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Digital portfolios can be a powerful tool in transforming schools. In examining portfolios from three environments (a fourth grade classroom writing portfolio; a college portfolio for student teachers, and a high school graduation portfolio), the authors look at the side effects, and how institutional cultures are changed to become more collaborative and reflective communities. 
Introduction
As digital portfolios take hold in more and more schools and colleges, we are beginning to see some common patterns. Often, educators begin the implementation of digital portfolios focusing on the technology.  The attractiveness of seeing student work online gets schools excited about portfolios, and schools that commit to a portfolio project quickly begin work on acquiring software and training personnel on how to use multimedia tools. Soon, however, the novelty of the technology wears off, and the organization begins to face issues that weren’t in the initial plan. The “side effects” of digital portfolios force organizations to re-think how they approach a variety of issues. When student work goes into an online space, the relationships among students, teachers, administrators and parents can be affected in profound ways. 
Outlined in this paper are the experiences of three unique portfolio implementation projects. Through the experiences of the project coordinators we will examine the question, “What else has to change?” While the authors’ experiences are from elementary, secondary, and university environments, there are more similarities than differences. The process of organizational change is never easy, but in examining the ways that portfolios have been implemented in different settings, we can see the common elements.
School Culture
Digital portfolios will only have a lasting effect when they are accompanied by other elements of organizational reform. The early research on digital portfolios at the Coalition of Essential Schools (Niguidula 1997) indicates that schools need to address a set of “essential questions” to make sure that the portfolios are more than a high-tech gimmick. These questions deal with issues ranging from a school’s vision and purpose to issues of assessment and logistics:
· Vision: What should a student know and be able to do?

· Purpose: Why are we collecting student work? Who is our audience?

· Assessment: How can students demonstrate the school’s vision? How do we know what’s good?
· Technology: What systems will we need? Who will support it?

· Logistics: Who will select the work? Who will digitize the work? When will this happen?

· Culture: What makes a portfolio valued and valuable?

The hardest of the essential questions deals with changing the school culture – “What makes a portfolio valued and valuable?” (Davis 2002). Portfolios, like many innovations, fail when they are counter cultural or culture blind.  They become unwelcome, burdensome add-ons – assessment for someone else, assignments and endless collecting of work without an audience or purpose.  For portfolios to be successful, they must first and foremost be embedded in what teachers and students do. Portfolios need to answer a question, fill a need or solve a problem, or the portfolios themselves will become the problem.
Through our work, we have identified several key questions that determine if a school’s culture is conducive to adopting portfolios:
What in the pre-existing culture is “portfolio friendly?”
For portfolios to succeed, the culture must be open to change. If status quo is favored over consideration of new and different ideas, then the time for portfolios is not yet here. 
Schools need a technology infrastructure; that is, the students must have regular access to computers, video and online resources.  Increasingly, students enter schools and universities with technology expertise, but it is not always supported by the tools they need to be productive with technology.
What does the school value that would invite the use of portfolios? 

Does the school want to focus on student achievement? If so, portfolios provide a mechanism to look closely at what students know, how they know what they know, and how they think about their learning.
Are the teachers curious about, and interested in, reducing lecture and increasing conversation and reflection? Schools with a strong advisory system, an emphasis on inquiry, cooperative learning or paper portfolios find that portfolios will support and enrich these initiatives.
What cultural elements would need to be developed for portfolios to thrive?
Schools may need to prepare the ground before planting the portfolio seed. Through existing conversations on curriculum, professional development, or policy, schools can begin to emphasize the use of exhibitions and emphasize reflection. For example, curriculum committees can identify “portfolio contributions.”  Professional development for teachers can emphasize reflection, collaboration and audience. Policy can require “exhibitions” in addition to traditional testing and coursework. Performance based assessments can live in a portfolio. Parents, potential employers, advisors and mentors can be audiences for the portfolio.
What “side effects” would be welcomed by the institution?

While there is a minimum amount of commitment, resources and understanding needed to begin portfolios, we find that a few strong elements are sufficient for the idea to take hold. With nurturing for reflection, weeding out misconceptions, and lots of attention to the early successes, schools find positive side effects in most areas.  

The portfolio has a unique focusing effect for students, teachers and policy makers. It is so close to the students that it does not suffer from being “only an idea.” Its very structure promotes thinking and talking about the by-products of learning, so it cannot be dismissed as an “add-on.” As teachers clarify what is worth thinking about, what is required improves. As they actually see what students are learning (and not learning) they become more focused on instruction. Not surprisingly, students also see what they are learning and become more focused on learning.
Perhaps the important thing is to watch the developing seed closely and to nourish it so it can flourish. As the culture is nudged to support the portfolio, it will shift; sometimes profoundly, sometimes quickly, but sometimes slowly. Those who would build a portfolio culture need to watch the accommodations made and make note of them for the entire learning community. Encouraging even small changes can create ripple effects.
Observations from Successful Implementations: Three Stories
To see how culture and portfolio interact, we offer three case studies of portfolios. We have found overlap in our work because of noticing how the culture - its values and systems – either support or thwart the use of portfolios. Each story addresses the essential questions outlined above. (The stories were contributed as follows: “A Classroom Writing Portfolio” by Hilarie Davis; “A College Portfolio for Student Teachers” by Gail Ring and “A High School Graduation Portfolio” by David Niguidula.) 
A Classroom Writing Portfolio
Let’s start with Maureen, an elementary school teacher. Maureen wondered why her 4th graders didn’t use what she was teaching them about writing to make their stories better. She was thrilled with what she was learning about how to teach writing. Her students were engaged. They seemed to be developing ways to “hook” the reader in the first few lines, but they weren’t sufficiently interested to edit their writing. So when Maureen had a chance to have her students have writing portfolios she thought maybe it would help. With four computers in her classroom and a lab down the hall, she thought it could work. With 29 students in the classroom and no less than 10 students with agendas other than learning, she hoped the collecting and reflecting with cameras, scanners, audio recorders and a web-based portfolio would be active enough to keep them on task.

