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Abstract

THE EFFECTS OF ONLINE PROFESSIONAL DEVELOPMENT IN TECHNOLOGY WITH
VIRTUAL COMMUNITIES OF PRACTICE ON TEACHERS’ ATTITUDES AND CONTENT

INTEGRATION

Donna Geidel Baratta, BS, MS, MA

Western Connecticut State University

Abstract

This quasi-experimental study examined the effects of online professional development
in technology with Virtual Communities of Practice (VCoP) on teachers’ attitudes and content
integration. This research study took place completely online. Over a period of nine months
three cohorts of educators from diverse backgrounds and geographical locations took part in a six
week course of online professional development using resources designed by the researcher. The
comparison group in each of the three cohorts accessed content via a course website and
corresponded with the researcher only. The treatment group in each of the three cohorts
accessed content via a course wiki and corresponded with the researcher and with each other as
members of a VCoP. Both groups received the same professional development content. Three
instruments were used for data collection online: A researcher designed Demographic Survey,

the Teachers’ Attitudes Toward Computers (TAC) and the Levels of Teaching Innovation



(LoTi), including Computers for Instructional Purposes (CIP) and Personal Computer Use (PCU)
subscales. Informal learning, knowledge sharing, and creation are critical if teachers are to
practice life-long learning. As technology develops and budgets shrink, the potential for free and
low cost professional development with flexible access and just-in-time availability should be
investigated. This study proposed to extend knowledge on Virtual Communities of Practice as
potential resources for the pursuit of sustained informal professional development to support
teaching and learning practices in the context of curriculum and a supportive environment.
Findings indicated that teachers’ attitudes toward computers on the subscale of interest could be
predicted by technology professional development coursework. Professional development in
technology with VCoP and without VCoP were determined to be of equal value. Teachers who
received professional development online with Virtual Communities of Practice demonstrated

the highest level of technology integration with classroom practices.
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CHAPTER ONE: INTRODUCTION TO THE STUDY

Traditional professional development for educators is often taught out-of-context,
using a format of one-shot workshops (Ball & Cohen, 1999; Blackmore, 2000; Brown,
Collins, & Duguid, 1989; Guskey, 2000) to deliver information to teachers, as passive
participants, by contracted trainers who are often unfamiliar with district climate, culture,
and practices (Cochran-Smith & Lytle, 1999). This type of teacher training has been
shown to be ineffective in developing new knowledge and affecting change in teaching
and learning (Cochran-Smith & Lytle, 1999; Garet, Porter, Desimone, Birman & Yoon,
2001). Reflection, follow-up, and collaboration with peers seldom take place. As a
result, there is a minimal return on time and budgetary investments. Research
demonstrates that effective professional development provides opportunities for teachers
to construct knowledge situated in context, sustained over time, and purposefully
designed to be collaborative for participants (Brown, et al., 1989; Garet, et al., 2001;
Lave & Wenger 1991; NSDC, 2010; Schlager & Fusco, 2003; Wenger, 1998).

Advances in Internet-based technologies have created new opportunities for
sustained learning and collaboration among teachers as members of local and global
online communities. This type of flexible environment encourages integration within a
meaningful context through computer mediated instruction and social networking
applications (Dede, 2009b; Wenger, White & Smith, 2009). Research was needed to
explore the potential of collaborative online professional development for teachers to
determine whether or not it impacts teachers’ attitudes toward technology and integration

of technology innovation.



Rationale

The need to teach students information and communication technology (ICT)
while developing 21%-century skills and dispositions has been well documented in both
popular and scholarly literature (American Association of School Librarians, 2007; ISTE,
2007b, ISTE 2010; Partnership for 21 Century Skills, 2011; Rotherham & Willingham,
2009; Silva, 2009; Silvernail, Small, Walker, Wilson, & Wintle, 2008). Preparing
students with the skills and dispositions they need to achieve academic success and life-
long learning requires sustained opportunities for professional development in technology
for teachers. Effective professional development is embedded in content and context
while grounded in standards, and aligned with district goals. For teachers, the practice of
life-long learning is especially significant if instructional practice is expected to impact
student knowledge gains and engage all learners (ISTE, 2008; NSDC, 2010).

