an appropriate analysis technigeoausehere are multiple
independent variables being examined, and the dependent va@&lls, can take on many
different valuegKleinbaum,et. al., 1998; Kutner, et. al., 2005; Mertler and Vannatta, 2013;
Sweet & GraceéMartin, 2003. Stepwise multiple regression was a good choice for this analysis
because this study is exploratory in nature, featuring multiple prediesokéertler and Venatta
(2013) point out, a stepwise method of regres
[ independent variabl es] make meaningful contr
The dependent variabie these regressiongas theGoogle Docs Usag8core (GDUS),
which measures tHeequency and complexity @oogle Docsisageby teachers within their
professional capacifyand thepersonalevel factors served as the independent variables
A final set of stepwise regressionasvun that took the grsonallevel independent
variablesthat reached the level of significance frtms study and combined them with the

environmental factors identified by Wisnicldq14) as significantly correlated witthe GDUSto
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determine what factors, if any, were esjpdly significant from across these studi@s both
researchers had independemtiyived at a sample that utilized the same respondents and a
sample size of N=®, and both researchesslected stepwise regression for their individual

analysesthis mehod was also used on the combined model.

Google Docs Usage Score (GDUS)

Before regression analysis of the data pool could begin, researchezd toeg@etermine
how to interpret the survey results regarding the dependent vaiiaideequired further
consideration of the current data pool.

The purpose of this study was to determine which perdeweal factors, if any, are
associateavith an increased frequency and complexity of use by teachers using Google Docs
professionallyQuestion 14 of the survey was designed to gather information about the
frequency and complexity of r esFhedquestonwas 6 pr of
divided into 11 sulitems, each focused on a different aspect of Google Docs use, arranged in
order of complexity from leastomplex to mostomplex.To determine which components of
Questions 14 were relevant fiarther studyfactor analysis was run on all valid respes that
answered Question 1As previously noted, there were several-gutps within the main
response set who -weeesi d=enGhebegdsmnsé&aeverdngto n
useful in determining which components of Question 14 were valid, as they did not answer any
of the items on Question 1%his resulted in a data pbfor factor analysisvith an N=412

Factor analysis revealed that each-gain of Question 14 wasecessary for
consideration within the statistical analysiall componentsoaded high (greater than .5gés

Table4).
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Table4
Question 14 Factor AnalysisComponent Matrik

Component 1

Q147 BasicInt. 3 790
Q147 BasicInt. 1 A72
Q147 BasicInt. 4 .740
Q147 Pers.Prod.3 732
Q141 Basic Int. 2 730
Q1471 Adv. Int. 2 .728
Q1471 Adv. Int. 1 .690
Q147 PersProd. 2 .676
Q147 Adv. Int. 3 .673
Q147 Adv.Int.4 .659
Q147 PersProd. 1 .636

Extraction Method: Principal Component Analysis.
a. 2 components extracted.

Because all11subt ems were found to be i mportant
of professional Google Docs use, researchers ateasamplified method of incorporating the
data from all subtems on Question 14 into a single, continuous measure of professional Google
Docs usage.

Based on the response choices available in Questiaorsehrchers determined that the
best way to analyze the datas to create a singeore that accounted for both frequency of use
andcomplexityof use As previously mentioned, it is important to understand that the typologies
of Google Docs use are culative; the skills needed to achieve a higher level of use require
users to understand the skills of the previous level of use. That is, in order for a Google Docs
user to be able to reach the Basic Interactions type of use, she must have the abihfylé¢teco
tasks at the Personal Productivity level; similarly, the tasks at the Advanced Interactions level are

more difficult than those of the Personal Productivity level, and require a greater knowledge of
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and comfort with the features and uses of GooglesDI'he Google Docs Usage Score (GDUS)
was determined via the following method:

a. Each frequency response was assigned a va
AFrequentl yo = 4.

b. The subquestions foeach type of use were separated; there Weeesubitemsfor
Personal Productivitfl4a, 14b, 14¢)andfour subitemseach for Basic Interdions
(14d, 14e, 14f, 14@nd Advanced Interactiori$4h, 14i, 14}, 14k)

c. To account for the different number of questions regarding tyaology, the
frequency scorefor each type of use were averaged to createrdoined frequeney
typology score out of four.

d. To account for the cumulative nature of the typologies of Google Docs, the
researchers weighted the averaged typology sedtessonal Productivity scores
weremultiplied by 1; Basic Interactions scores were multiplied by 2; and Advanced
Interaction scores were multiplied byThis was done to create a numerical score
that more accurately reflects the degree of difficulty of each type of use; for example,
althaugh a respondent might be utilizing fewer features of Google Docs less
frequently, if those uses are at the Advanced Interaction level, that respondent needed
to invest a greater amount of time, energy, and thought into that use than did another
respondenivho is utilizing more features more frequently at the Personal
Productivity level.

e. Each r e sweighted scoréwére summed to create a Google Docs Usage

Score (GDUS) out of 24 points.
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Thus, the equation for determiniagg e s p on d e nt 6Google Daxrs usagessicooen a |
is as follows:
GDUS = (Aveage Personal Productivity scorely + (Average Basic Interactions score
X 2) + (Average Advanced Interactions score x 3)
This score mat hematically quanti facressbotteach r es
their typology and frequency of uskigher GDUS suggests both greater frequency of use and

more advanced typologies of uségure4 provides an example of how GDUS was calculated.

Re;p' 14a|14b|14c :\'f:l 14d|14e|14f|14g :\;;_ B"'x’;"g' 14h |14i | 14j |18k :Lv;'_ A"'Xg“’g' GDUS
792 |2 |o|ofos7lo|o|o[o]o]| o |[o|o|lo|o]o]| o |oe7
3a1 |21 |2fwe7[2]a]2]2]12s] 25 [ofoflofo| o] o [a17
12 [3]2]2 2333|221 ]a7s]| 35 (o222 1] 3 [ss&s
s71 | 332267332225 5 [z2[2]2|2|15] a5 [1217
137 |4 | a|alaco|3|a|a|als7s| 75 |3 |o]|a|o0|175] 525 [1675
670 | 4 | a |4 |aco|a|alal2]35] 7 [2]alal2]3]| 9 [2000
Figure 4: GDUS Calculations (Sample

Data Analysis
As previously mentionedhis survey produced 801 completed and valid responses and
there were three masub-groups within the completed response pdolcGoogl e Docs wuser
(those who use Google Docs as part of their p
Googl e Docso, and user s whbhesk tesponsen Were examinaed d o f

in a variety of ways.

