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Abstract
What is the nature of onsite and online mentoring which enables student teachers to design
inquiry-based, technology rich learning experiences? Inthis case study, faculty and expert teachers worked
with fifteen student teachers during an elementary school practicum. An onlineintelligent design
environment supported the development of a community of practice and instructional design. Discussion
focuses on teaching from an inquiry stance and engaging in the intellectual work of mentoring student
teachersto teach with technology rather than just modeling practice.

Context For Inquiry

Preparing teachers today requires critical examination of what it meansto teach and learnin
increasingly networked, technology-rich classrooms. Most young people entering teacher preparation
courses have not, themselves, experienced such schools. They and many of the students who will follow
them for the next ten years, have been shaped by an education system that is still struggling to make the
transition to teaching and learning in a post-industrial era. On campus and in schools, they are learning to
be teachers guided by university faculty and experienced teachers who are, themselves, are only starting to
come to grips with the pedagogical changes required to engage studentsin technology-rich learning
environments.

Living thistransition, new teachers cannot depend either on their own experience of K-12
schooling, nor yet on the widespread and effective use of technology for teaching and learning in schools
and in post-secondary programs to provide the images or the expertise they will need to move their own
practice beyond currently conventional uses of technology. At the moment, technology use in schools and
on campus tends to replicate and reinforce familiar practices of schooling: do an Internet search
on...present your report in PowerPoint...word process your assignments...access your readings from the
course outline. Even when they, themselves, are fluent technology usersin their lives outside school, few
student teachers express confidence about using technology in creative and interesting ways that transcend
such practices (Clifford, Friesen & Lock, 2004). We have encountered few schools and university programs
that devote critical and innovative attention to the ways in which teacher preparation courses and practicum
experiences with ICT might help prepare student teachersdifferently for their future roles (Jacobsen,
Clifford and Friesen, 2002). It is still too often the case that questions about technology revolve around
matters of utilization rather than around questions of fundamental school reform.

Learning with technology, as distinct from learning about technology, has the capacity to
transform learning environments in ways that are difficult for most educators to imagine. Coupled with the
struggle many adults have in using basic computer functions such as email, search engines, and
presentation software is the much larger issue that the children in today’ s schools have never known
anything other than adigital world. For the first timein human history, the young are more confident and
more fluent with the dominant technologies of the times than the adults charged to teach them. They are
“digital natives’ (Prensky, 2003) whose new abilities, skills, and preferences are to alarge extent
misunderstood and ignored by the previous generation of educators who speak and act with a distinct
digital immigrant accent.

Finding ways to bring educators’ attention to the implications of digital technologies for learning,
and to bring those technol ogies into classrooms in increasingly meaningful, effective and innovative ways
isone of the important tasks of teacher education. As Cochran-Smith (2003) notes, “whether by design or

308



by default, then, this means that teacher educators—those who teach the teachers—are now the linchpinsin
educational reforms of all kinds (p. 5)”

This paper isabout a collaborative inquiry undertaken by an elementary school staff, a faculty
member and a professional development organization to address the mentorship of student teachers by
intentionally creating a culture of inquiry in the context of media and technology practice. This study is an
example of design research that directly addresses the crucial intersection of teacher professional
development, student teacher preparation and the practicum experience in both face-to-face and online
environments (Bereiter, 2002). The questions we raise outline important research directions we have been
following for anumber of years. First, where technology is concerned, the old “follow the expert” model of
teacher preparation becomes troublesome in significant ways. Currently, most experienced classroom
teachers (that is, the ones who would conventionally provide models of exemplary teaching for practicum
students) are, themselves, only beginning to learn how to think and work in new ways with technology.
Furthermore, these teachers are caught in the transition to post-industrial practices of teaching and learning.
Thus, taken-for-granted notions that field placements provide novices the opportunity to learn from the
expert modeling of practice no longer hold. Because the expertise of experienced teachersis, itself, very
much in flux, avery different approach to the practicum experienceis called for, best captured in Cochran-
Smith and Lytle’s (2001) term “inquiry as stance”:

L earning from teaching through inquiry assumes that beginning and experienced teachers need to
engage in similar intellectual work. Working together in communities, both new and more experienced
teachers pose problems, identify discrepancies between theories and practices, challenge common routines,
draw on the work of others for generative frameworks, and attempt to make visible much of that whichis
taken for granted about teaching and learning. From an inquiry stance, teachers search for significant
guestions as much as they engage in problem solving. They count on other teachers for alternative
viewpoints on their work. Inavery real sense, the usual connotation of "expertise" isinconsistent with an
image of teacher aslifelong learner and inquirer.