Current research has demonstrated that traditional one-shot professional
development workshops do not appear to have an effect on teachers sustaining
implementation of the learning derived from professional development in their classroom
instruction (Blackmore, 2000). Professional development is effective when there is a
culture of learning, with many teachers participating to create knowledge, implement best
practices, and evaluate results (NSDC, 2010). This study examined the effects of online
professional development in technology with participation in a Virtual Community of

Practice (VCoP) on teachers’ attitudes and content integration.



Statement of the Problem

This study addressed the need for sustained, cost-effective, online professional
development grounded in sound educational theory and a meaningful context to promote
integration of 21% century skills to improve pedagogy. Professional development (PD)
offerings are typically created to teach teachers new skills and strategies and develop
positive attitudes. Traditionally, PD has not provided teachers enough time to process
and practice new learning (Blackmore, 2000).

Professional development is shifting from workshops and in-service training days
to ongoing networks that support a culture of collaborative learning, with many teachers
participating (NSDC, 2010; Schlager & Fusco, 2003). Follow-up has proven vital in
supporting and sustaining change (Steyn, 2005). Teachers need to develop skills over
time, discuss experiences with others, build content knowledge, and reflect on their
practice (Cochran-Smith & Lytle, 1999; Guskey, 1986; NSDC 2010). If these
components are not present, integration is unlikely.

Research regarding Communities of Practice (CoP) for professional growth has
been well documented outside the field of teacher education (Brown & Duguid, 1991,
Lave & Wenger, 1991; Wenger, 1998). Within the field of education, emerging research
on technology integration indicates that teachers need access to research on and modeling
of best practices to build knowledge and explore the potential of appropriately used
technologies that collaborative use of these technologies can provide (Bull, Thompson,
Searson, Garofalo, Park, Young, & Lee, 2008; Greenhow, Robelia, & Hughes, 2009).
There is a need to explore the effect of collaborative online professional development in
technology for teachers situated in VCoP (Drexler, Baralt, & Dawson, 2008; Zhang,

2009).



Potential Benefits of Research

The proliferation of the Internet and the development of online social networking
technologies afford access to knowledge and experience beyond the scope of expertise
found within a single school community. Virtual Communities of Practice (VCoP) have
the capacity to connect teachers, regardless of experience levels, with colleagues online
who share the common goals of improving content knowledge and integration of best
practices to positively impact teaching and learning (Kirschner & Lai, 2007; Reynolds,
Treahy, Chao, & Barab, 2002; Wenger, White, & Smith, 2009). As members of a VCoP,
teachers with Internet access have the ability to collaborate asynchronously with
professionals across curriculum areas and grade levels. Using this forum for formal or
informal professional development, teachers learn together as they explore new ideas,
construct knowledge, and evaluate practice in a community of ongoing discourse
(Habhab-Rave, 2008; Hibbert, 2008; Ramondt, 2008; Yildirim, 2008).

This study provided participating teachers with access to researcher-developed
online modules that presented instruction on the use of six online resources and
applications that they will learn to use within the context of their current classroom
practice. Tutorials for the resources presented in each module were accessed online.
Links to models demonstrating appropriate use of each application gave teachers ideas as
to how they could seamlessly integrate these applications into any of these three areas:
teaching and learning, communication, and personal productivity. Participation in the
VCoP established for this research and links to additional social networking sites were
provided to teachers so that they could collaborate and learn together in a sustained,

supportive Virtual Community of Practice.



Definition of Key Terms
The following terms are relevant to this research:
. 21%-century skills refer to skills outlined in the six standards and performance
indicators of the ISTE NETS for Students. (ISTE, 2007b).
. Attitude is defined by Fishbein and Ajzen (1975) as "a learned predisposition to
respond in a consistently favorable or unfavorable manner with respect to a given
object” (p. 6).
. Community of Practice, as defined by Wenger, McDermott & Snyder (2002) is a
group “...of people who share a concern, a set of problems, or a passion about a
topic, and who deepen their knowledge and expertise in this area by interacting on an
ongoing basis” (p. 4).
Professional development, as defined by the National Staff Development Council
(Hirsch, 2009) “means a comprehensive, sustained, and intensive approach to
improving teachers’ and principals’ effectiveness in raising student achievement”

(NSDC, https://www.learningforward.org/standfor/definition.cfm, “Definition of

Professional Development”, para.3).

. Standards for teachers refer to five standards and performance indicators as outlined
in the International Society for Technology in Education National Education
Technology Standards, ISTE NETS-T (ISTE, 2008, “ISTE NETS for Teachers™).