Descriptive Statistics

An examination of the percentages of district factor groupings acrow desub
groups reveals that, compared to the total da
al | of the groupsdé percent dgHoweverfordowarsticat i vel y

economic status districts,he percentages with responsres of 0
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two tofivet i mes as | arge as the percentages for thc
subgroup; this might suggest that tearhim lowerSES districts are not as aware of

educationally usefully technologies like Google Docs

Table5
DFG - Percentage by Respondent Group
State of All Google  Chose notto Haven't heard

New Monmouth Responses Docs users use G.D. of G.D.
DFG Jersey* County* (N=801) (N=412) (N=267) (N=122)
A 7.10% 4.08% 9.4% 4.3 11.2%% 22.9%%
B 12.20% 4.08% 2.620 3.40% 2.620 0%
CD 12.20% 14.2% 8.36% 6.31% 9.7%% 12.3%
DE 15.12%6 8.168% 8.4%% 4.8%% 13.1%% 10.66%
FG 16.22% 14.2% 13.98% 8.50% 19.48% 20.4%%
GH 13.8%% 28.5®% 31.5%% 35.926 25.8%% 29.5%%
I 18.76% 20.4%%6 23.60% 33.98% 16.8%% 3.28%
J 4.5%% 6.126 1.87%6 2.6™0 1.12%% 0.820

*NJDOE (2004)

Further review of the sufgroups data reveals that, while the averagehingexperience
of survey respondents was 13y@&hrs among Google Docs users, the average was slightly
lowerthan that of the full group (13.59 yegrajnong those who chose not to use Google Docs,
the average years of experience was slightly hitirer thefull group averag€14.17 years)and
among those who havendét heard of Google Docs,
(14.61 years) (see Talg. While there is not a major difference in these averages, the observed
variation may suggeshe predictedcurvilinear relationship betwedhe frequency and
complexityofGoogl e Docs use and t.eachersd years of
It should also be noted that respondents were limited in their selection of years of
experiencét he choices teppbdnoB0dayedaMe of experie

group had more responses (61) than any other
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AHavendt heardo groups had marginally higher

respondentiad more options to choose from when answering the question, then there would be

a more pronounced difference in the average years of experience for the tugersrkgroups.

Table6
Individual Factors - Averages by Respondéatoup
All Google Chose not Haven't heard
responses  Docsusers touse G.D. of G.D.
(N=801) (N=412) (N=267) (N=122)
Years of teaching experienc 13.94 13.59 14.17 14.61
(out of 31)
Number of grade levels
taught(out of 3) 1.76 1.87 1.66 1.61
Types of technology used
(Personal{out of 8) 5.59 5.83 5.49 4.98
Types of technology used
(Professionaljout of 8) 3.78 4.17 343 3.25
TPACK scoreg(out of 35) 27.67 28.29 27.61 25.74

Table6 also shows that Google Docs users tended to teach more grade levels than

teachers in the other sgioups; this might suggest that Google Docs is seen as a good tool for

teachers to help keep organized and provide an efficient work flow within therodass

Additionally, Google Docs users on average use a greater number of different types of

technology, both personally and professionally, than respondents in the otigeosod an

outcome implied by a review of literature on diffusion of innovatiéisally, Google Docs

users exhibit a slightly higher than average TPACK score than the othgraus, as

predicted; this suggests that teachers who use Google Docs professionally feel more comfortable

integrating technology into their practice

Acrossthe three sulgroups, the percentage of teachers responding from each subject

area was relatively consistent (see Tabld he one exception is that Technology teachers were
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more heavily represented in the sgioup Google Docs users and much less repted in the
AHavenot -ghrecaurpd ot hsaunb t hey were in the AChose nog
surprise; technology teachers should be expected to have heard of Google Docs and similar
technologiesAcross the entire data sdtete vere92respo dent s who sel ected i
or more of their subject areas, 61 of whom on
were 13 AOthero responses that did not write
AOt her o f or t lcomplete chant bf the Otextamtesnas. fAr A Ot her 06 ca
viewed in Appendi.

Table7
Subjects TaughtPercentage by Respondéatoup

All responses Google Docs Chose not to usi Haven't hearaf
(N=801) users (N=412) G.D.(N=267) G.D.(N=122)

English / Language Arts  29.84% 30.1% 27.72% 33.620
History / Social Studies 18.23% 17.72%6 19.8%% 16.3%
Mathematics 24.3%% 22.0%%0 26.22% 27.8™6
Science 18.73% 17.23% 20.226 20.4%0
Visual / Performing Arts 6.620 8.25% 4.4% 5.7%
Technology 4.7% 6.31% 3.7%% 1.64%
Special Education 21.47% 19.1%% 22.4% 27.0%%0
Health / Phys. Ed. 4.00% 3.8 4.1%% 4.10%
World Language 5.2%% 5.58% 5.2%% 4.10%
Other 11.4% 11.8% 11.6%%6 9.8%%

Respondents could select more than sigect areasorespondent groups may add to more than 100%

Interestingly, compared to the total data pool and the othegrsuips, Google Docs
users tended to be more heavily represented among Grade 7 teachers, and to a lesser extent
among Grade 8 teachers (see Tahld here are many possible explanations foythe two
higher middle school grades might feature greater professional use of GoogleiDomsld be

related to the pedagogical appropriatenesgoantaturity level of students at the lower versus
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higher grades; it could be an organizational isso@sed on how grade levels are distributed
amag buildings within a district; or it could be related to personal factors of teachers at those
grade levelsThese percentages might als@gest that teachers dealing with students of
different ability levelsand/or curricula that are thematically unrelated find technology like

Google Docs conducive mrganization and/gorofessional practice.

Table8
Grade Levels TaughtPercentage by Respondéaitoup
All responses GoogleDocs Chose not to use Haven't heard of
(N=801) users (N=412) G.D. (N=267) G.D. (N=122)
Sixth Grade 56.18% 57.52% 55.43% 53.28
Seventh Grade 62.0%% 67.96% 55.81% 55.7%%
Eighth Grade 57.9%% 61.6%% 54.68% 52.46%

Respondents coukklect more than one grade level, so respondent groups may add to more than 100%

Table9 provides information about what types of technologies teachers are using in their
personal lives, and how heavily represented each personal use is within the dataupsb
Google Docs users tend to use more types of technology than their counterfietsther sub
groups, and ar e much -todoartee o itkeecl hyn otloo guisees nfosruec h
conferencingy which is as predictedHowever, there are two interesting exceptions to this trend.
Google Docs users are slightly less likely to use eamdllsocial media in their personal lives
than are teachers who chose not to use Google Docs for professiodiasetwo types of
technologies are generally used in personal lives for relatively quick and informal
communication with others. This migbtiggest that Google Docs users utilize other types of
technology (such as video conferencing) for quick and informal communication and rely less on

asynchronous communication via typed text
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Table9
Personal Use of Témologyi Percentage by Respondéatoup
Google Chose not Haven't
All responses DoCS USers to use heard of
(N=801) (N=412) G.D. G.D.
(N=267) (N=122)
Productivity Software 87.640 90.0%% 84.6%% 86.0%0
Email 97.38% 97.0%% 98.9% 95.90%
Text messaging via phone 93.5%%0 94.170 93.630 90.98%
Instant messaging via compute ~ 46.5% 50.4%% 43.820 39.3%2%
USB storage 70.4%% 73.3% 69.66% 62.3%
Cloud-based storage 49.4%% 58.0%0 44.5P0 31.1%0
Social media 65.920 67.48/% 68.16% 55.78%
Video conferencing 47.9%8% 52.43% 46.42% 36.0®0

