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Abstract

This paper reports on the needs identified as important to 27 novice elementary mathematics teachers and examines how

Connect-ME, an online mathematics community, provides these supports. Qualitative data were collected using two focus

groups and 16 telephone interviews. Findings validate the need for alternative teacher professional development (TPD)

models and the value of professional communities and knowledge acquired through technology-facilitated learning. The

results indicate that teachers actively seek formal and informal TPD experiences, opportunities for sharing and

communicating, and access to quality resources. This study provides educational researchers and administrators with

essential elements for effectively supporting novice elementary mathematics teachers.
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1. Introduction

‘‘Learning mathematics is threatening to most
teachers, especially elementary teachers whose
limited experiences with mathematics have often
been anxiety-provoking and uninspiring’’ (Peterson
& Barnes, 1996, p. 485). By the time they begin their
professional education, teachers have already
clocked more than 2000 h in a ‘‘specialized ‘appren-
ticeship of observation’ which not only has instilled
traditional images of teaching and learning but has
also shaped their understanding of mathematics’’
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(Ball, Lubienski, & Mewborn, 2001, p. 437). It is
not surprising, then, that despite the best efforts of
teacher-education programs, ‘‘teachers are much
more likely to teach as they have been taught
throughout their schooling than as they have been
taught in teacher-education programs’’ (Watson,
1995, p. 2).

In stark contrast to these observations, a group of
elementary mathematics teacher candidates proac-
tively sought opportunities to continue their Bache-
lor of Education (B.Ed.) experience beyond
graduation through thoughtful, sustained, and on-
going professional development. This cadre asked
for the opportunity to design and implement an
elementary mathematics forum they could access
once they were in the field. They expressed a desire
.
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for this support, in part, due to their lack of
confidence in implementing an effective elementary
mathematics program (Colgan, Higginson, & Sin-
clair, 1999). Through analysis of two focus groups
and a questionnaire it was found that their top
priority initially was discussion with experts in areas
such as reform-consistent mathematics curriculum,
technology integration, cross-curricular integration
(links between mathematics and other subject areas
such as art, music and children’s literature) and
special needs’ students. Second, they wanted direct
and immediate access to assistance about content
and advice on how best to build mathematics
concepts. Third, they wanted a bank of challenging
and imaginative mathematics problems and lessons
selected by an expert for use in the classroom.
Finally, these candidates wanted to share lesson
plans and activities that they themselves had created
over the course of their pre-service year. Five years
later, some of these needs are markedly different.

The principal purpose of this study was to give
voice to 27 novice elementary mathematics teachers
(teachers with less than 5 years experience) with
respect to the types of supports they most valued
beyond graduation. The vehicle against which
participants measure their own experiences of
support is Connect-ME (http://educ.queensu.ca/
connectme), a unique online community shaped
and self-regulated by both current teacher candi-
dates and graduates now in the field. Connect-ME
mentors novice teachers and empowers them
through supports and resources that encourage
standards1-based teaching. Since its launch, Con-
nect-ME has served a cadre of novice elementary
teachers simultaneously as a website, repository of
exemplary resources, virtual meeting place, and 24-
h helpline. It provides opportunities for ‘just-in-
time’ learning and multiple levels of on-demand
support—all under the control of the beginning
1The standards-based (or reform) curriculum places value on

students’ deep conceptual understanding within and between the

branches of mathematics and across disciplines, developed

through personal experience and real-world contexts (Goldsmith,

Mark, & Kantrov, 2000). Contemporary teaching and learning is

fundamentally different from most documented accounts of

classrooms in that it features the constructivist tenet of learning

as active sense-making, discourse and reflection within a

community of learners. Because the guiding principles of the

reform curriculum resonate with intuitive assumptions about

what students need to learn and how they come to know it, and

are grounded in substantive research, standards-mathematics has

won general and widespread acceptance and calls for implemen-

tation (Wang & Odell, 2002).
teacher and requiring a proactive help-seeking
stance. Fig. 1 provides an overview of the innovative
supports Connect-ME offers. Concomitantly, the
study provides evidence on the degree to which the
worldwide web, while not yet a prominent feature in
the existing menu of teacher professional develop-
ment (TPD) opportunities can be an effective
mechanism for supporting novice teachers. Finally,
this study documents the local implementation of an
innovation that concretizes novice teachers’ in-
tended practice and seeks to sustain the positive
beliefs that play an important role in educational
reform. As a repository of novice teachers’ ideas
about teaching and learning, Connect-ME, provides
insight into the ways that novice teachers see
themselves in the elementary mathematics class-
room. The resources that they share on Connect-
ME are strong evidentiary indicators of novice
teachers’ planning, instructional decisions and
intended classroom practices, all of which are likely
to be representations of beliefs. The Connect-ME
teachers’ courage in volunteering to make their
personal conception of mathematics education
explicit in actionable ways, i.e., curriculum units,
rich learning tasks, and applications, offers educa-
tional researchers and administrators with possible
next steps for in-service education and continuous
professional development initiatives. Clearly, the
challenge is to keep the momentum, by concentrat-
ing efforts towards building upon young teachers’
pre-service education-inspired transformed beliefs
and statements of intended practice. By providing
them with the types of support, resources and
networks they value and trust, we could design
appropriate experiences to give them the necessary
confidence to actualize their intended curriculum in
their own classrooms, becoming the early adopters
who have a key, positive role to play in influencing
other teachers’ adoption of innovations like the
reform mathematics curriculum.
2. Review of literature