Second, exploring creative and innovative ways to use technology puts everyone into a place of
genuine inquiry about school reform. Thus, professional development becomes an essential component of
the work, which must exist along a continuum of professional scholarship for student teacher learning
through to teacher in-service and graduate work. Teacher preparation experiences closely tied to the
learning of experienced teachers provides a powerful environment for change, both for experienced and for
beginning teachers.

Third, field supervision of student teachersis not conventionally regarded as scholarly work. In
many universities, field supervision is assigned to sessional instructors and seconded teachers, who are
believed to be closer to “the reality of the classroom” and therefore particularly suited to model practical
teaching expertise. Often, the major work of these instructorsisto evaluate student teacher progress. In
line with Cochrane-Smith and Lytle’'s (2001) work, however, we argue that a scholarship for teaching
demands the active involvement of faculty in intentional communities of inquiry where “everyoneisa
learner, aresearcher, a seeker of new insights, and a poser of questions for which no one in the group
already hasthe answers’ (p. 23).

Generally, practicum placements are arranged so that student teachers are assigned to individual
teachersin schools with attention to their subject specialties, grade preferences and perhaps geographical
proximity. Inthisproject, acadre of student teachers was assigned to a school along with afaculty advisor.
The cadre placement was made (i) in order to create a diverse community of practice for the purposes of
inquiring in adisciplined way into the changes to teaching and |earning demanded by the effective use of
ICT and (ii) to break down the conventional isolation of the classroom teacher in order to permit
experienced teachers to work more effectively together; student and experienced teachers to function as
teams; and the school to regard the cadre of students assigned to them as the responsibility of the school as
awhole.

Through interventions in the conventional structure of student teaching experience, it was hoped
that the study would seriously address the complexity of change that the effective use of technology in
schools both enables and requires, and that it would do so in away that was better able to prepare new
teachersfor post-industrial classrooms.

Research M ethod

Using a case study research approach (Merriam, 1998; Stake, 1995) we documented the nature of
mentoring relationships devel oped with 15 student teachers who completed an extended practicum in an
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elementary school in Fall 2003. The faculty member used Intelligence Online (i0), an online learning
environment and instructional design tool, to cultivate professional dialogue about practice and to provide
mentoring support in the design and devel opment of inquiry-based projects and learner assessments.

Riverbend Elementary School staff worked closely with a faculty member from the Faculty of
Education to support a cadre of 15 student teachersin their extended practicum experience. Students spent
4 full days aweek in classrooms. The faculty advisor spent two full days aweek in the school working with
student teachers, with partner teachers, and with Galileo Educational Network professional developers who
were working with teachers to develop strong inquiry-based practice. Intentional goals that framed how
field supervision was defined by the faculty member were to facilitate agradual and graduated, reflective
and rewarding learning experience for student teachers, to observe student teachersin avariety of learning
and teaching situations, to support classroom teachers and student teachersin establishing and sustaining
mentoring relationships, and to facilitate mentor teacher assessments of student teacher growth and
development.

Community Building

From day one, the student teachers and the faculty member were welcomed with open arms and encouraged
to become active participants in the school community. Sixteen new individualsin a school can create some
challenges, from parking to borrowing resources to finding a seat in the staff room! In August, the school
principal and faculty member planned how to create a welcoming environment for the student teachers and
designed ways in which staff would be supported in working with the cadre of 15 student teachers. The
principal and faculty member assembled keys, staff handbooks, policy documents, media center |oan cards,
and other materials to support student teachers in becoming active members of the learning community. A
classroom was made available for student teachers as a home base during the semester.

Both the principal and the faculty member wrote |etters of welcome to the student teachers that
included information about the school, the cadre approach to field experience, the case seminar and initial
expectations for classroom observations and relationship building. The faculty member also wrote aletter
of introduction to each classroom teacher to thank them for working with student teachers, to explain when
shewould be in the school and to outline the schedule for case seminarsin the school. The principal and
faculty member hosted a welcome session very early in September for school staff and student teachersto
discuss the cadre approach to the extended field experience, to provide an opportunity for people to meet
and mingle, and to help student teachersto learn about the culture of the school. The pair also collaborated
on the design of an early seminar with the school’ s teacher librarian that hel ped student teachers to become
aware of and make good use of the vast physical and technological resourcesin the school.