When one examines the types of technology used as part of professional pfaetice,
Google Docs users stgyoup carries over its heavy representation in each category of
technology as compared to the other-gutups (see Tabl&0). Interestingly, the enila
exception seen in personal use also carries over to professional use; but social media use among
Google Docs users is significantly higher than among the othegrsulps This might suggest
that Google Docs users are also more likely to use other &fntdshnology within their
professional practice, and at a greater rate than their colleagues who are not using Google Docs.
It should be noted that while the percentage of Google Docs users usindpakmaistorage is
staggering compared to the otheb-gmoups, this data may be misleading; respondents might be
including their use of Google Docs, which would heavily weight the data for this type of

technology
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Tablel0
Professional Use of Technologercentagdy RespondenGroup
All responses Google Chose not Haven't heard
(N=801) Docs users  to use G.D. of G.D.
(N=412) (N=267) (N=122)
Productivity Software 97.50% 98.54% 97.00% 95.08%
Email 97.25% 96.84% 97.75% 97.54%
Text messaging via phone 22.85% 27.91% 19.10% 13.93%
Instant messaging via compute  12.98% 15.78% 9.36% 11.48%
USB storage 85.52% 85.68% 86.14% 83.61%
Cloud-based storage 43.07% 65.78% 21.35% 13.93%
Social media 11.11% 15.53% 7.49% 4.10%
Video conferencing 8.11% 10.92% 4.87% 5.74%

Among respondents who indicated that they use Google Docs professionally, an
interesting phenomenon was noted in the decisiethodthat led to their use of Google Docs
While many use decisions were driven by authority decision methods (41.75%), a significant
number of decisions were made independently by teachers (35.68%) or in collaboration with
colleagues (22.57%) (see Tal®. This suggests that, as predicted, teachs 6 adopti on of
technology into their practice is affected by individuddgsed decisions, either individually
(optional decision method) or in league with peers (collective decision method).

Tablell
Decision Method of Googleocs Users

Total (N) Optional Collective Authority
Total 412 147 93 172
Percentage 100 35.68 22570 41.7%%

Similarly, interesting trends were noticed among the innovator types of teachers using
Googl e Docs pr of e ssalfirepotea inloyator tyRes éseged abkk) &Emasts 6

perfectl y @38 mddel &t mmpwtorsype distributions in a system in which an
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innovation is diffusing (see Figure.2)his suggests that the respondent pool is a good match for

a general populatioimplementing an innovation

Table12
Innovator Type of Google Docs Users
Early Early Late
Total (N) Innovator Adopter Majority Majority  Laggard
Total 412 6 72 151 124 59
Percentage  100% 1.46% 17.48% 36.6%% 30.10%6 14.32%

While the descriptive statistics on the respondent data suggests some interesting trends
and relationships, such cursory analysis is not sufficient when trying to deteh@ine
relationshipbetween the independent and dependent variabben tryingo predict the
values of the dependent variable from the values of the independent vaiialelesore,

regression analyses were run on the collected data.

Regression Set 1: Use v. Nense

The first set of aalyses focused on theseor nonuse of Google Dcs for professional
purposes. Surveers pondent s wer al selraos iafciceod dachegiast mn o n e
Users could select Al have nandusheaasr & oafl dGesmxedle
not use Googl e Do csionploouserssceuld mdicaté d GDUS aof zero yu e
sel ecti ng @ NiemsirQuesfion IAll af thése regpdnses indicate that
respondentare not using Google Docs in a professional capaiiross these three types, there
were 389 norusers All remaining survey responses fell itton e A us e 0=42at egory (1
The independent variables that were examined in this phase were limited to those six

variables that were relevant to the ngse responskiyears of teaching experience, subject area
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taught, number of grade levels taught, number of types of technology used personally, number of
types of technology used professionally, and TPACK score; since decision method and innovator
type are specifically related to a use scenario, survey respondemtsere norusers did not
provide any information regarding these variables, so they could not be inclutieduse v.
norruse analys.
For regression purposebetd e pendent variable was coded as
professional | y 0Gobgle)Doce profeBsipmakyf@atadot theandependent
variables was codeadking the following schemata:
1 fYears of teaching experienice wcaded as a whole numbeetween zero and 30,
as indicated by respondent on a scale-8f@, or A MdirMer @ htalma B8 030 0
responses wereded as 31.
1 fASubjectared augast 0ded as At aught ofn Qtlherod viaot
counted as a single subject the purposes of this analysis (see Appendix HHer
textentries by respondents forOt her o) .
1 fAGradelevedtaughd was coded a stheltotal imbermfgraBe based ¢
levels taught.
91 ATypes of technologyuséd wcaosd ed as fAusedo (thejirstger fAnot
of regressions, but no significance was found for any particular tyjeetohology
excepti Mud-based storage however, as previously noted, this particwaregory
may not have been reliable, so this result was discarded and a new coding system was
devised. i Ypes of technology s ewh®coded as a total firBrsonab use (0-8)
a n drofés§lonab use (08) (see Appendix | for a list dhetext entries by

respondents namingther technologies used as part of their professional practice).
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 ATPACKscor®é@ was coded as aQuestdn 8, iwhiah dealtwith 3 5
the TPACK score, had seven sitems, each of which asked respondents to rate their

agreement with statements about their level of comfort with various examples and

P C

aspects of TPACK inthe classroofhho s si bl e responses ranged

Di sagreadagh( H)Sttrromagl vy Agreeodo (5)
Logistic regression provides an odds ratio that can be converted to probathietpdds

of success divided by the odds of failure (Mertler & Vannatta, 2013) or in this case, the odds of
use divided by the odds of narse.Because the independent variables anmixture of
categorical and continuous variables, and the dependent variable in this imstainaeey(use
versus noruse of Google Docs), logistic regression was an appropriate technique to apply
(Mertler & Vannatta013)Logi sti ¢ regression attempts to
outcome using a linear function of the predictors, resulting in a linear probability model (Bickel,
2007; Mertler & Vannatta, 2010).

.. L p
aqQE—F—"—
w Tt

C1 Cca

The resuis of thestepwisdogisticalregressioarevealed that only two individudével
demographic factors gathered by thisvgy had a pralue< .05 the number of grade levels

taught and the number of typestethnology used professiona(see Table 1)3

ma
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Tablel13
Variables in thd_ogistic Regressiokquation
B Sig.
Step £ Yeasof Teaching Experience -.001 .892
Subgct TaughtLanguageArts 152 .396
Subgct TaughtHistory -.193 341
Subpct TaughtScience -.163 426
Subgct TaughtMath -.148 428
Subgct TaughtVisualPerbrming Arts .290 .387
Sulbject TaughtTechnology -.033 .935
Subgct TaughtSpedal Education -.300 121
Sulect TaughtOther -.275 .298
Subgct TaughtPhyscal EducationHealth -512 214
Subpct TaughtWorld Language -.090 .808
Number ofGradelLevelsTaught 228 025
Number ofTypesof TecmologyUsed(Per®nal) .046 352
Number ofTypesof TecmologyUsed(Professional) 541 .000
TPACK Score .018 .264
Constant -2.935 .000

a. Variable(s) entered on step 1: YrsTchngExp, SubjLanguageArts, SubjHistory, SubjScience, Suk
SubjVisPerfArts, SubjTechnology, SubjSpecEd, SubjOther, SubjPhysEdHealth, SubjWorldLangua
NoGrLevelsTaught, NoTypesTechUsedPeosTypesTechUseProf, TPACKScore.