Three bodies of literature were critical for shaping
and conducting this study: TPD, communities of
practice, and technology-facilitated learning, with
an emphasis on novice elementary mathematics
teachers. Analysis of the extant literature provides a
rationale for the current study as well as a
theoretical lens for identifying the supports needed
by novice teachers through alternative forms of

http://educ.queensu.ca/connectme
http://educ.queensu.ca/connectme
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Fig. 1. Innovative supports Connect-ME offers to novice elementary mathematics teachers.
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professional development and one social learning
theory.

2.1. Teacher professional development

Shulman (1987) contends ‘‘teaching is, essentially,
a learned profession’’ (p. 9). It follows then that
learning to teach is a lifelong developmental process
(Harrington, 1994; McCarthy & Riley, 2000) that
involves the continual deepening of knowledge and
skills (Cuban, 1990). Teachers are learners on their
own professional journey (McCarthy & Riley, 2000)
and professional development is an ongoing and
continuous process that takes place throughout
one’s teaching career (Jones, 1995; Loucks-Horsley,
Stiles, & Hewson, 2000).

2.1.1. Teacher knowledge

Shulman (1986) identified three areas of knowl-
edge that teachers need in order to be effective.
First, teachers need a deep understanding of content
knowledge. Mathematics teachers who teach with-
out this understanding (Loucks-Horsley et al., 2000)
need opportunities to learn to ‘‘equip them with the
mathematical knowledge and skill that will enable
them to teach mathematics effectively’’ (Ball, 2003,
p. 2). Second, teachers need pedagogical knowl-
edge—an understanding of the methods and strate-
gies of teaching that allows them to continually
develop and refine their own practices (Kennedy,
1999). Third, teachers need pedagogical content
knowledge for understanding specific methods,
resources and strategies that are proven to work
well when teaching a particular content area, such
as mathematics (Brown & Borko, 1992; Carter &
Day, 2002; Loucks-Horsley, Stiles, & Hewson,
1996). Loucks-Horsley and Matsumoto (1999)
maintain that effective mathematics professional
development must address all three areas of knowl-
edge. Therefore, professional development that
transforms teaching and builds substantial knowl-
edge of mathematics content cannot be a straight-
forward task of ‘‘plan and implement’’ (Mundry &
Loucks-Horsley, 1999) accomplished by simply
instituting ‘innovations’ or adding a few strategies
to teachers’ repertoires (Acquarelli & Mumme,
1996; Smith, 2001):

Many times we act as if learning happens as a
direct result of exposure to new information; as if
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at the moment of hearing new information, we
‘learn’ it. Learning is much more complex than
that, especially when the goal of learning is to
build the capacity of the individual or the system
(Wald & Castleberry, 2000, p. 8).

Due to the dramatic shift in curriculum content
and increased focus on conceptual understanding
and non-routine problem-solving (Goldsmith,
2001), professional development is central to
mathematics education reform (Lee, 2001) and must
begin with pre-service and novice teachers. Funda-
mental change can only occur over time through
active engagement with new ideas, understandings
and real-life experiences, and through experimenta-
tion with new behaviors and ways of doing.
(Loucks-Horsley et al., 2000; National Staff Devel-
opment Council (NSDC), 2002).

Education reform leaders are acknowledging the
central role that TPD must play in systemic reform
efforts like the implementation of the new mathe-
matics curriculum. In practice, however, even
studies of exemplary TPD efforts report that it is
difficult to maintain support for teachers after an
institute or workshop, or to encourage sustained
discourse among participating teachers (Fennema et
al., 1996; Romberg, 1997). Moreover, teachers have
little time to develop and test new ideas, assess the
effects, and adjust their strategies and approaches
(Cook & Fine, 1996). Hence, TPD models are
shifting from traditional to newer alternative
approaches—a significant observation for educa-
tional researchers and administrators serious about
providing effective support to novice teachers.

2.1.2. Traditional TPD models

Traditional forms of TPD, including workshops,
train-the-trainer, and speaker series, have relied
primarily on transmitting new ideas of teaching and
learning through top-down, hierarchical structures
(Ruopp & Haavind, 1993). In traditional TPD
models the learning occurs in ‘‘formal, highly
structured activities outside the context of [tea-
chers’] actual work’’ (Schlager, Fusco, & Schank,
1998, p. 2), gives teachers little control over the
content, focus and interactivity of sessions (Sykes,
1996), and are all too often scheduled at inap-
propriate times (Guskey, 1995). Research on such
models suggest they are not sustained, generative or
collaborative; do little to bring about significant
change to teaching practices and student achieve-
ment; and are isolated from enacted teaching
practices (Dalgarno & Colgan, 2004; Guskey,
1995; Loucks-Horsely, Love, Stiles, Mundry, &
Hewson, 2003). This tradition, based on an outside
expert’s opinion of what teachers’ need, not what
they want, provides neither the content nor the
opportunities teachers view as essential for their
professional growth (Lieberman, 1995; Loucks-
Horsely et al., 2003). Alternative TPD models may
be more effective for assisting educational research-
ers and administrators in supporting novice tea-
chers’ needs because they address teacher identified
shortcomings of more traditional approaches.