Matching Mentees and Mentors

Many of us can remember how important good mentors were to our early development. The need
for mentoring new teachersiswell documented in literature on teacher attrition (Gold, 1996). New teachers
need continued mentoring and support in the field as they begin to experience and reflect on what it means
to teach in technol ogy-infused, inquiry-based learning environments (Jacobsen & Lock, 2004; Jacobsen,
Clifford & Friesen, 2002; Jacobsen & Goldman, 2001). Our research has demonstrated that onsite and
online approaches to professional development and mentoring that supports teachers in designing,
implementing and evaluating technology rich learning environments for students can lead to transformed
and sustainabl e classroom practices (Jacobsen, Clifford & Friesen, 2002; Friesen & Clifford, 2002;
Jacobsen, 2003, 2002, 20014, 2001b).

Instead of randomly assigning student teachers to a mentor, school administrators and the faculty
member worked together to support peoplein initiating and devel oping mentoring relationships amongst
themselves. In the first week, student teachers were encouraged to introduce themselves to teachers and to
observe and help out in anumber of classroomsin their division. Mentor teachers welcomed student
teachersinto their classroomsto learn more about their instructional plans, inquiry projects, assessment and
classroom management strategies and learning cultures. After the first week, the principal and faculty
member began to formalize mentoring relationships and student teaching arrangements based on feedback
from mentor and student teachers. While some found this approach to matching mentors and mentees
stressful, widespread feedback indicated that most teachers and student teachers appreciated the extratime
and opportunity to meet more of the children and teachers, to learn more about the school, and to establish
mentoring relationships based on shared interests.
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Continuous Professional Development

The case seminar was unique in that weekly meetings took place each Tuesday afternoon at the
school. The faculty member and student teachers had their our own classroom in the school which gave
student teachers a place to gather for professional dialogue within and beyond case seminars, to collaborate
oninstructional planning and research and to access technology. Student teachers also congregated and
collaborated with teachers in classrooms, in the staff room and in the media center before, during and after
school.

A meaningful and much valued outcome of holding the case seminar at the school was the regular
participation by school administration, mentor teachers and a Galileo Network teacher, Dr. Sharon Friesen.
Teachers and administrators facilitated several case seminar discussions about multiage classrooms,
authentic assessment, class management and differentiated instruction. Sharon led a popular and valued
seminar on issues to do with teaching elementary school mathematics. Teachers also hosted lunch hour and
after school discussions about teaching issues and topics with the cadre of student teachers. The faculty
member was abl e to serve as an academic resource and aliaison to the University of Calgary. School staff
approached Michele with questions about graduate programs and continuous professional development
opportunities on campus. Several teachers are pursuing graduate study in the Faculty, and others
approached her with questions on preparing an application for graduate school. The faculty member was
invited to lead a professional development session with Riverbend staff and student teachers on the
relationship between teaching quality standards and narrative assessment of student teachers.

IO - An Online Professional Development Environment

The teachers at Riverbend School work in an online environment, 1O (Intelligence Online)
developed by Galileo Educational Network and Axia NetMedia (Jacobsen & Gladstone, 2004). 10isa
fully mentored online professional learning environment for student and experienced teachers. In addition
to being fully mentored, 10 isasituated learning environment (Herrington, 2002; Herrington & Oliver,
1997, Herrington & Oliver, 2000; Herrington, Oliver & Reeves, 2002, Herrington, J., Oliver, R.,
Herrington, A., & Sparrow, H.,2000) in which teachers are guided through an inquiry -based instructional
design process as they create authentic learning tasks for their students and devel op performance
assessments for these tasks.

10 provides teachers with the tools and processes to choreograph a complex inquiry -based
learning environment, and to communicate and learn with other IO members. 10 is designed to create and
to support online professional learning communitiesthat work. It contains

content to assist teachersin thinking about inquiry,

suggestions for how to involve studentsin meaningful ways right from the outset,

examplesthat illustrate each aspect of the design process,

aworkspace for the developing inquiry task,

spaces for asynchronous communication with others,

apublishing feature that |ets teachers create websites to involve parents and studentsin the

evolving inquiry,

templates for the co-creation of assessment rubrics that map directly to tasks designed for students,

functionality to create classlists and student records,

mechanisms that permit online mentoring by Galileo Educational Network professional

devel opers around the actual inquiries and problems of classroom implementation.

Through 10, student teachers, faculty, cooperating teachers, and professional devel opers were bound
together in ways that invited the student teachers into what it meansto teach. 10 provided a space where
experienced teachers, professional developers, student teachers and faculty could all come together to
design engaging work for the classroom and to work out the difficulties of meaningful practice together.