*p<.05

Whenstepwisdogistic regression was rursing only the variables that reached the level
of significance the final model was arrived égee Table 14)Thefollowing is theequation for

thefinal model for this set of regressions:

® p . ,
|1 5 CBowd o & md

C Cca

where Xr e p r e s éNantber ofttypes of fechnology used professiomedlyd X ; represents
t h eumbeNof grade levels taughtThis equation states that the paibbity of Google Docs
use increases both with each additional type of technology used professionally, and with each

additional grade level taught by the ussccording to thdogistic regressionteachers who teach
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two grade levels are 132imes more likely to use Google Docs than teacher who teach 1 grade
level; and teachers who teach three grade levels a3¢ith@ more likely to use Google Docs

than teachers who teach two grade le(sd® Tablel4). The logistic regression also revedle

that teachers who use three different types of technology as part of their professional practice are
1.75 times more likely to use Google Docs than teashieo use two different types of

technology as part of their professional practice (see Tdble 1

Tablel4
Variables in the Logistic Regression Final Equation, N=801
B Sig. Exp(B)
Number of Grade Levels Taught 0.208 0.017 1.231
Step £ Number ofTypesof TechologyUsed Professionally 0.56 0.000 1.751
Constant -2.399 0.000 0.091

a. Variable(s) entered on step 1: NoGrLevelsTaught, NoTypesTechUseProf.

As the purpose of thes$egistic regressions was to determine if there was any relationship
between the personfdctor demographic data collected and the decision tomuset use
Google Docs, these results might have been affected by the inclusion of the dgtaugub
AHavenodt heardTherdforedagistigdl regreBsmwass al so MHawewot h t
heard of Googl e Docso0 upamrwith N=-&%see/Talde,15Noe sul t i n
significant differences were notédhe variables were found to have very similar levels of
significance Thefollowing is theequation for the final model of this set of regressions:

© P Vudpa & Tq
B m p& P o

—_
CY Cca

whereX;r e p r e s eNurhber ot types ofiechnology used professiomediyd X, represents
t h Bumber of grade levels taugt(see Tablel5). According to the logistic regressiam the

data that only involved users who had heard of Gobgles, br every increase in grade levels
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taught, the odds of a teacher using Google Docs is 1.23 times more than a teacher teaching one
less grade level. For example, for a teacher teaching two grade levels, his or her odds of using
Google docs is 1.23 ties more than a teacher teaching only one grade(sze[Table 15). And

while the logistic regression on this datt had a slightly different outcome for number of types

of technology used professionally, the numbers were sirfi@arevery increase in number of

types of technology used as part of professional practice, the odds of a teacher using Google
Docs is 1.67 times more than a teacher using one fewer type of technology professionally. For
example, for a teacher using fourfdient types of technology, his or her odds of using Google
Docs is 1.67 times more than a teacher using three different types of techam|wayy ohis or

herprofessional practice (see Table 15).

Table15
Variables in the Logisc Regression Final Equation, N=679
B Sig. Exp(B)
Number of Grade évek Taught 0.206 0.031 1.229
Step £ Number of Types of TechnologysddProfessionally 0.510 0.000 1.666
Constant -1.855 0.000 0.157

a. Variable(s) entered on stepNoGrLevelsTaught, NoTypesTechUseProf.

Among the total survey population of 801 respondents, Google-lXxicg teachers were
slightly less likely to teach one grade level than theiruser peers (43.73% users versus
56.27% norusers), but were slightiyore likely to teach three grade levels (56.9% users versus
43.1% nonusers), and were much more likely to teach two grade levels (65.07% users v. 34.93%

nonusers)see Table 16
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Tablel16
Number ofGrade LevelsTaughti Percentage by Respondéatoup
Google Docs Chose not to use Haven't heard of
users (N=412) G.D. (N=267) G.D. (N=122)
1 grade level 43.73% 38.30% 17.97%
2 grade levels 65.07% 23.29% 11.64%
3 grade levels 56.90% 30.60% 12.50%

If one considers the average number of grade levels taught by respgridaal®rs who
includeGoogle Docs usas part of their practicend to teach more grade leviian teachers
who do not use Google Docs, or teachers who haveeaotilof Google Docs (s@able 17.
Google Docs useasotend toutilize more types of technology professiondlgn teacher who

do not utilize Google Docs professionalbee Table 1)7

Tablel7
Selectedractorsi Averages by Respondéatoup
Google Chose not tc Haven't heard
Docs users use G.D. of G.D.
(N=412) (N=267) (N=122)
Number of grade levels taught 1.87 1.66 1.61
Number of ypes of technology 4.17 3.43 3.95

usedprofessiondly

A Hosmer and Lemeshow test was conducted to determine the validity of the use v. non
use modelgsee Tabld8). A chi-square statistic is computed comparing the observed
frequencies with those expected under the linear model. Aigoificant chisquargp-value >
.10)indicates that the data fit the model wdlhe Hosmer and_.emeshowl est significance
levelsf or t hese | ogi st i dp=r00@lgfor B=831ljpe 10&9 dor N=678)a | mo d el
suggests that thesgeother variables not accounted for ifstlogistic regression modéiat

play alargerroleimu s e r 6 s tduwseadr i userGeogle Docs professionally
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The Hosmer and Lemeshow Tebiecksthe null hypothesis that there is a linear
relationship between the predictor variables andabedds of the criterion variabl&€herefore,
rejecting the null could mean several things possibly, e.glidegr modeling is not appropriate
due to violations of the assumptions for logistic regression model. Or, there could be other
variables not inluded in this study which can better explain the dataset. This is an area that

warrants further investigation.

Table18
Hosmer & Lemeshow TestSignificance of Final Model Regressions
Sig.
N=801 0.001
N=679 0.069
*p> .10

Regression Set 2: Personal Factors v. Google Docsage Scoe

To determine what relationships exist between the independent variables of this study and
the frequency and complexity bfe a ¢ praesssoBal use of Google Docs, linear regression
was usedN=412) As previously mentioned, the plendent variable was the GDUS, which was
coded as a score between 0 andT2#% coding for th independent variables foridlseries of
regressions wasssentially the same as that used for the logisgessions, with the addition of
two independent variables, which were coded according to the following schemata:

T ADeci sion Methodd was dummy coded as a no

o AOptional 6 was coded as fAl, O00.
o iCol |l ectiveo was coded as A0, 1o0.
o "Aut horityo was coded as A0, O00.

T Alnnovator Typeo was dummy coded as a non

o Al nnovator of lwa s0O ,c o0d,e dO d6a s
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=1

(0]

=1

o] Early Majorityo

wa s

o ALat eriMayjoo was <coded

o AiLaggardo was coded

Early Adopter® was Omoded

coded

as

as

as

as

Stepwise linear regression was run on the varialbéhin thecorrelations between the

dependent variable and the 21 independent variab®agere between 0 and +089 were

between 8.1 and +0199; and2 were between +£0.2 and &9 (see Table 19

Tablel19

Correlations- PersonaiLevel Variables

Google Docs Usage Score
Years of Teaching Experience
Subject: Language Arts

Subject: Social Studies/History
Subject: Science

Subject: Mathematics

Subiject: Visual or Peofming Arts
Subject: Technology

Subject: Special Education
Subiject: Others

Subject:Physcal EducatiofHealth
Subject: World Language
Number ofGrade Levels Taught
Number ofTypes of Techology UsedPer®nally
Number of Types of Technology UsetbRessionally
TPACK Score

Dec.Method: Optional

Dec. Method: Collective
InnovatorType: Innovator
InnovatorType: Early Adapter
InnovatorType: Early Majority
InnovatorType: Late Majority

* p<.05
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Among the twentyoneindependentariablesexamined in this study, nine were found to

havecoefficientsthat rose to the level of significanfe< .05) (see Table0).

