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Abstract: This paper describes the impact of Preparing Tomorrow’s Teachers to Use Technology (PT3) programs at the University of Vermont (UVM) and the continuing PT3 influence at UVM and four additional Vermont teacher preparation programs anticipated over the next three years. Features of UVM’s first grant, titled Technology FEAT (from entry to adaptation to transformation), will be explained to illustrate the evolution of a new grant award, The Portfolio Connection, received October, 2003. The paper further describes the purpose of The Portfolio Connection, how it aims to provide new research about the impact of electronic portfolio construction, and how this process prepares pre-service teachers to become reflective practitioners who use technology to improve student learning.
Technology FEAT

When the College of Education and Social Services at the University of Vermont (UVM) received its first Preparing Tomorrow’s Teacher’s to Use Technology (PT3) award in 2000, its goals were: a) to build community among college faculty and K-12 teachers to support student learning; b) to offer a medley of professional development opportunities to faculty and K-12 teachers in field placement sites; c) to instruct pre-service faculty and K-12 faculty in the use of Standards into Action; and d) to extend the use of e-portfolios to all students and faculty. 

The acronym FEAT, from entry to adaptation to transformation, was chosen to represent three of the five stages of technology adaptation identified by the Milken Foundation in 1999. The focus of the grant was to enhance the technology skill level of our campus and field faculty, to improve teacher preparation of our teacher candidates, and to help everyone within the College and liberal arts faculty move along the continuum. Electronic portfolio construction and a standards-based unit and lesson repository called Standards into Action were used to provide the context for integrating technology. 

Technology FEAT provided faculty training, just-in-time instructional support, expanded technology-related experiences for pre-service teachers, classroom demonstrations and modeling of technology integration, and support for electronic portfolio construction. At the conclusion of the grant period, we accomplished the primary objective of the project to increase the integration of technology into our courses by raising the skill and knowledge level of faculty and students. Examples of these accomplishments are documented at http://www.uvm.edu/pt3/exhibits.  As indicated in the Third Annual Report of Technology FEAT:

· 95% of faculty reported that they regularly include education technologies where appropriate when designing their own lessons, an increase from 62% in 2002.

· From Spring 2001 to Spring 2003, the number of courses requiring students to communicate using technology increased from approximately 25% of all courses to 49% of all courses.

· Faculty expectation that students communicate with experts using technology increased from 0 to 25% of all courses in Spring, 2003.

· 81% reported being comfortable planning for class sessions that involve student use of technology during instruction, an increase from 60% in 2002.

· 54% report having strategies for assessing student learning in technology-rich environments, an increase from 32% in 2002.

· 100% regularly use technology to communicate with peers and administrators, up from 90% in 2002.

Faculty assignments of multimedia projects rose from a baseline of 46% in 2001 to 65% in 2003. Both secondary and middle school teacher preparation programs have added educational technology courses for their teacher preparation candidates. Substantial use of technology in classrooms has predicated the discussion of a student laptop requirement to accommodate growing faculty requests.

Sustainability

A number of projects and strategies that we successfully included in Technology FEAT have been adopted and enhanced through additional funding sources.  The faculty mentoring program, where pre-service students worked with faculty to integrate technology in coursework, is now funded as a pilot program through UVM’s Center for Teaching and Learning. PT3 student technology mentors have evolved into UVM TechCats and technology support, initially limited to education preparation faculty, is now offered to all UVM faculty.  (See http://www.uvm.edu/techcats/ for more information.)

The student mentoring program proved very successful in helping P-12 teachers in our field site schools learn about and use technology with their students. A spin off of this program has been included in a 21st Century Community Learning Centers grant awarded to the Winooski School District by the Vermont Department of Education. This three-year grant integrates technology into math and literacy instruction to improve student achievement for high-risk students. In this partnership, UVM pre-service teachers are hired to work in out-of-school programs (after school and summer) to mentor classroom teachers and at-risk students in math/literacy/technology-based projects.  UVM faculty members provide professional development courses to Winooski teachers using an interdisciplinary model that includes literacy, math, and technology.