2.1.3. Alternative TPD models

TPD models are shifting ‘‘from a transmission
model of information transfer to a socially and
culturally situated process of knowledge construc-
tion’’ (Jenlink & Kinnucan-Welsch, 1999, p. 377)
because studies continuously show that traditional
methods are not meeting the needs of teachers (Ball
& Cohen, 1999). This shift suggests that teachers
profit more from the knowledge and insights they
develop in their own ways through activity,
discourse, reflection, inquiry and application (Jen-
link & Kinnucan-Welsch, 1999; NSDC, 2002) than
from prescriptions that give them little practical
leeway (Kennedy, 1999). When asked, teachers
request TPD content that: (a) is endorsed by
research, (b) addresses both content and pedagogi-
cal knowledge within the context of the teachers’
learning experiences, (c) provides opportunities to
access and discuss exemplary reform-based re-
sources, and (d) allows them to create and publish
resources for new teaching practices (Ball, 1996;
Cooney & Krainer, 1996; Lieberman, 1995; Loucks-
Horsely et al., 2003; Sykes, 1996).

There has been a movement at the grassroots level
to design local, relevant solutions to meet the needs
of groups who share common challenges. These
smaller, local professional development initiatives
can take a variety of forms but all include at their
core a community of learners who work together
over time and beyond the mere sharing of informa-
tion to include dialogue, reflection, and feedback to
and from each other (Shaughnessy, 1998). These
alternative forms of TPD adopt a structure
that is predominantly informal, occurs in context
(Schlager, Fusco, & Schank, 2002), and involves
‘‘consultation, problem-solving, and program
development’’ (Little, 2001, p. 23). Book clubs are
one example of this approach as they can provide
opportunities for teachers to reflect with colleagues,
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expand their content and pedagogical knowledge,
actively engage in the learning process, and impact
the isolation often experienced by teachers (Kerka,
1996). The literature specific to the unique chal-
lenges of learning how best to teach mathematics
does reveal that more collaborative and commu-
nicative forms of TPD are only effective if the
opportunities: (a) engage teachers in mathematical
experiences similar to those they wish for their
students; (b) provide teachers with leadership
experiences; (c) include evaluation, critical reflec-
tion, and mechanisms for improvement; and (d)
allow for collaboration with colleagues (Cooney,
1994; Darling-Hammond & McLaughlin, 1995;
Loucks-Horsely et al., 2003). Lesson study is
another example of a TPD strategy that promotes
teachers to examine their own practices by colla-
boratively interacting with colleagues to plan, teach,
observe, and critique lessons (Fernandez, Cannon,
& Chokshi, 2003; Ma, 1999). In the Third Interna-
tional Mathematics and Science Study (TIMSS),
Hiebert and Stigler (2000) analyzed videotapes from
hundreds of classrooms worldwide. They found that
Japanese students were among the highest achie-
vers, in part, because Japanese teachers were
empowered to take charge of their own professional
development by implementing the process of ‘lesson
study’ thereby enhancing their own learning as well
as their students—they formed a community of
teachers.

In summary, alternative TPD models not only
address the weaknesses of traditional models but are
also characterized by research-based activities,
informal processes, critical thinking and reflection,
and collaboration on creating locally relevant
solutions by participating in a professional commu-
nity of practice.

2.2. Communities of practice

The notion of ‘community of practice’ as a social
learning theory (Lave & Wenger, 1991; Wenger,
1998) appears to be an essential need for teachers.
Sharing, collaborating, and expanding the member-
ship of a community are critical elements for
providing teacher support.

2.2.1. Sharing and collaborating

A community of practice is defined as a group of
individuals who share such commonalities as inter-
ests, knowledge, resources, experiences, perspec-
tives, behaviors, language, and practices (Barab &
Duffy, 2002; Lave & Wenger, 1991; Taylor et al.,
2003). Lave and Wenger (1991) suggest that
membership includes shared access to activities,
resources, and opportunities for ongoing participa-
tion. Collaboration in a community of practice is
achieved through dialoguing, participating, control-
ling decisions, and making meaning (Ruopp &
Haavind, 1993; Shulha & Wilson, 2003). It is
this collegial sharing and collaborating within a
community of practice which results in both
new collective knowledge and individual growth
(Adajian, 1996; Roth, 1995).

Lawson (1997), while writing about her experi-
ences in implementing mathematics reform in her
classroom, found that the teaching profession was
often lonely and isolative. In fact, first year teachers
report that this isolation is compounded when they
encounter a school climate that is contrary to
reform; this makes it difficult to maintain positive
dispositions towards alternative practices (Cooney
& Krainer, 1996). There is a growing consensus,
however, that these feelings can be overcome
through membership in a community that allows
teachers to mentor and support each other, and
enrich each other’s work (Ball, 1996; Loucks-
Horsley et al, 1996).