Table20
Coefficients PersonatLevel Variabled
Model B Sig. R
(Constant) -3.018 0.057
Years of Teaching Experience 0.080 0.016*
Subj. Taught: Language Arts -0.091 0.851
Subj. Taught: Social Studies/History 0.690 0.211
Subj. Taught: Science -0.420 0.459
Subj. Taught: Mathematics -1.829  0.000*
Subj. Taught: Visual or PefmingArts -1.912  0.020*
Subj. Taught: Technology 0.438 0.6
Subj. Taught: Special Education -0.276  0.622
Subj. Taught: Others -0.851 0.224
Subj. Taught: Physical Education/Health -0.319  0.777
Subj. Taught: World Language -0.10 0.885
1 Number ofGrade Levels Taught 0.376 0.18
Numberof Types of Tech. Used (Pers 0.145 0.288
Numberof Types of Tech. Used (Prof.) 0.494  0.004*
TPACK Score 0.142  0.002*
Dec. Method: Optional -1.655  0.002*
Dec. Method: Collective -0.041  0.943
InnovatorType: Innovator 4.88 0.000*
InnovatorType: Early Adapter 3.108  0.000*
InnovatorType: Early Majority 2433  0.002*
InnovatorType: Late Majority 0.968 0.256

0.236
kF =5.749,ae Fp-value = .000*
ANOVA regression pvalue = .000*

a. Dependent Variable: Google Docs Usage Score (GDUS)
* p<.05

The significant independent variabl@sre, in order of significancéanovator Types

Innovator, Edy Adapter, and Early Majority; TPACK Score; Number of types of technology
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used (Professionally); Decision Method: Optional; Subjects taught: Mathematics and
Visual/Performing Arts; and Years of Teaching Experience.

Stepwise linearegression resulted enfinal model with the following equation:

V0YY p oo et T8 K B W PFCH D TD
P® W Z pPH T pB® wis BTu@

1 X1=TPACK Score

1 Xz =Innovator Type: Innovator

1 Xs=Innovator Type: Early Adopter

1 Xs=InnovatorType: Early Majority

1 Xs=Number of types of technology used (Professionally)

1 Xe = Decision Method: Optional

1 X7 = Subject taught: Mathematics

1 Xg= Subject taught: Visual or Performing Arts

1 Xo= Years of teaching experience

According to this modehine independent variablespresenting sidlifferent types of
personalevel factorsare significantlyassociatedavith increased frequency and complexafy
Google Docsusefor professional purposeshis equation confirms some of the predictions made
eatier in this researchAn increase in TPACK score is linked to an increase in GDUS; this
makes sense, as the TPACK score reflects how comfortable a respondent is using technology as
part of their professional practice, and the more comfortable someasiaggechnology in a
professional setting, the easier it should be for them to integrate a technology like Google Docs
into their practiceSimilarly, increased GDUS is correlated with an increase in the number of

different technologies used professionalhjis echoes the logic of the TPACK correlation, in
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that teachers who use more types of technology are more likely to be able to incorporate Google
Docs into their practice

The subject area variables are interesting, in that they are negatively eorreidt the
GDUS It was predicted that there might be a positive correlation between Google Docs use and
writing-oriented subjects like English/Language Arts or History due to the fact that Google Docs
provides not only a writing platform batsomany adlitional, educationalhuseful features
However it is not surprisindo find that Mathematics and Visual/Performing Abksthhave a
negative correlatiowith GDUS There are many very specialized mathematics technologies that
focus much more specificgl on educati onal pur poseisit t han Goo
makes sense that mathematics teachers would not be drawn to GooglI8ibdasly, Google
Docsb6 suite of programs does not have a compo
teachers othe arts

Thesignificant associatiobetween GDUS and the innovator typess also expected;
people who are earlier adopters of innovations (innovators, early adopters, and early majority)
are more likely to be aware of and take advantage of techndlogicaations such as Google
Docs Being an innovator is nearly twice as likely to influence the GDUS as being an early
adopter; and is more than twice as likely to influence GDUS as being part of the early majority;
however it would seem thaif a user gnerally sees herself as part of the first fifty percent of
users, theishe ismore likely to have a higher GDUS than those users who see themselves as
followers(innovation type: late majorityjor userswho are forced to use Google Docs

(innovation typelaggard)
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As predicted, ptional decision methorkached the level aitatistical significaoe
however, ithad a negative correlation with GDUS, thoughatl beermredicted to have a
positive correlatiorbased on a review of the literature

Finally, years of experience showed a positive correlation with GDUS, as predibtsd
isalogicaloutcomégood teachers who have filearned
subjects and students would be likely to seek out ways to continue to evdlve@ove their
classroom practice, and technologies such as Google Docs are ofue thage experienced
teachers to expand their technological, pedagogical, and content knowledge

The final model had an R Square of .Z8&e Tabl€1), meaninghis moael explained

22.1% of the variance in the GDUS.

Table21
Final Model Summary Personallevel Factors
Model R°
6 0.221

Predictors: (Constant), TPACK Score, Inn. Type: Early Majority, Inn. Type: Innovator, Inn. Type:Aetapter,
No. of Types of Tech. Used (Prof.), Dec. Method: Optional, Subj. Taught: Visual or Perf. Arts, Subj. Taugl
Mathematics, Years of Teaching Experience

The final model hadn ANOVA significance of .000 (see Talilg), suggesting that this

modelsignificantly predicts GDUS

Table22

Final Model ANOVA Personatlevel Factor§

Model Sig.
6 Regression .00¢¢

a. Dependent Variable: Google Docs Usage Score

g. Predictors: (Constant), TPACK Score, Inn. Type: Early Majotity,. Type: Innovator, Inn. Type: Early
Adapter, No. of Types of Tech. Used (Prof.), Dec. Method: Optional, Subj. Taught: Visual or Perf. Arts, Sul
Taught: Mathematics, Years of Teaching Experience

t

h e
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Regression Set 3: Combined Models Factors v. Goodgbmcs Usige Scoe

As previously mentioned, fanal set ofstepwiseregressions asrun thattook the
significant personalevel independent variables identified in this stadgl combined themwith
the environmental factors identifidy Wisnicki 2014 assignificantly correlated with GDUS
Wisnicki foundtwo environmental variables to be significantly correlated with GDt&
environment al barrier ATi meDhe edmschematafdre ci si on
these independent variables were asd!:
1T ATi meo was coded as a whole number betwee
selections on a Likert scale sitbm in survey question 10 that asked respondents to
rate the degree to which it was a barrier to increasing the respapleftssional
use ofGoogle Docs.
1T ADeci sion Method: Collectived was dummy c
for the related independent. vari abl e, A De
When stepwise regression was hefinalmodeln t he <co
equatiorwas identicalto thatdeterminedvia linear regression of the persoialel variablesthe
f a c tEoviremetal BarrierT i med fm@bDeci si on Met hod: Col |l ect i\
be the most significant of the environmental factors studied by Wis{@0k#), did not reach the
level of significancdp > .05)when examined in conjunction with the perseleakl variables

(See Table3).
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Table23
Personal and Environmental Factors Regresstons
Model B Sig. R