When speaking about the val ue of having the support of 10, one of the student teachers stated,
“...thenwith using 10O ... being able to plan on that. That opened my eyes to what planning could be,
assessment could be, [it] forces you to integrate technology in waysthat | think | have even resisted inthe
past but also gives you the courage and confidence in yourself that you can because there are models to
look at and show you how. And then you start to understand the benefits for the students. But you have to
get past yourself as a stumbling block and under standing how it can be used” (Clifford, Friesen & Lock,
2004).
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During the student teachers extended field experience at Riverbend, 10 provided a place for
asynchronous communication. University faculty, teachers, student teachers and expertsin the field
explored together the living character of what it means to teach from an inquiry stance. One of the
preservice students reflected on the experience during a post-semester interview. “ Yeah, it was very nice to
go through that process with themand for it to be such an open discussion so that you are not sitting there
thinking, ‘I’mnot really understanding this.” It wasreally good to know that people who have been in the
field for that long were having the same sort of difficulties and struggles” (Clifford, Friesen & Lock, 2004).

Inquiry and Technology

Researchers are only beginning to understand the value and potential of distributed learning
environments made possible by networked technologies and are starting to document the range of usesto
which these tools can be put to support and extend the student teaching experiencein the field. Case
seminars focused on Reflective Inquiry as a Sense-Making Process and living cases were based on key
issues that arose from field experiencesin the school. Student teachers were expected to regularly reflect on
their teaching experiences, decisions and actions. In addition to maintaining daily reflections and
observationsin afield journal, weekly reflections on key questions, events and issues that arose during the
week were submitted to the faculty member viaemail. In many cases, Michele responded to these weekly
journals through email.

Student teachers participated in discussion groups that the faculty member initiated in the 1O
online community that exended the case seminar discussion on several topics: classroom management,
assessment, inquiry-based learning, and virtual education. The student teachers also took the initiative to
host arange of online discussionsin O about various topics within the cadre.

Student teachersindividually or collaboratively designed a technology enhanced inquiry project
for children using Intelligence Online (10), a web-based instructional design environment. Although it was
considered optimal for professional development that the student teacher had the opportunity to not only
plan the inquiry project, but also to teach it, this was not a requirement given the variety of instructional
schedules and plans that were in place in the school. Feedback on the inquiry projects was provided in four
areas: instructional unit design, assessment rubric(s), academic rigour and active exploration.

The Galileo Network supported the student teachers in the development of inquiry projects using
Intelligence Online, in exploring innovative uses of technology for learning, and in finding rich resources
and connections with experts to expand their instructional repertoires. Dr. Sharon Friesen contributed to
onsite case seminars on aregular basis, co-planned instructional and assessment strategies with the faculty
member, and supported and extended student teacher dialogue in online discussions. A rich community of
inquiry developed from the sharing and professional development that evolved in the school between
mentor teachers, student teachers, university faculty and Galileo Network professional development
experts.

Student teachers used a range of technologies in support of student learning across the curriculum,
from digital cameras and the Smartboard, to Internet research, computer-based artwork and digital
filmmaking. Several classes of division one students produced interpretations of Ted Harrison paintings
using KidPix, acomputer based art and animation tool. Student teachers learned how to support several
division two classes that were involved in digital filmmaking projects. A number of student teachers
researched, reviewed and assembled lists of web-based resources that supported student research and
learning across the curriculum. Children across the grades wrote stories and poetry using the AlphaSmarts,
which are mobile and inexpensive text editing devices that can connect to computers for more sophisticated
editing and printing.

Mutual Benefits of the Cadre Approach

There are anumber of benefitsin the cadre approach for both school staff and student teachers.
School staff appreciated having the field advisor in the school two days per week to discuss emergent
issues and concerns, to celebrate student teacher strengths and accomplishments, to compare approaches to
instructional planning and field journaling, to clarify university expectations and approaches to narrative
assessment, and to ask about graduate programs. The regular onsite presence of the field advisor allowed
for more communication and continuity between the mentor teacher, student teacher and the faculty
member. Teachers recognized and appreciated the many ways in which the cadre of student teachers
supported each other, shared information, plans, assessments and resources and introduced new ideas.
Mentor teachers often commented on the benefits of articulating what they knew and held intuitively about
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instructional planning, assessment and curriculum with those who were new to the profession. Teachers
enjoyed sharing their expertise with the entire cadre of student teachersin asmall group setting, such as
case seminar or during alunch hour session.