Research on learning to teach has shown that
substantial mentoring and coaching, follow-up,
resources, and time are required to support teachers
beyond graduation (Wang & Odell, 2002). As Wells
(1995) states, ‘‘What we learn depends crucially on
the company we keep, on what activities we engage
in together, and how we do and talk about these
activities’’ (p. 123). Therefore, a community in
which teachers can do mathematics, reflect on
mathematics, and reinvent their practice is an
essential element of lasting teacher growth (Corwin,
1993; Watson, 1995). Alternative TPD models
reflect both sharing and collaborating in their
theoretical orientation and strive to include these
two elements through communities of practice.

2.2.2. Expanding membership

Lieberman (2000) and McLaughlin and Talbert
(1993) found that members within an educational
community of practice usually include colleagues
situated in the same school. Lieberman and
Grolnick (1996) extended these findings to report
that some communities of practice can be effective
when membership includes teachers who live
in diverse geographic regions. They suggest
that membership begin small and grow with the
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changing needs and goals of their members. These
researchers do agree that communities of practice,
whether small or expanding, develop when there is
an environment that promotes voluntary participa-
tion, a commitment to the vision and purpose of the
community, collaboration in rethinking ways of
engaging students in authentic learning activities, a
safe support network which promoted risk-taking,
and, as in alternative TPD models, leadership
opportunities for its members.

The epistemological view of learning that takes
place in a community of practice characterizes TPD
as both individually and socially constructed. This
suggests teachers must be able to form their own
community to support alternative teaching practices
(Boero, Dapueto, & Parenti, 1996; Dalgarno &
Colgan, 2004; Lieberman & Grolnick, 1996). Lave
and Wenger (1991) do warn that any participation
in a community of practice that involves technology
can be extremely variable ‘‘depending on the form
of participation enabled by its use’’ (p. 101).
Understanding that, technology may enhance the
role a community of practice can play in supporting
alternative TPD opportunities for teachers

2.3. Technology-facilitated learning

There are challenges to offering teachers alter-
native forms of TPD and developing a community
of practice (e.g., sustainability, inclusivity). Some of
these obstacles, however, may be overcome through
technology-facilitated learning.

2.3.1. Online support characteristics

Initial implementation efforts of Internet technol-
ogy for TPD provided few tools and communica-
tion channels needed to support communities of
practice (Laferrière, Breuleux, & Bracewell, 2000).
Today, however, characteristics of online commu-
nities fit many of the TPD and community-support
needs expressed by teachers including: overcoming
isolation from and sharing experiences/resources
with peers, providing equal access to TPD oppor-
tunities and ongoing support for the change process,
a safe environment, sharing tools for professional
discourse, and allowing for asynchronous commu-
nication which is more amenable to in-depth,
reflective conversation (Lieberman & McLaughlin,
1992; Schlager & Schank, 1997; Shotsberger, 2000).
Some educational technology advocates propose
that virtual communities for TPD can help teachers
learn new skills and approaches that support and
sustain alternative practices (e.g., Lieberman, 1996;
Shotsberger, 1999; Watts & Castle, 1992).

2.3.2. Sustainability

Various studies indicate that sustainable technol-
ogy-based TPD requires certain key elements:
meeting the needs of community members; being
led by a qualified facilitator who gets involved with
teacher needs; ensuring a connection to teachers’
practices; nurturing a community of practice;
providing mechanisms for reflection; discouraging
isolation; ensuring activities are research-based;
accessing exemplary resources; acquiring personal
efficacy from the experience; and learning over
time (Hoban, 2002; Leo & Cowan, 2000; Levin &
Waugh, 1998; Ruopp & Haavind 1993; Schlager &
Schank, 1997; Woodruff, Brett, Macdonald,
& Nason 1998). Many of these elements are also
cited as important to TPD and communities of
practice. Laferrière et al. (2000) in their telelearning
research found that approaches which included
both face-to-face and online opportunities: (a)
fostered a trust in the quality of the posted materials
and in the supports provided; (b) developed a
climate that supported collaborative knowledge
building; and (c) offered an option to continue
membership in the community after graduation. In
addition, Watts and Castle (1992) established an
online Mastery of Learning Project that involved
teacher candidates in its design. They found that a
grassroots approach to supporting these future
teachers provided a sense of ownership towards
the project. The TPD literature that suggests
teachers’ desire control over their own learning
experiences and they seek those opportunities that
are best aligned to their professional needs mirror
the characteristics of sustainable online support.