1 (Constant) -1.733  0.205
TPACK Score 0.1  0.000*
Inn. Type: Innovator 4.467  0.000*
Inn. Type: Early Adapter 2.597 0.000*
Inn. Type: Early Majority 1.826 0.001*
No. of Types of Tech. Used (Prof.  0.549 0.001*
Dec. Method: Optional -1.568 0.001*
Subj. Taught: Mathematics -1.846  0.000*
Subj. Taught: Visual or Perf. Arts -1.593 0.032*
Years of Teaching Experience 0.053 0.028*

0.221

& F= 12.699 2 Fp-value = .000
ANOVA Regression gralue = .000

2 (Constant) -0.803  0.586
TPACK Score 0.153 0.001*
Inn. Type: Innovator 4.429 0.000*
Inn. Type: Early Adapter 2.401 0.000*
Inn. Type: Early Majority 1.689 0.002*
No. of Types of Tech. Used (Prof.  0.514 0.002*
Dec. Method: Optional -1.524  0.003*
Subj. Taught: Mathematics -1.782  0.000*
Subj. Taught: Visual or Perf. Arts -1.633 0.028*
Years of Teaching Experience 0.056 0.021*
EnvironmentalBarrier: Time -0.285 0.068
Dec. Method: Collective 0.218 0.688

0.228

e F=1.740,2e Fp-value = .177

ANOVA Regression pralue = .000
a. Dependent Variable: Google Docs Usage Score
*p<.05

This shows that personkdvel factors are more significant than environmental factors in

thefrequency and complexigft e a c pradesssoBal usef Google Docs
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Conclusions

The purpose of this study was to examine the relationship between pdeseh&hctors
and thefrequency and complexity afse of educational technology, specifically Google Docs.
Environmental vaables, addressed separately by Wisni2kil{4), were also considered as part
of the final amlysis of this studyBy examining the variables that affect the frequency and
complexity of use of Google Docs, this study hopes to provide greater understariuimg
schools can harness pggisting characteristics of the educational landscape to help expedite the
successful diffusion of other, similar technologies and techndbaggd practices.

Understanding of the personal characteristics that influencatiftsion of Google
Docs could provide the beginnings of a template for educational technology diffusion that will
help schools more readily align with the growing federal and local pressures to include more
technology within education. This, in turn, sitd help schools better prepare students to be
productive members of the global society in which they are coming oTagdindings of this

study are discussed below.

Significance

Although the models arrivkat werefoundto not take into accountsagnificant number
of relevant factors, the logistic regression run on the perdenal variables determined that
there was a significartssociatiorbetween the number of types of technology used
professionally and the decision to use Google Docs professiomall/regression also showad
significantassociatiorbetween the number of grade levels taught and the decision to use Google
Docs professioally. These results make logical sense. If users are already using a variety of
technologies, then they will probably find it easier to adopt a hatsimilar, technology into

their practice. And increasing the professional requirements of teachetsemigiurage greater
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adoption of Google Docs as an efficiency measure on the parts of ted&abegte Docs would
allow teachers with a variety of grade levels to easily create, access, and store materials, and
would allow easy sharing of those files amdraggleagues the latter of which is a likely
candidate for why teaching more grades might lead to greater Google Docs adoption.
Review of the research questions of this stimlight of the findinggreviously outlined
provides the following answers:
0 How does the level of innovativeness of teaalsers affect théequency and
complexity ofprofessional use of Google DocStepwiseregression upheld the prediction that
more innovative usei@novators, early adopters, early majoritngve gpositivecorrelation
with Google Docs uséhis prediction, based on both research and experience, togled
sense and the findi ngs 3)danewotkafinhovator typésGoBgleg er s 6 ( 2
Docs is a relatively new technology in the educational fehd is still in the process of
diffusing through schools, so it is logical that those who are using it are the teachers who tend to
try new thingsThis finding also seems to support the supposition that innovator types could be
considered acrossthetwior o ad cat egor i ethe fifstb@ df usersrto adaptaamp t e r s C
innovation-and fil at ethe later BOPotofeusess do adopt an innovatias opposed to
the five levés identified by Rogers (2003), as there was a significant assodtimeen the
first three types of Rogersdé adopter categor.
the last two innovator types.
0 How does the innovation decisiamethodof users affect thtequency and complexity
of professional use of Google DsitStepwise regression found that there was a negative
correlation between optional decision method and GDW$his regression, authority decision

was coded as the reference group; findings concerning optional and collective decisions are in
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reference t@uthority decisions. This suggests that, within the confines of this study, and in
conjunction with the variables under consideration, authority decisions are more likely to result
in increased GDUS. This aligns withe findings of pevious rese&hers,who found that
centralizedauthority decisionsvere important for institutional changeullan & Stiegelbauer,

1991 Hargreaves & Fullan, 200@ndtended to be the most effective in terms of adoption of an
innovation(Hall, Hord, and Dosset, 197Rogers, 2003However, t is important to note that

while this negative relationship between GDUS and optional decision methbd opposite of

what was predictedt is difficult to extrapolate the precise relatibisbetweerthe optional

decision méhod and GDUSAuthority decisions were found by both this study and Wisnicki
(20149 not to rise to the level of significance in relation to GDB$®en if an authority decision

was made that required educators to use Google, Dareasing their frequenof use it is

difficult to force users to pursue more than a functideetl use of a technologyneaning the
complexity of use is unlikely to climb very highhe negative correlatiobetween optional

decision method and GDUS8ight reflect the fact that teachdrave not yet accepted the
importance of including technology as part of professional practice, and are thenaijolse
choosing not to use technology at all within their classroomsnught reflectthat teachers

have an overwhelming number teichnologychoicesavailable;or it could possiblyreflectthat

many teacherare not able to discern which technologies are most relevant or appropriate to their
professionapracticesFurther research intthe interplaybetwveen optional decision method and
independent variables likke number of types of technology used professiorallyd reveal a
positive correlation with the dependent variable GDUS, which could suggest that teachers who
are more conscious of tiechnobgy options availabland who can choose which technology

they will implement within their classrooms might be more likely to implement Google Docs.
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0 How doteacheu s er s 6 p eprofessianal techfolbgymse) and individual
occupational factors (muber of years of experiencgbject areagrade levelprofessional
technology use; anchnological, pedagogical, and content knowledge) affedteqaency
and complexity oprofessional use of Google DocStepwise regression upheld the direct
relationship betwee@DUS andhe personal evel f actors AYears of tea
ATPACK scoreo, and fANumber of typevenledbaf t echno
negative relabnship between GDUS atdles ubj ect areas HAMat hemati cso
AVi sual / Performing Artso.