. Situated learning places “emphasis on comprehensive understanding involving the
whole person rather than receiving a body of factual knowledge about the world; on
activity in and with the word; and on the view that agent, activity, and the world

mutually constitute each other” (Lave & Wenger, 1991, p. 33).


https://www.learningforward.org/standfor/definition.cfm

7. Social networking is the practice of expanding knowledge through online
communication with others, anytime, anywhere, using interactive technologies
(Gunawardena, Hermans, Sanchez, Richmond, Bohley, & Tuttle, 2009).

8. Virtual Community of Practice refers to the blending of virtual learning environments
(VLEs) and Community of Practice (CoP) the result of which is the VCoP. It is both
a space and a means for teachers to interact with peers in a professional context where
they work collaboratively to develop knowledge, attitudes, and skills in a culture of
mutual respect to cultivate a deeper understanding of professional practice (Hibbert,
2008).

Research Questions and Hypotheses
This study examined the effect of three moderator variables (years of teaching
experience, technology professional development coursework, and STEM or non-STEM
subject area) on the six levels of the dependent variable, attitude towards computers

(interest, comfort, concern, utility, absorption, and significance). Data were analyzed to

determine if a difference existed between years of teaching experience, technology

professional development coursework, and STEM or non-STEM subject area with regard
to attitude towards technology. Subject areas were designated as either STEM or non-

STEM. Subject areas represented by the STEM designation included math, science and

technology and those represented by the non-STEM designation included the humanities.

This study also examined the effect of two levels of the independent variable,
online professional development (online professional development with and without

Virtual Communities of Practice) on two dependent variables, attitudes toward

computers, six levels (interest, comfort, concern, utility, absorption, and significance) and



content integration, three levels (Levels of Teaching Innovation, Personal Computer Use,
and Current Instructional Practices). Data were analyzed to determine if a difference
existed between online professional development for teachers with Virtual Communities
of Practice and online professional development for teachers without Virtual
Communities of Practice with regard to attitudes toward computers and content
integration. Online professional development (PD) for teachers without Virtual
Communities of Practice was conducted asynchronously online via email while online
PD for teachers with Virtual Communities of Practice took place asynchronously online
using posts to a wiki.

Therefore, by using a systematic approach, this research addressed the following
questions:

Research Question One: To what extent and in what manner can teachers’
attitudes toward computers (interest, comfort, concern, utility, absorption, and
significance) be explained by years of teaching experience, technology professional
development coursework, and STEM or non-STEM subject area?

Non-directional hypothesis: Years of teaching experience, technology professional
development coursework, and STEM or non-STEM subject area will predict teachers’
attitudes toward computers (interest, comfort, concern, utility, absorption, and

significance).

Research Question Two: Are there significant differences in attitudes toward
computer variables (interest, comfort, concern, utility, absorption, and significance)
between teachers who receive professional development online and those who receive

professional development online with Virtual Communities of Practice?



Non-directional hypothesis: There will be a significant difference in attitudes toward
computers between teachers who receive professional development online and those who
receive professional development online with Virtual Communities of Practice.

Research Question Three: Is there a significant difference in content integration
(Levels of Teaching Innovation, Personal Computer Use, and Current Instructional
Practices) between teachers who receive professional development online and those who
receive professional development online with Virtual Communities of Practice?
Non-directional hypothesis: There will be a significant difference in content integration
(Levels of Teaching Innovation, Personal Computer Use, and Current Instructional
Practices) between teachers who receive professional development online and those who
receive professional development online with Virtual Communities of Practice.

Overview of Methodology

This study explored the effects of online professional development in technology
with Virtual Communities of Practice on teachers’ attitudes and content integration. Data
were collected online using three instruments; a Researcher-designed Demographic
Survey, Teachers’ Attitudes Toward Computers (TAC) by Christensen and Knezek
(2009Db), and Levels of Teaching Innovation (LoTi) by Moersch (2009). Administrators
in school districts in the United States, the U.S. Department of State Overseas Schools,
and international schools were contacted for this study.
Description of Subject and Settings

This study included teachers who were currently teaching students from
kindergarten to grade 12 in U.S. school districts, U.S. Department of State Overseas

Schools, and international schools. The participants represented a sample of convenience



comprised of volunteers who were self-selected. Without the use of convenience
sampling, this study would not have been possible. Every effort was made to invite
participants from diverse age, gender, ethnic, and socioeconomic backgrounds.
Participants represented a range of educational backgrounds, teaching experience, content
areas, and experience with technology. Each participant brought a unique personal view
of teaching pedagogy molded by the culture and climate of their school, the community,
parents and administrators they work for, the colleagues they work with, and the children
they teach. They represented geographically diverse schools from rural, suburban, and
urban environments.