Expedient to implement, virtual solutions (e.g.,
web pages, electronic bulletin boards, email) have
become a common answer to the problems of offer-
ing teachers places to meet and access to resources.
Early electronic TPD models, however, had dis-
appointing results and were difficult to sustain
(Watts & Castle, 1992). Schlager et al. (2002) found
that some online communities failed due to a
misalignment between the design of the website
and the specific needs teachers have for TPD, static
and outdated websites, and the difficulty facilitators
have in encouraging the sustained discourse that
characterize communities of practice. It is these
types of challenges that can hinder the sustainability
of support in online communities of practice.
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This literature provides a rationale for further
explicating the needs of novice teachers and
examining viable alternatives to existing TPD
models by focusing on one successful web-based
alternative. The results of this study will inform
educational researchers and administrators on how
to best utilize their human and financial resources in
efforts that support elementary mathematics tea-
chers in meaningful and sustainable ways.

3. Methodology

3.1. Data collection

Two 90-min focus groups (n ¼ 5 and 6) and 16 h-
long telephone interviews were conducted with
novice elementary mathematics teachers who were
active in Connect-ME, an established virtual com-
munity with approximately 245 members. The 27
participants were selected using the following
criteria: They were novice teachers (less than 5
years experience), graduates of one B.Ed. program,
and members of the Connect-ME community. Some
participants were founding members, while others
were newer members who joined the community
during their pre-service program. They varied in
teaching experience, age, geography (urban, sub-
urban, rural, out-of-province, out-of-country), and
cultural background. A semi-structured interview
script for both the focus groups (FG1 and FG2) and
telephone interviews (TIs) was designed to elicit
information about the supports deemed important
to novice teachers and how Connect-ME offered a
vehicle for meeting those needs, if at all. Table 1 lists
the questions asked of the participants in both the
focus groups and the telephone interviews.
Table 1

Focus groups and telephone interview questions

1. After your B.Ed. experience at the faculty, what did you imag

2. Now that you have been teaching in the real world, in what wa

manipulatives, etc., realistic? unrealistic?

3. Can you give us any examples of ways you’ve been assisted as

4. Are you getting more or less assistance than you anticipated? W

5. In what ways have you found any of these opportunities to be

6. We may have missed some. Are there any other ideas that wou

7. In what ways, if any, have these helped you do your job?

8. In what ways, if any, have these enriched the math experiences

9. How do the resources on Connect-ME compare and/or contra

10. What can we do more of to make you feel supported and apar

11. (a) If you had unlimited funds, how would you direct its use t

(b) Would the funds be better spent elsewhere to better suppor
The focus groups and telephone interviews were
conducted over a 2-month period with the facil-
itators using formal protocols established by the
research team. Each focus group was facilitated by
two researchers while a third researcher tape
recorded information, monitored the recordings,
and wrote field notes (Krueger & Casey, 2002;
Morgan, 1997). The telephone interviews were tape
recorded and complemented by field notes prepared
during the interviews (Groves, 1979; Shuy, 2002).
All participants agreed to have their feedback tape
recorded. Each focus group and interview was
transcribed verbatim with pseudonyms used to
identify each participant.

3.2. Data analysis

The inductive data analysis used for this study
utilized a qualitative framework that allowed the
researchers to ‘‘build patterns of meaning’’ from the
data (McMillan & Schumacher, 2001, p. 519) (see
Table 2). Four phases, as described by McMillan
and Schumacher, were employed for the analysis of
the transcripts: (1) continual discovery throughout
the research in order to tentatively identify patterns;
(2) categorizing and ordering data; (3) refining
patterns through determining the trustworthiness
of the data; and (4) synthesizing themes. The first
level of analysis was used to identify topics from
coded text segments in both the telephone and focus
group transcripts. This resulted in nine topics which
identified the subject of the segments and included
content, structure, reflection, risk, resources and
ideas, growth, frequency, connection, and on-line.
The second level of analysis included creating
themes by categorizing the nine topics. Five themes
ine your mathematics classroom would be like?

ys were your ideals for assessment, instruction, curriculum, use of

beginning teachers?

hy or why not?

beneficial?

ld benefit you in your teaching?

for your students?

st to other resources you use in your mathematics classroom?

t of this virtual community?

o Connect-ME and its extensions?

t early career teachers?
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represented the meaning attached to the topics and
were identified as formal and informal professional
development, personal teaching experience, sharing,
communicating, and access to quality resources. In
the final level of analysis the clustered themes were
analyzed in order to identify emergent patterns
(relationships) and to solidify understanding of the
data. Three major patterns emerged that identified
relationships found among the themes and are
referred to as: (1) forms of professional develop-
ment; (2) professional community components; and
(3) access to knowledge. Table 2 outlines the topics,
themes, and patterns that emerged from this
analysis.

4. Results

This section describes the five emergent themes
that characterize the needs of these 27 novice
elementary mathematics teachers: formal and in-
formal TPD, personal teaching experiences, sharing,
communicating, and access to quality resources.
Through these themes, the participants describe
their need for alternative TPD, for a community of
practice, and for access to technology-facilitated
learning.