As predicted based on a review of the I|ite
amount ofexperience is an important factor when considering whether an innovation will be
adoptedlt is possble that teachers with fewer years of experience may not have enough
professional mental attention to juggle mastery of classroom management, mastery of content,
administrative tasks, and the myrmeatdl of ot her
reourceson a daily basis. Conversely, teachers with more years of experience may be able to
relegate many of theompeting attentiosinks to a more automatic response level within their
practice, |l eaving them with 0isnpleaneranewment al at
innovation, such as the adoption of Google Docs for professional purfpbeedata in Table 6,
whichshows average yearsofexpege f or survey respondents by t
Docs users, 0 AChose avenddv bhear Goofl Gobgke, Do
the fact that years of experience rose to the level of significance in this model, suggests the
possibility of acurvilinear relationship between years of teaching experience and GBS
might be an area fouture study.Also, as was noted earlier, within the responses to the survey

guestion regarding years of experience, the |
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whichwascodeds 31 years; itdéds possible wdbemore di st

observed i f the fAyears of experienceodo questio
This studyds prediction about the positive

were also confirmed. Teachers who are more conscious of how technoldgtecavinewith

their content and pedagogy would logically be drawn to technologies that attczased

sharing of and collaboration on materials and resources, both with colleagues and with students.
While this researcher predicted a positive correlation between personal technology use

and GDUS, the correlation between the number of types of texgyoesed professionally and

GDUS could be seen as an outgrowth of this concept. While it is surprising that there does not

seem to be a statistically significant caayer of personal technology use into professional

practice, it comes as no surprisetttise teachers who use many different types of technology

are aware of Google Docs and are likely to adopt it into their practice, as Google Docs

essentially rdk the functions of many different types of technology into a single system.
By the same tadn, while it is not one of the predictions posited earlier in this study, it is

not surprising to find a negative correlation between mathematics and GDUS, or arts and GDUS,

as Google Docs does not readily lend itself to use within these subjectAdrbaagh the

original prediction was that there might be a positive correlation between some subjects and

Google Docs use, it may not be surprising to find that this is not thé camemight argue that

Google Docs is equally useful in most subjects, with bbvious exceptions.
Examination of the combined personal and environmental factors revealed that personal

level factors have a stronger relationship to GDUS than do environmentasfs¢hoe

collective decision method might have been significantragremvironmental factors, it was not

surprising that it did not survive the combined data regressions, as it had already been found to



PERSONALLEVEL FACTORS AND GOOGLE DOCS USE IN MONMOUTEBOUNTY 70
MIDDLE SCHOOLS

not meet the level ofignificarcein thepersonalevel factors regressionslowever, t was

somewhat surprising to finthatt he A ENnvi ronment al drdpeed outTime : Ti me
is frequently identified in other studies as a barrier to the implementation of innovations (Bauer

& Kenton, 2005; Clausen, 2007; Cuban, 2001; Goos & Bennison, 2008; Honan, 2010; Litrell et

al., 2005; Wallace, 2004), and is an extremely valuable commodity among teachers, given the
constraints of the school day schedidewever, other research has found that tealeve

factors are extremely important in the adoption of technology in $¢Hoip Clark, & Ma, 2003

Zhao & Cziko, 2001 ; i n fact, Ve wache(fdc®r farjoutfegheditde t hat i
institutional or s c h 837)in tht adoptiom of mfrmdtidhtamidt a z, 200

communication technology within schoolhis study adds support to those findings.

Implications

The variables determined to be significantly associated with increased GDUS seem to be
united by the concept of individual capaditga complex of knowledge and beliefs that
administrators might be able barness to increase GDUS, and, theoretically, the implementation
of other, similar technology innovations. Future studies might want to focus on determining if
there are other areas that should be considered in this constellation of individual tepatigy, ca
and what specific effects individual capacity factors have on the implementation of technological
innovations within schools.

As discussed earlier, technology is becoming an increasingly important part of daily life
and therefore should be seeraasncreasingly important part of the educational landscape.
Teachers need to move past the idea that wusin
technology in the classroom. 06 Administrators

ofther t e a c h e {legebchapaeteristicsn a |
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The theory that there are four main types of professional Google Docs usag@&lon
Personal Productivity, Basic Interactions, and Advanced Interactions), based on the literature and
preliminary discussionsandnt er vi ews, suggests that there 1is
Anarseo when examining the i mplementation of t
suggests that the@art LoU construct posited by Hall, Wallace, and Dosset (1973) might be
simplifiedwhen examining new technologiesd i mpl emen
type of the use by the teacher, but also on the functional equivalents of the technology, i.e.,
looking at different technologies that can perform similar tasks. Complexity equiincy of use
of technologies within the classroom have implications for student outcomes as mestakagh
testing becomes electronicalbased; thus, administrators should consider thelmostfit
analysis of technology implementation in more deptintwhether or not the technology is used
or not used, as some levels and amounts of use may justify expenditures needed for both
hardware, software, and training, while more basic and/or infrequent uses maytac.
research might focus on the rolel@U in the diffusion and adoption of technology.

The findings of thistudyimply that administrators might increase thequency andhe
complexity of professionalse of Google Docs within their schools if they can convince a
specific set of teacharsers that the technology is useful to their professional practice.
Characteristics of the target population would include experienced teachers of more than one
grade leel whotendtobé e ar | i e ri thasd whp aré®mvardthinkers (innovators) or
those who tend to jump on the band wagon early (early adopters, early majdsibyjhose
teachersvhotend to get dragged along by the peer pressuaeedforced tase Google Docs are
less likely to have a higher GDUS than those who feel they are part of the early vasguard

administrators might consider focusing more professional development on teachers who tend to
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fall into these categories; this also suggdstatt admi ni strators shoul d b
innovations on their faculty members.
While this study did not specifically focus on the correlation betwegmamental
factorsandthe frequency and complexitybfe ac her s 6 pr of e s ss,then a | use
environment al barrier ATi meo and the decision
Wisnicki (2014 as significant. While these two factors dropped out of stepwise regression when
combined with the significant persoralel factors identifiedy this study, administrators
should still be aware that these are relevant elements worth considéeFatienin particular, is
an element within the control of administrators, in that they can provide release time to teachers
for professional developmear practice with Google Docs (or other technologies)
Therewas some evidence to support the idea that administrators might also consider the
impact of the number of technologies being used by faculty and the number of grade levels
taught whenattemptin t o i nfl uence teacher sdé dAtooughi on t o
these were essentially very basic and preliminary findings, they suggest that users who are
familiar with and who use more types of technology as part of their professional paaetice
more likely to utilize Google Docd his might suggest that if administrators want to encourage
the use of a particular technology, theould help raise potentials er s 6 awar eness of
technology; administratorsight alsowant to provide access &md encourage the use of many
types of technologyAlso, administrators wishing to encourage increased Google Docs use might
al so change teachers6 assignments to.include
It is interesting to note that both the analysis of use versusis®mand the analysis of
which factors are correlated with Google Docs use fmthdthe number of types of technology

being used professionally be statistically significan®his mightimply that getting teachsto
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usemanytypes of technology professionahyight create a selberpetuating cyctegperhaps
teacher who use and are aware of many educational technologies are teachers who will regularly
update their classroom practice witbwer and better toolshik is an area that might be
explored by future researchers

Based on the descriptive data gathered in this surveynayie theorize that there is a
curvilinear relationship between years of experience and classroom use ofdgghNewer
teachersnighttend to focus more on correctly delivering content and dealing with student
management, leaving f@vmental resources for the consideration of new applications of
technology. On the other end of the spectrum, teachers apprgaelirement may not want to
spend time or effort on practices that may not work out; also, they may not see the value in
spending time and effort to acquire skills that will get minimal use, as the teadkariisg the
completion of her educational gtace. This might be an area for future research to consider.