Teachers from U.S. public schools and international schools have attained
teaching requirements as established by individual states, provinces, and countries.
Certification indicates proficiency in state mandated competencies that entitle them to be
licensed to teach specific curriculum areas at specified grade levels. They were hired by
local boards of governance to serve the school community.

U.S. Department of State Overseas Schools are affiliated with the U.S. State
Department and follow state-department approved curriculum in kindergarten through
grade 12. These schools operate as independent, non-government institutions. Individual
schools establish their own hiring practices and qualification standards. Teachers are
hired by independently contracted recruitment firms acting on behalf of the schools (The
Office of Electronic Information, Bureau of Public Affairs, 2010).

Instrumentation
Data were collected using three instruments, a Researcher-designed Demographic

Survey, Teachers’ Attitudes Toward Computers (TAC) (Christensen & Knezek, 2009b),



and Levels of Teaching Innovation Digital Age Survey (LoTi) (Moersch, 2009).
Instruments were administered using two secure online sites. The Researcher-designed
Demographic Survey was used to collect information regarding participants’ experience
as practicing K-12 teachers along with basic facts regarding their participation in
technology related professional development (see Appendices A, B, and C for survey
samples). Data gathered from the TAC provided information related to teacher attitudes
regarding computer use in the general areas of personal productivity, teaching, and
learning. The LoTi is a well-established instrument used to collect data regarding the
levels of a participant’s innovation, integration, and use of technology. The online sites
used to administer all three instruments were piloted by this researcher in 20009.
Description of Research Design

This study used a quasi-experimental, quantitative data analysis with a pretest-
posttest design. Both groups received the same content for six online professional
development modules. The experimental group participated in a VCoP, the comparison
group did not (see Appendix D). This design was used with teachers, drawn from a
sample of convenience, and formed into non-randomized groups based upon pre-existing

school assignments.

10



Description and Justification of Analysis

Inferential statistical analyses were used to examine the research questions.

Research Question One: To what extent and in what manner can teachers’
attitudes toward computers (interest, comfort, concern, utility, absorption, and
significance) be explained by years of teaching experience, technology professional
development coursework, and STEM or non-STEM subject area?

This question was answered through six separate multiple regression procedures
using a stepwise model on pre-test results of the Teachers’ Attitudes Toward Computers
(TAC) survey, with an examination of the variables (years of teaching experience,
technology professional development coursework, and STEM or non-STEM subject
area). The six subscales of Teachers’ Attitude Toward Computers (interest, comfort,
concern, utility, absorption, and significance) served as the criterion in each of the
analyses. The researcher selected a stepwise multiple regression procedure for statistical
analysis rather than an hierarchal approach to allow for variables to be included and
excluded in the equation as the strength of the independent variables changed with
additional entries into the model (Meyers, Gamst, & Guarino, 2006).

Research Question Two: Are there significant differences in attitudes toward
computer variables (interest, comfort, concern, utility, absorption, and significance)
between teachers who receive professional development online and those who receive
professional development online with Virtual Communities of Practice?

A t-test was conducted on pretest scores for both the TAC and LoTi to determine
whether quality of groups existed prior to the treatment. Since homogeneity of groups

was found, a MANOVA was used to conduct a statistical analysis of the dependent

11



variable, attitude towards computers with six levels (interest, comfort, concern, utility,

absorption, and significance). The independent variable, professional development had
two levels (online professional development and online professional development with
Virtual Communities of Practice).

Research Question Three: Is there a significant difference in content integration
(Levels of Teaching Innovation, Personal Computer Use, and Current Instructional
Practices) between teachers who receive professional development online and those who
receive professional development online with Virtual Communities of Practice?