4.1. Formal and informal TPD

The majority of participant responses suggested
that opportunities for TPD continued to follow
traditional models (workshops, conferences,
courses, professional activity (PA) days, new-
teacher in-services). The structure of activities were
non-contextual, isolated occurrences, and once the
sessions were over so were any attempts to
implement or sustain the new knowledge, learning,
and reforms gained during the experience. As Joy
stated,

People go to workshops for two to three hours
and get some ideas. But then get busy again and
end up shelving it and [think], ‘I’ll explore that
when I get home’ and your life fills up and things
get shelved and they get deeper and deeper and
deeper and then you forget about them (TI).
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The focus groups further revealed that formal
TPD did not occur until well into the school year—
long after these teachers had been struggling to
develop an effective and engaging mathematics
program consistent with the realigned mathematics
curriculum. An example of this trend was described
by Heather. She found that support for mathe-
matics did not arrive until January and she stated
that due to this timing, ‘‘Term one sucked.yWhat
we got [during the January PA day] was good, but it
would have been more helpful to get it earlier’’
(FG1). This data suggest that the mathematics
programs and confidence levels of these teachers are
negatively affected by delaying formal support.

There are, however, alternative professional
development practices that have emerged recently
as viable supports for novice teachers which tend to
be voluntary teacher-driven events rather than
mandatory ones. Most of the participants in the
focus groups reported that activities which provided
individual choice and catered to specific needs were
more useful. Valerie appreciated her principal’s
technique for encouraging meaningful TPD:

At the beginning of the year we have a meeting
with the Principal and she [asks]: ‘What are your
goals for the year?’ She’ll write them down and
then any time an opportunity for something
within your goal area comes up she’ll write to
[me] and say, ‘Hey do you know about this, this
is in your [area] of interest for this year. Why
don’t you do it? (FG2).

TPD opportunities that allowed teachers control
over their learning opportunities aided in transfer-
ability to their own teaching goals and practices also
emerged as important to many of the participants.
For example, Karen asked the facilitator of Con-
nect-ME for professional development that would
specifically help her communicate more effectively
with parents. This opportunity was presented
through Connect-ME in the form of a summer
institute entitled Family Math, and Karen in
reflecting on her experience viewed it as useful,
practical, and applicable to the realities of the
classroom (FG2). These self-selected, self-directed,
and contextualized activities are consistent with
alternative models of TPD.

Some of the participants revealed that informal
TPD was most personally valued as a method of
acquiring new knowledge and support for imple-
menting exemplary mathematics programs when the
content originated from their own professional
community—their colleagues. For example, Krista
stated that, ‘‘Anything I had to figure out about my
math programythat I needed to know as far as
assessment, especially assessment, came from learn-
ing through my colleagues’’ (TI). Approximately
two-thirds of the telephone interview participants
suggested that informal TPD interactions allowed
teachers to ‘‘bounce ideas off’’ each other (e.g.,
Robert, TI) and to share resources (e.g., Anne, TI).
The two focus groups further revealed that informal
TPD encouraged novice teachers to proactively seek
assistance during difficult and stressful times (e.g.,
Barb, FG2). These findings support the literature
indicating that the structure and content of alter-
native forms of TPD can be a substantial support to
novice teachers and reveal that traditional methods
are not meeting the needs of these teachers.

4.2. Personal teaching experiences

The majority of participants who had taught
more than 2 years and in more than one school
found that knowledge acquisition and reflection
resulted from their own teaching experiences (e.g.,
lesson plan design and implementation, classroom
management, parental contact, teaching, TPD). The
more teaching-related experiences the participants
accumulated, the more confidence they had, and the
more likely they were to engage in risk-taking
activities that utilized alternative practices. This
finding was exemplified in Sue’s statement: ‘‘What I
see for myself is as my teaching career goes along
and I feel more comfortable and settledyand [gain]
a little more experience, then I’m going toyhave
the timey[to] try out new things’’ (TI). Personal
experiences provided the context necessary for
reflective practice (Ball, 1996). Krista, a 3-year
veteran, supported this literature when she stated
that, ‘‘We don’t know a lot of times if we are doing
it [teaching] rightythere is always the question,
‘Could it have been done better?’ and that’s just
through learning’’ (TI). Personal teaching experi-
ences that promoted reform-based teaching assisted
some of these novice teachers in reflecting on their
teaching practices and providing them with enough
confidence to try alternative activities that pro-
moted student learning.

4.3. Sharing

Sharing, a key concept in the definition of a
community of practice (Lave & Wenger, 1991),
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plays a significant role in supporting these novice
teachers. The shared resources found on the
Connect-ME website offered a variety of ap-
proaches to teaching and learning, and some
participants credited this to the cultural diversity
and varied experiences of the members who
contribute to the site, thereby keeping the resources
‘‘new and fresh’’:

There are some wonderful ideas out there. I think
that the thing I find the most rich about
yConnect-ME is that you’re getting ideas from
so many different peopley.We all have different
strengths. So, of course you know, I may think I
can provide a complete and rich curriculum all by
myself, without any help, but that would be very
unrealisticy.Anyway, that someone else’s
ideaythat I can bring into the classroomyI
think that I’m already enriching the learning
experiences of these children (Joy, TI).

The data from the focus groups further revealed
that a few participants shared resources and ideas
with colleagues in the hopes that the membership
within the community of practice would expand.
For example, Carrie stated that she was,

ygoing to be presenting the Connect-ME site
atyour staff meeting on Mondayy [be]cau-
sey[it’s] a bit of a small community that knows
about [Connect-ME] and I know that there are
some other new teachers, and not even new
teachers, who [would] really benefit from some of
this stuff on the siteyso hopefully [I’ll] get more
people knowing about it (FG2).