As previously noted, question #7 of the survey provided respondents the chance to write
in other types of technology they are using for professional purpdéele this resulted in a
very longlist of alternative technologies, several technologies were frequently mentioned:
Dropbox (45 entries), EdModo (40 entries), Office (38 entries), Word (36 entries), Skype (15
entries),Prezi (15 entries), PowerPoint (14 entries), Excel (12 entries). $titegly, every one
of these frequentlynentioned alternative technologies have functions that are essentially
mimicked by Google Docs; and Dropbox, EdModo, Skype, and Prezi arelwdsed programs,
like Google Docs. This suggests an emerging area of gdnabtechnology that future
researchers might examine.

As Google and their competitors continue to add features to their free software offerings,

it is likely that future researchers studying the implementation and effects of technologies such as
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GoogleDocs will have a larger response pool to draw on as more schools adopt it or similar
services to enhance both professional file creation and transfer as well as sharing and
collaboration among and between stakeholder groups such as administratorss,teacher
students.

While there are many educational technologies extant, administrators should consider the
utility of Google Docs when deciding whether to pursue its implementation. As previously
noted, there seems to be a ultility to this software suitegltaossdisciplinary, though it should
be noted that there may be more subgatropriate technologies for certain areas, such as
mathematics and art&dministrators should also consider the importance of providing educators
with many types of technogy so that teachers can find and utilize those that are most
appropriate to their classroom circumstances. It might also behoove administrators to consider
using more experienced teachers as both testers of and evangelists for new technologies; more
experenced teachers might be able to provide demonstrations of how key technologies can be
utilized in the classroom and serve as models of how to incorporate technology within the

sometimeschaotic, oftemattentionconsuming daily routine for lessxperiencedeachers.

Limitations

One limitation of this study was the agt of the survey; the digital copy of the survey
did not have all questions set to require a response before allowing respondents to move on to the
next questionThis resulted in some questions being left blank, making the responses less useful
than they would be if completed.

Also, the use of both electronic and paper survey in three schools proved somewhat

problematiclf paper copies of the survey are provigeda supplement to a digital version of the
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survey, future researchers need to consider how to discourage respondents from completing both
versions of the survey to avoid multiple responses from the same respondents

Analysis of thefi @bject Are® variabke proved to be problematic for several reasons.

First, it was possible for there to be overlap in responses, as respondents could choose more than
one subject area. Second, it was wunclear whet
subject areagr whether it referred to an-tlass support role or a replacement class that might

overlap with another subjectardad di t i onal |l y, the AOther o categ:t
and many support and administration roles.

Another limitation of this sudy was the population; surveys were only collected from
approximately one third of the total teacher population of Monmouth County, New.Jersey
Reproduction of this study in another geographic location, or with a larger proportion of
Mo nmout h t&achugpopulation, might further refine these results and help establish
how generalizable the results are to a larger population.

The GDUS measure utilized in this study used weighted aveddgegver, based on the
factor loading matrix, all items shaosumilar strength of association with the first component, so
an alternative calculation would be a simple sum. There are also additional possibilities for the
consideration of Google Docs use, such as using psychometric nfadeale research might
consicer alternative measures of Google Docs use to determine if there are other methods more
suited to the measure of frequency and complexity of use of Google Docs.

Most importantly, this study focused only on the use of Google Docs, which was meant
to be a sindin for other educationaltyseful technologiedt would be incredibly valuable for
future researchers tteterminevhether thevariableshatare correlated witkhe frequency and

complexity of professional us# Google Docs aralso correlated witkhe frequency and
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complexity ofuseof other eduationally-useful technologies. Any overlap would suggest that the
characteristics in question might be more widely generalizable to multiple educational
technologies, which would provide an excellent folmrsadministrators hoping to encourage the
diffusion and adoption of technology within their schotilsvould also be beneficial to know if

the use of other technologies can be-divided into categories along a continuum that reflect
both frequency andomplexity of use, awas done witlihe use of50ogle Docs was in this

study This could inform cosbenefit analyses when administrators are considering investment in

various technologies.
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Appendix A: Permission to Conduct Researcliorm

Permission to Conduct Research

I (name) Superintendent of Schools for the (school
district) School District grant permission for Stephanie Kraft
Wisnicki and Steve Tetreault, under the direction of Dr. William Firestone, Rutgers University to
distribute an online and/or paper survey to all Middle Scheold High School teachers in my district
guestioning how they use Google Docs for instructlamderstand that the responses of tdsars will

be kept confidentiall will receive a report from the researchers that will share findings from the study
but that will only provide aggregate datait no time will Ireceiveinformation on individual teachef3
responses from Wisnicki and Tetreault.

(V)

Signature of Superintendent ¢2RIF&Qa 51 i

Research Proposal Overview

This study will examine how an innovati@@oogle Docs) has diffused through schools/districts,
and identify the important environmental and personal factors that have influenced that diffLiEien
study will also attempt to uncover the patterns of use of Google Docs and attempt to determiiveedf t
are significantelationshipsbetween the patterns of use and any personal or environmental factors.

Figure 1Conceptual framework for study variables

Communication Decision Method . Environmental Personal Factors
Channels Method of Learning Factors (Adoptter type, yrs teaching,

(optional, collective, q subject area, personal
(formal vs. informal) authority) (formal vs. informal) (time, class size, computdl technology use, grade level
access) (TPACK)

Patterns of Use

(nortuse, personal
productivity, basic
interactions, advanced

interactions

This study will examine the specific research questions listed below:

1) What are the patterns of use of Google Docs of the teachers in middle schools in Monmouth
County, New Jersey?

2) How does the innovation (Google Docs) diffuse through schools/districts in Monmouth County,
New Jersey?

3) What are the environmental factors that influence the diffusion of Google Docs in middle
schools in Monmouth County?

4) What are the personal characteristics of teachers that are associated with the use of Google
Docs in middle schools in Monmouth County?
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Appendix B: Signed Permission Forms from Monmouth County Superintendents

Permission to Conduct Research

Email to swisnicki@gmail.com OR fax to: 212-504-7905

I (name) M ﬂ@!/kf——" - Superintendent of Schools for the {school

district) M‘Wy _//0; /‘k School District grant permission for Stephanie Kraft
Wisnicki and Stevyl' etreault, under the direction of Dr. William Firestone, Rutgers University to
distribute an on-line and/or paper survey to all Middle School and High School teachers in my district
questioning how they use Google Docs for instruction. | understand that the responses of teachers will
be kept confidential. 1 will receive a report from the researchers that will share findings from the study
but that will only provide aggregate data. At no time will | receive information on individual teachers’

responses from Wisnicki and Tetreault.

Signature of Superintendent Today’s Date

Research Proposal Overview

This study will examine how an innovation (Google Docs) has diffused through schools/districts,
and identify the important environmental and personal factors that have influenced that diffusion. The
study will also attempt to uncover the patterns of use of Google Docs and attempt to determine if there
are significant correlations between the patterns of use and any personal or environmental factors.

Figure 1. Conceptual framework for study variables

This study will examine the specific research questions fisted below:

1) What are the patterns of use of Google Docs of the teachers in middle schools in Monmouth
County, New Jersey?

2) How does the innovation (Google Docs) diffuse through schools/districts in Monmouth County,
New Jersey?

3) What are the environmental factors that influence the diffusion of Google Docs in middle
schools in Monmouth County?

4) What are the personal characteristics of teachers that are associated with the use of Google
Docs in middle schoois in Monmouth County?
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