A Chi-Square Test for Independence was conducted to compare content
integration (categorical Levels of Teaching Innovation, Personal Computer Use, and
Current Instructional Practices) between the two independent samples, teachers who
received professional development online and those who received professional
development online with VCoP. This nonparametric statistical test was used to
determine whether frequency counts were distributed differently for the two variables,
professional development with VCoP and without. Actual observations in the study were
compared with expected observations to determine which factors played a significant role
in the relationship (Gall, Gall, & Borg, 2007). To determine whether there was a
significant difference for each of the levels of content integration, 3 two sample 4x2 Chi-
Square Crosstabs were used. The Chi-Square Crosstabs test is an appropriate
nonparametric statistical test to determine if significant differences exist beyond the .05
level between observed and expected frequencies. In addition, a Cramer’s V posttest was
used to determine strength of associations after Chi-Square determined significance

(Hinkel, Wiersma, & Jurs, 2003).
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These research questions were developed by the researcher to explore options to
traditional professional development typically offered several times a year, on site, using
a one-size-fits-all model for all teachers. Widespread accessibility to computers with
Internet service combined with free online resources for teachers and social networking
were utilized to create an ideal environment for this study. A comprehensive review of
the literature served to provide a research base for the methodology used in this research

study.
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CHAPTER TWO: LITERATURE REVIEW

To create a context for this study, the review of literature is divided into five main
topics. These sections will review the research and literature concerned with the
theoretical foundation for this study, teachers’ attitudes toward computers, technology
content integration, online professional development, and Virtual Communities of
Practice.

Theoretical Foundations

The professional development that occurs as participants participate in VCoP is
grounded in social constructivist and situated learning theories. Vygotsky’s (1978) social
constructivism focuses on the cultural aspect of building knowledge, believing that
learners gain knowledge through cultural experiences and interaction with more capable
others such as peers. Vygotsky’s Zone of Proximal Development (ZPD) describes a
learner’s development in three levels. The first level describes what the learner can do
without assistance. The second level, the zone of proximal development, describes
developing capabilities or those things that a learner can do with assistance. Capabilities
can be developed when a more capable person acts as a social partner and catalyst to the
learner’s cognitive development. The final level describes those things that the learner
cannot do yet (Vygotsky, 1978). The ZPD relates to professional development as it
explains the process of instruction that occurs through social interaction. Effective
instruction moves the learner towards acquisition of new knowledge and new
developmental levels. This progress can be achieved when a teacher or peer with a more
advanced level of knowledge than the learner acts as a social partner and catalyst to

develop the learner’s cognitive development.
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This type of cognitive development is embedded in situated learning and the
formation of Communities of Practice. Lave and Wenger (1991) describe learning as a
social process that thrives as the learner participates with others who share an area of
interest or passion through a Community of Practice (CoP). They reject the notion that
learners, regardless of age, are vessels to be filled. Rather, they propose that thinking,
learning, and meaning take place through the social interactions of people of all ages and
abilities. Communities of Practice are grounded in “relations among persons, activity,
and world over time...” (Lave & Wenger, 1991, p. 98). Members of these communities
continually seek to gain knowledge, help each other, and work together through sustained
participation.

These communities have existed since the beginning of human interaction. Each
of us belongs to communities of practice at home, work, or school, whether we are aware
of them or not. A Community of Practice, as defined by Wenger, McDermott & Snyder
(2002) is a group

“...of people who share a concern, a set of problems, or a passion about a topic,

and who deepen their knowledge and expertise in this area by interacting on an

ongoing basis”. (2002, p.4)

As a result, each of us can apply knowledge of the CoPs that we interact with on a daily
basis to a new framework in which an informal community of learners was developed for
the purpose of professional development. Within this context, a community has three
dimensions: (1) mutual engagement, (2) a joint enterprise, and (3) a shared repertoire.

Membership in a community is a matter of mutual agreement and is voluntary (Wenger,
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1998). Learning gives rise to Communities of Practice, a practice produced by its
members through the negotiation of meaning (Wenger, 1998).

Wenger (1998) described participation in such communities in terms of
peripherality or marginality, of which there are four categories: “full participation
(insider); full non-participation (outsider); peripherality (participation enabled by non-
participation, whether it leads to full participation or remains on a peripheral trajectory),
and marginality (participation restricted by non-participation, whether it leads to non-
membership or to a marginal position)” (p.167). Legitimate peripheral engagement
described this transitory state in which participants in the community transition between
levels of participation as social practice linked with learning (Lave & Wenger, 1991). By
its very nature, engagement in practice inevitably progresses through various stages over
time as members change, bringing new thoughts and ideas, and transfering learning from
the experiences of more knowledgeable members. Wenger explained: “Because
communities of practice define themselves through engagement in practice, they are
essentially informal” (Wenger, 1998, p.118).

For participation in a CoP to be beneficial educationally, learners must have a