One of our consortium partners and professional development sites, the South Burlington School District, has integrated a “technology learning service project” so that our teacher candidates work with their faculty to support specific technology projects. Because of our work with P-12 field sites and the successful integration models that many of these teachers now have in place, Vermont Institutes, a non-profit partnership supporting teacher quality and school leadership in Vermont, has contracted with our college to develop case studies that tell the story of how teachers learn and implement technology in teaching.  This project, VT3 – Vermont Teachers Teaching with Technology, is currently under development and will become a public web resource by June, 2004.

Technology FEAT To Portfolio Connection

Technology FEAT expanded the understanding and development of electronic portfolios within our college. Currently, many pre-service students opt to develop web-designed electronic portfolios.  Although this method helps students demonstrate their technology facility and secure teaching positions, it requires a great deal of effort and support. The lack of research studying how eportfolio development impacts teacher practice prompted us to think about alternative models and controlled studies to assess the value of electronic portfolios in education and became the basis for our newest initiative, The Portfolio Connection.

The Portfolio Connection, awarded to UVM by the U.S. Department of Education in October, 2003, continues our early work by focusing on implementing and gathering research about the effect of an integrated portfolio tool on teacher practices, technology proficiency of faculty and students, and institutional assessment.  It builds upon a partnership between the Vermont Department of Education, IBM/Reinventing Education, UVM, and the Vermont State Colleges.  This partnership began in 2002 when the Vermont Department of Education and IBM’s Reinventing Education program (RE3) embarked on a venture, along with nine educational sites across the nation, to develop a new tool to support the reflective process of electronic portfolio creation. This new tool, now called Teachers’ Workplace, includes the ability to create collections of artifacts that may be repurposed for varying audiences, to share artifacts with instructors and/or peers, to provide reflection about artifacts under review, to create journal entries on topics of interest, and to enable peers and reviewers to communicate about topics using threaded discussions. 

Early prototypes of portfolio tools (referred to in this paper as Teachers’ Workplace) will be provided to UVM and Vermont State Colleges in the Summer of 2004.  The tools will likely feature digital video management capabilities, communication vehicles, and user-defined collections for sharing of artifacts and reflections. These features will support social construction of information, reflective practice, and assessment strategies. Over the next three years, the University of Vermont will guide professional development activities at UVM and provide resources to help the Vermont State Colleges (Castleton State, Johnson State, and Lyndon State) and Champlain College initiate and maintain electronic portfolios for their students, faculty and organizations.  Professional development activities will focus on Standards into Action, IBM’s Teachers’ Workplace, and the creation and production of digital video, assisted by Apple Computer Corporation. We will build upon the successful professional development strategies devised during Technology FEAT and will offer a variety of options for vision building, planning, and learning about these new technology tools. We will replicate the student mentor project and recruit pre-service students at each of the sites to provide one to one support for faculty. A professional development coordinator will work at each site to deliver online, face-to-face, synchronous and asynchronous support to both students and faculty.

At an organizational level, the University of Vermont teacher preparation unit will pilot a unit portfolio to gather institutional data for self-improvement that directly links to student portfolios and other key assessment data. Information learned by UVM will be shared with the other teacher preparation programs to help them adapt this tool to their needs.
Research And Electronic Portfolios

The use of electronic portfolios has grown rapidly in educational institutions and teacher licensure programs. Electronic portfolios are used by colleges of education for NCATE and INSTAC program accreditation, by teachers in practice by NBPTS for national board certification, and by a growing number of college teacher preparatory programs (Delandshere and Arens, 2003; Young, 2002).