The literature is consistent with this observa-
tion—communities of practice usually begin small
and grow as the needs of the members change
(Lieberman & Grolnick, 1996). These data demon-
strate that participants are attempting to expand the
membership through sharing and communicating
with colleagues outside the existing community
boundaries.

4.4. Communicating

The data indicate that communication plays a
vital role in the success of alternative TPD practices.
An overwhelming majority of participants viewed
the emailed Weekly Updates as an important
support. These updates were emailed to all commu-
nity members by the project facilitator every Sunday
evening, were usually read upon receipt, and were
used for a variety of purposes. Many participants
used them ‘‘to assist in providing ideas to build
upon’’ (Emily, TI), ‘‘to use as a future reference’’
(Heather, FG1), and ‘‘to find additional resources’’
(Krista, TI). The participants who lived and taught
overseas, however, revealed that the updates were
important to keep abreast of recent mathematics
news and to provide a method for staying connected
to the community (Lisa, TI; Lori, TI). The focus
groups further disclosed the fact that some partici-
pants view the updates as personal professional
development (e.g., Tim, FG2). This type of com-
munication provided these participants with perso-
nal efficacy and nurtured their growth as teachers.
For example, as Lisa stated about receiving the
updates,

I’m always like, ‘oh somebody is thinking about
me and wants to help me’y.I feel that I can
contribute if I wish and that somebody’s always
there [on Connect-ME] that I can ask a question
to. Whether it’syother teachers or professors—
whoever (TI).

These weekly updates are a symbol of alternative
TPD practices; they involve a community where the
facilitator is actively involved in helping its members
overcome struggles and supports them in trying new
ideas (Adajian, 1996).

Many of the participants, especially those in the
telephone interviews, felt that communication con-
nected them to the virtual community of Connect-
ME. For example, Lori found that recognizing
names of friends who had contributed to the site
made her ‘‘feel quite connected to that commu-
nityy. It sounds cheesy, but I feel quite honored to
be a part of that (TI). As well, Connect-ME was
viewed by some as a safe and trustworthy support to
be used in times of stress or when searching for
solutions to problems. In Robert’s case, he recog-
nized Connect-ME as a communication tool in
which he could ask questions that would ‘‘be
respected no matter how stupid it would have been’’
(TI). These findings indicate that these novice
teachers need personal and emotional supports—
traits associated with alternative TPD models
(Darling-Hammond, 2003).

Many of the participants in this study viewed the
technology-facilitated sharing and communicating
that Connect-ME offered as unique and valued
supports to their professional development; the
supports were self-directed, multi-purposed, con-
venient, and sustainable.
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4.5. Access to quality resources

All participants utilized the technology-facilitated
community of Connect-ME to access quality
resources. The website provided a variety of
alternative resources viewed as valuable to many
of the participants’ teaching practices (e.g., Callie,
TI). For example, the online lesson plans, calendars
and newsletters were viewed as quality resources
and were frequently accessed by most of the
participants. Beth had this to say about the menu
of available lesson plans, all of which had been
vetted to ensure their synchronization with reform-
based practices:

I have used a lot of the lesson plansy.You know
these lesson plans have been put out there by
someone who has gone through the same
program with the same philosophy and mindset.
To me they are trusted. So I have used many of
those instead of going on the Internet and hoping
a good lesson comes upyI can always trust the
Connect-ME lesson plans (TI).

The calendar was used to introduce lessons
(openers), enrich activities, and provide students
with interactive, hands-on activities (e.g., Dan, TI).
The participants who helped create the calendar
used it regularly for acquiring ideas to send home
with their students (e.g., Kim, TI). As well, the
telephone interviews revealed that the weekly news-
letters created by some of these teachers were
developed using the content from the sample
newsletters posted on Connect-ME. In contrast, a
few of the focus group participants found that the
posted newsletters were not useful due to contextual
issues such as the students’ reading level and
cultural background (e.g., Valerie, FG2).

The majority of participants in both the focus
groups and telephone interviews acknowledged that
using reform-based resources promoted a positive
attitude, an increased level of enthusiasm, and a rich
learning experience for their students. Lori provides
an example of this observation through an attempt
to engage her students in activities that made the
properties of three-dimensional shapes concrete
through kinesthetic approaches:

Last week I noticed there was a new resource on
Connect-ME. It was a play about geometry, The

Three Little Pigs, but modified to incorporate
concepts relating to geometryy.I have a class of
really dramatic children this yearyand I try to
find as many ways toyget them involved in [the]
things they enjoy and the way that they enjoy
learningy.I just printed that out [and] I read
through it. I had a great laugh reading this
play that someone had taken so much time and
energy to writey.I [had] 19 kids [who] really
enjoyed learning about geometry, so it’s wonder-
ful (Lori, TI).