Being part of a cadre offers anumber of benefits to student teachers. The fifteen student teachers
felt very connected to each other and appreciated the opportunity to build an authentic and meaningful
mentoring relationship with their field advisor who was there two days per week. Student teaching, like
other internships, involves emotional highs and lows and daily encounters with ill -structured (Jonassen,
1997) and unanticipated problems. Becoming connected to an onsite and online community of peers who
are going through a similar experience in the same place is reassuring. Student teachers drew on each
others' strengths while building relationships with children and teachers in the school and becoming
acclimatized to the school culture. They appreciated the opportunity to work together as a group, to share
curricular resources and expertise, and to critically discuss strategies and methods as they took on more
teaching responsibilities. Student teachers valued frequent teacher involvement in case seminar and regular
access to the school principal to discuss what was happening in the school, to analyze emergent issues and
to explore living case topics. Student teachers posed questions, investigated decisions, and analyze possible
responses and solutions as a learning community in case seminar, in online discussion groups and during
thousands of serendipitous and planned meetings within and beyond the school. The student teachers
recognized both the value of being a part of two different classrooms and observing two different teaching
styles aswell as the consistency of being with one partner teacher through the entire student teaching
experience. This cadre of student teachers highly valued the opportunity to participate in the culture of
inquiry that was establishing in case seminar and lived out daily by children and teachers.

Student teachers benefited from their onsite and online collaboration with Galileo teachers, who
supported student teachers with their instructional planning in IO by providing resources, teaching ideas
and prompt feedback. Students valued Sharon’ s participation in case seminars, and appreciated her hel pful
advice and expertise about teaching elementary mathematics.

Devel oping a technol ogy-enhanced inquiry project using 1O increased student teacher’s
understanding of inquiry, instructional planning and learner assessment. Working through IO challenged
student teachers to think about the big picture and how to make projects meaningful for children. Student
teachers became more aware of all the planning involved in doing an inquiry project by answering the
questions and filling in the different sectionsin 1O. Investing time in instructional planning using 10 helped
student teachersto intentionally create rubrics that connected learning objectives to the big ideas important
to the subject or idea. The majority of student teachers agreed that other student teachers should have
accessto 10 to learn more about instructional planning and assessment for inquiry-based |earning.

Discussion and Findings

The nature of onsite and online mentoring that enables student teachers to use inquiry -based
approaches to technology integration is responsive and flexible (Jacobsen, Clifford and Friesen, 2002). Our
goal for using 10 was to connect student teachers with each other, with education faculty, and with
professional colleagues who share an interest in questioning teaching practice, pursuing inquiry-based
learning for children and themselves, and devel oping innovative uses of technology for learning. We
established an online mentoring environment for student teachers with the goal of helping them to resist the
urge to “teach the way they were taught” as they encountered the many challenges that come with learning
through inquiry and technology. The online mentoring approach was flexible, responsive and emerged
specifically in response to the needs and experiences of the student teachers themselves.

Student teachers were required to develop one cross-curricular inquiry project for children that
employed media and technology in creative and meaningful ways. Intelligence Online supported student
teachersin their instructional design tasks of establishing curricular connections and goals, preparing
essential questions and designing inquiry tasks, and devel oping performance and assessment rubrics. Each
student created atechnology -enhanced, inquiry project for children, either individually or in pairs. All of
the student teachers reported that (i) they would recommend that other student teachers have access to the
Intelligence online design tools to support instructional design and development, and (ii) that they would
benefit from using this online design support tool as a beginning teacher. Student teachers reported that the
onlineinstructional design process took a significant amount of time but they expected that subsequent
design tasks would take less time.

We know from first hand experience with student teachersin 1O, that “ design-based activities not
only provide arich context for learning, they also lend themselves to sustained inquiry and revision that
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will help designers come away with the deep understanding needed to apply knowledge in the complex
domains of real world practice” (Koehler, Mishra, Hershey, & Peruski, 2004, p. 32). Analysis and reporting
of results focused on the efficacy of online design and discussion spaces for ill structured problem-solving
(Jonassen, 1997). Key findings are that (i) Intelligence Online did support mentors and student teachersin
sustai ning meaningful professional dialogue throughout the semester, and (ii) the online design tools
enabled student teachers to devel op inquiry -based, technology enhanced projects for children. Student
teachers participated frequently in instructor-designed, community discussion spaces that supported and
sustained ongoing professional dialogue about arange of key pedagogical issues and concerns. In
community and one-to-one discussions online, the faculty member and professional educators were able to
provide intentional mentoring and sustainable support to student teachers that built and extended upon face-
to-face encounters. Our analysis reveals that online spaces provide arisk-reduced space to work out some
of the dilemmas and ill-structured problems that characterize early and ongoing teaching efforts. All of the
inquiry projects designed by student teachers using I ntelligence Online demonstrated acceptabl e uses of
technology for learning. Further, most student teachers (75%) were able to develop robust and authentic
inquiry projects for children that implemented innovative, creative and meaningful uses of media and
technology.
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