There are many reasons for this. Electronic portfolios produce a performance-based assessment of what a learner knows and can do. They provide an array of multimedia tools to use, and the capability of sharing these at a distance or with their instructor and classmates is easy. They can be stored for access, revised, and organized in a variety of ways. However, beyond these functional conveniences, should we be adapting them so readily without evidence regarding their value in preparing classroom teachers? (Delanshere and Arens, 2003)

A review of literature reveals articles that tell personal stories of eportfolio building (Andrews, S.P., Ducharme, A., Cox, C. 2002; Olson, Wentwork, Dimond, 2002; Richards, R.T. 1998; Tuttle, 1997) that define portfolio structure, function, and organization (Barrett, H., 2000; Danielson, C. and Abrutyn, 1999; Wolf, K. & Dietz, M. 1998;),  and  how it helps candidates seeking employment  (Young, J.R. 2002, Jenkins, 2001; Wiedmer, 1998; Giuliano, 1997). However, after an extensive search of literature, there are no studies that examine how electronic portfolio construction impacts future teacher’s classroom practices and K-12 student learning (Delanshere and Arens, 2003).

Electronic portfolios appear to be highly promising tools for evaluation and learning based on research about how we learn. Findings summarized by the National Research Council in their publication, How People Learn (2000) concluded (1) students bring previous knowledge including some misconceptions that frame how they will learn new things; (2) students must have a deep foundation in factual knowledge and are able to organize their knowledge in ways that facilitate its retrieval and application; and (3) students need to be taught how to define their goals and evaluate their own progress so they can take responsibility for their own learning. 

Recent advances in technology and communication networks offer a range of new tools and opportunities to advance learning and assessment. National standards have defined how our students should be using these tools and how our faculty should be integrating them into their teaching (NCATE, 2002; NETS-T, 2000). 

Portfolio development is an important means to help faculty and pre-service students use and integrate a host of technology tools that help students become better classroom teachers. There is an emerging body of evidence that portfolio assessment is a process for learning as well as for assessing what students have learned (Campbell, Melenyzer, Nettles and Wyman, 2000; Cole, Ryan, Kick & Mathies, 2000, Clark and Estes, 1999; Mabry, 1999). A close examination of the process of portfolio construction reveals how it is closely aligned to what the National Research Council (2000) discovered about the learning process.

Portfolio assessment models rely on learners as active players in representing what they have learned through a purposeful collection, selection, and explanation of their work (Wiedmer, 1998, Cambridge, 2001). Portfolios provide a more accurate reflection of a person’s strengths and weaknesses because in this environment, the learner’s thinking becomes visible (Delandshere & Arens, 2003, Russell & Butcher, 1999). Hatch (2000) sees the visibility of web-based portfolios as a vehicle to pursue the scholarship of teaching that, in his vision, provides an audience for feedback, sharing, and communication of ideas for others to build upon. Electronic portfolios offer both an on-going and summative documentation of knowledge, creativity, and perspective and a growing means of assessment being used on an individual, programmatic and institutional basis.

Electronic Portfolios with imbedded communication tools promote social construction of knowledge. This deeper understanding comes from the interaction with peers, professors and experts and transforms information into knowledge (Cambridge, 2001). Pierson and Kumari (2000) describe the web as both a technology and an interface, a portal that encourages individuality and connection and promotes collaborative feedback. Cole (Cole, et al, 2000) concluded that the main advantage of portfolio development is that it reveals the process of learning to the instructor. Electronic portfolio development not only reveals the process of learning but also facilitates feedback from multiple assessors throughout the production process. This provides learners with a clear picture of their own learning and facilitates the ability to recognize what they understand and what they still need to learn against a set of preordained program and state standards. Russell and Butcher (1999) found that in building electronic portfolios students had an in-depth understanding of content, and the construction process provided a better method for students to reflect upon their work given the formative nature of the feedback and the criteria guiding development. 

Reflective practice is a valued teacher attribute because it engages the teacher in assessing his/her own performance for continual self-improvement (Levin and Camp, 2000). Reflective processes are enhanced in electronic portfolio creation. Students can more easily look back and edit their work, share their lessons and assessments with others, and reflect upon their own teaching practices by examining some videos of their classroom lessons and student interactions.