Connect-ME also offered alternative TPD re-
sources in the form of online conferences and face-
to-face workshops. Participants in remote areas
(rural, out-of-province, out-of-country) acknowl-
edged feeling isolated and valued the ability to
connect, communicate, and share with members in
an online forum (e.g., Lisa, TI). A few less isolated
community members, however, preferred face-to-
face opportunities in order to accomplish the same
ends (e.g., Dan, TI).

The participants had confidence in the quality of
the resources because it was vetted by a facilitator
they trusted and the contributions to the resource
bank were made in the spirit of providing positive
mathematics experiences for students; these tech-
nology-facilitated learning opportunities provided
teachers with the supports they actively sought.

5. Discussion

The findings indicate that the perceived needs of
today’s novice elementary mathematics teachers can
be met through: (1) alternative forms of TPD; (2) a
professional community of practice; and (3) access
to knowledge through technology-facilitated learn-
ing—all characteristics identified as important to
the success of Connect-ME. These three patterns are
complemented by the five themes which emerged in
the analysis illustrating the necessity of both formal
and informal TPD alternatives through a compen-
dium of personal teaching experiences, opportu-
nities to share, forums for communicating, and
access to quality resources.

First, the study indicates that this group of novice
elementary mathematics teachers need and actively
seek alternative forms of TPD that are on-going and
long-term, are in context to their own teaching
experiences, provide control over their own learning
experiences, and include both online and face-to-
face opportunities. They want formal and informal
TPD experiences that relate directly to interactions
with colleagues, students, experts, self and indirectly
through continuous access to quality resources
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(e.g., resources found on Connect-ME). Although
these findings are consistent with the extant literature,
little information is provided for determining ways to
meet these expressed needs. In its sixth year of
existence, Connect-ME offers a method and means to
meet the expressed needs of these novice teachers
through mixed-method delivery mechanisms.

Second, the results suggest that a community of
practice could be acknowledged as an important
form of alternative TPD since this view: (a)
promotes sharing ideas and quality resources; (b)
offers a venue of communicating and reflecting with
other elementary mathematics educators; and (c)
prevents feelings of isolation that can arise within
the teaching profession. Although the literature
identifies these particular elements (e.g., Wenger,
1998; Lieberman & McLaughlin, 1992), it does not
incorporate the social learning theory of commu-
nities of practice into alternative TPD models for
meeting the identified needs of these teachers.
Connect-ME provides an example of one way to
weave an online community of practice into new
TPD models by providing novice elementary
mathematics teachers with a safe, communicative
community for sharing resources and ideas and an
environment where they can proactively seek the
help they need. Further research, however, is needed
into the role collaboration plays in supporting this
group of teachers since the literature identifies
collaboration as an important characteristic within
communities of practice (Lave & Wenger, 1991) but
the analysis did not support this notion. Rather, it
was the sharing and communicating that was of
greatest significance to these 27 novice teachers.

Finally, this study recognized the importance of
providing teachers with sustainable access to knowl-
edge and quality reform-based resources through
technology-facilitated learning. What emerged from
the findings was the significance of emotional and
personal connections, in addition to pedagogical
and curricular support, for sustaining an online
community of practice. The literature recognizes
this need (e.g., Laferrière et al., 2000), but provides
little direction in how best to accomplish a genuine
emotive connection. The results suggest there are
possibly three essential elements necessary for these
connections to exist. First, initial community
members should have a personal link to, and a
loyalty and respect for the project facilitator, as
professional learning requires effective leadership.
In the case of Connect-ME, the facilitator is the
mathematics professor for all the B.Ed. candidates
who are now members of this community. She is
viewed by the community as a quality leader who is
an expert in elementary mathematics. Second, the
facilitator should continue to communicate with all
members of the online community even after they
graduate. For example, the Connect-ME facilitator
communicates weekly with all members of the
community through a group email. And third, the
online forum should be created and developed at
the grassroots level as identified by Watts and Castle
(1992); its growth, however, ought to be the result of
previous personal connections. Connect-ME was
created, and continues to develop and grow, by
B.Ed. students and graduates of the program. This
connection provides a sense of ownership and
personal efficacy towards the project. These con-
clusions support the literature which suggests that
beginning with a locally developed online commu-
nity managed by a quality facilitator is important
for successful online projects (e.g., Lieberman &
Grolnick, 1996).

This study provides educational researchers and
administrators, interested in examining and sup-
porting novice elementary mathematics teachers’,
alternatives for generating new professional devel-
opment opportunities and models—ones that meet
the needs of novice elementary mathematics tea-
chers. In addition, the perceived key elements
necessary for success are highlighted and this, in
turn, can offer an opportunity to build upon
existing explanatory models of online communities.
Connect-ME provides an example of one vehicle
that supports the needs of these novice elementary
mathematics teachers by incorporating alternative
TPD, a community of practice, and technology-
facilitated learning into opportunities for learning
and growth. Further research, however, is needed to
increase our understanding of how online commu-
nities function and how levels of engagement can be
expanded. Connect-ME is one step in moving the
reform agenda forward by listening to teachers’
voices, honoring the literature and trying to bridge
these two domains so important for improving the
quality of elementary mathematics education.
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