Adding To The Knowledge Base

The Portfolio Connection seeks to build upon the research on electronic portfolios by answering the question: How does the process of using a comprehensive eportfolio tool during teacher preparation impact teacher candidate’s practices and use of technology in P-12 classrooms?  Under the guidance of The Metiri Group, The Portfolio Connection will conduct a three-year study to collect and analyze data about the use and application of electronic portfolios in teacher preparation programs. Cohorts of pre-service teachers and higher education faculty at the University of Vermont and in four Vermont teacher preparation colleges will be taught how to use an online electronic portfolio system to support reflective practice and knowledge construction. Student volunteers will be recruited and throughout the pre-service experience receive support from their faculty, other students and the PT3 team. Quantitative and qualitative data will be collected to determine the impact of the electronic portfolio system on the pre-service teacher’s ability to be a reflective learner, to use technology in planning and field experiences, and in social construction of knowledge. College electronic portfolios will be able to be aggregated to learn about and evaluate teacher education programs.

The bulk of the evaluation effort will be focused on organizing and executing a comprehensive study of the effects of using Teachers’ Workplace on teacher candidates, university faculty, and the teacher preparation curriculum. The research project will use a quasi-experimental design, with data on four groups of teacher candidates at each participating university: candidates who use Teachers’ Workplace, candidates who use generic eportfolio building tools (e.g. Netscape Composer, MS Word, etc.), students that use a pre-designed web-template, and candidates who prepare traditional paper portfolios. Each program will have a different mix of students in these groups, depending on the history of curriculum development and the role of portfolios within each institution. The University of Vermont, for example, has relatively strong experience in eportfolios using generic tools, while the other partners have little experience with electronic portfolios. Data will be collected about faculty and pre-service teacher’s prior technology proficiency formatively throughout the project.

Outcome data (dependent variables), as well as curricular and course variables expected to affect the outcomes (independent variables) are outlined in the table below together with the methods and measures that will be used to operationalize the variables. The study will use three main points in time and student experience to take measures:  measures of how each course makes use of Teachers’ Workplace, measures of the quality and nature of the portfolios, learning objects, and other student work available at the end of a teacher candidate’s preparation, and observed measures of the proficiency of program graduates during student teaching and in their first and second years of teaching. Because the program will seek to engage students as they enter in first and  junior year, project Year Two will serve as a baseline for the performance indicators, while the first round of first year teacher data for full program participants will not be available until project Year Three.

Although we use data from different points in time, we anticipate that the primary statistical analysis will assume that the groups receiving the difference treatments – traditional portfolio use, web-design program, template model, and the Teachers’ Workplace – are independent but not normally distributed. We therefore anticipate using the Kruskal-Wallis analysis of ranks and the median test, both of which are nonparametric equivalents to MANOVA, in order to test the statistical significance of differences among the groups.

	
Variable
	GPRA
	Methods and Measures

	Faculty use of learning objects and portfolio tools in courses 
	GPRA 1.1, 1.2
	Ongoing review of course syllabi; surveys and interviews with participating faculty; student surveys re: courses; classroom observations

	Pre-service teacher technology proficiency for teaching
	GPRA 2.1
	Review of learning objects, portfolios, and student work collected from a sample of students at the end of their program.

	Goal 1: Pre-service teachers (PST’s) use assessment tools and data to understand P-12 student’s prior knowledge and learning styles so they are effective and skilled in teaching all learners
	GPRA 2.1
	Observation of participating student teachers and first year teachers using the Vermont Classroom Observation Tool (VCOT), with appropriate modifications to thoroughly address assessment strategies.

	Goal 2: PST’s have a deep understanding of content and can organize information so that it can be quickly retrieved and connected to solve problems and foster new understandings. 
	GPRA 2.1
	Rubric review of lesson plans developed for student teaching; review of lesson plans and other observable artifacts during site-based observations of first year teachers; use and extension of VCOT tool during observation of student and first year teachers.

	Goal 3: PST’s engage in reflective practice about their teaching and learning and use these same practices with their P-12 students.
	GPRA 2.1
	Rubric review of learning objects, student work samples, and portfolios; VCOT observations during student and first year teaching; brief post-graduate survey.


Promoting Systemic Change

This project can build systemic change in Vermont. The consortium IHEs teach the majority of newly employed teachers. If we can impact their practices, we can affect children in Vermont classrooms. We can organize the management, enhance exchange of ideas and resources, change professional development, level inequities, and build upon teaching practices that are aligned to how children learn.
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