She was right. Well, sort of. For the first few weeks, her strong voice, whole group activities and “now go write about a present for Santa” ran headlong into the noisy student-to-student talk of peer writing groups and the writing process. Since they were assigned a topic, some students couldn’t get interested enough to write, much less revise. They were very excited by the technology. So much so, in fact, it seemed as though they just finished their prewriting webs of ideas so they could scan it in. They only wrote a draft so they could be filmed conferencing with a partner. They only revised to get another on-camera interview. 

These media-savvy kids had all the strut and none of the substance. At first it seemed as though the technology might not get them to take their writing more seriously, but only be a distraction. But Maureen hung in there. First, she let go of the “Today you need to finish your idea map and tomorrow you will write your first draft” because she saw how some students took a long time with their maps, but then the ideas just flowed into paragraphs. Next, the, “Today our topic is ‘how we like our bunny’” morphed into, “You might want to write something about our bunny, or something else going on in our classroom.” Finally, the assigned writing groups and peer conferencing became on-demand rather than scheduled. “They were ready at all different times to do their peer conferences, and they wanted to do them with someone who could help them.”  The conferences had become public since the students needed, “quiet on the set” to get good sound quality so the students quickly learned who was good at what. They chose their peer editors based on that knowledge.

By the third week, the technology was taking second fiddle to the writing process. Students wanted to be their best and show how their pieces were getting better. Students were talking like writers. As Gina said, “I think this is going to be a pretty good story.”  The technology had been exciting, but now the writing was more exciting. Putting pieces in a digital portfolio had been the impetus for changing how writing was taught and learned in this fourth grade classroom.  

Maureen was not attached to her approach; she was attached to results. Her professional development was encouraging her to shift from a highly structured, whole group approach to treating students like the readers and writers they are. Until the digital portfolio, she couldn’t see how some of her methods were getting in the way of that. Within the process of collecting and reflecting on the developing piece of writing, she kept infusing requirements that gave students new perspectives on their writing, like requiring at least 5 key ideas in a web with 3 details for each, or creating an illustration between the second and third drafts and then using that illustration to “paint better pictures with your words.”  She shaped her instruction to meet the expectations in the curriculum. She was a close observer of what helped her students to improve their writing.

A College Portfolio for Student Teachers
At the University of Florida, students are required to develop, maintain, and revise an electronic portfolio containing illustrations of proficiency in the Florida Accomplished Practices (FAP), reflection (rationale) statements, a teaching philosophy, a resume, and a personal page. At issue was the question of how to successfully infuse such an initiative program wide in a college of education and what kind of support facilitates or inhibits the diffusion of this innovation. 
The purposes of implementing an electronic portfolio requirement in the college of education were many. We wanted to:
· Present illustrations of competency in the 12 Florida Accomplished Practices (FAPs – 12 professional practices which serve as benchmarks at the preprofessional, professional, and accomplished levels).

· Enable students to make decisions about what work is an appropriate example of a specific practice.

· Encourage students to reflect on their preservice teaching experiences. 

· Integrate technology throughout the ProTeach curriculum ensuring that students encounter technology and develop technology-rich projects through out the teacher education program.

· Promote the development of a professional vitae.

· Provide a better understanding of professional requirements for certification beyond the University of Florida, i.e. Certification by the National Board of Professional Teaching Standards.
The electronic portfolio project was founded on constructivist practice and was predicated on the desire to help students become more involved in their learning. Brooks and Brooks (1993) contend that two tenets of constructivist practice include the process of collaborative learning and deep personal introspection into one’s own learning process. Predictably we found that the path to involved, introspective students requires involved professors, parents, and administrators, and requires ongoing dialogue, coaching and project participation from all relevant stakeholders. 
The how-to’s of portfolio development were not taught in the students’ courses; instead they attended workshops in cohorts and visited the portfolio office for additional assistance. Students collected artifacts (illustrations) from their courses, their field placements, and student teaching semester and from this collection select appropriate artifacts that demonstrate their proficiency for a particular standard, and articulated why the artifact was selected. With the presumption that assessment is learning and must be ongoing the electronic portfolio project was designed to engage students in the assessment process. Forcing students to make the argument of why their work was connected to a particular practice encouraged critical thinking and self-reflection on the part of our students. More often then not, students came to the conclusion that what was originally thought to be appropriate was, in fact, off the mark. It was through these activities (collect, select, and reflect) combined with feedback from their professors and peers that students began to understand the complexity and importance of developing a portfolio. 
Although the goal of the College is to expose students to a variety of practical teaching techniques that have proven to be successful over time and to help students link these techniques with theories of learning, development, and cognition, we were not certain that we were meeting our goal. It was our hope that through the development of an e-portfolio students begin to learn to make the connections themselves and as they reflect on these connections begin to refine their thinking and subsequently their practice. 
Engaging in the development of an electronic portfolio helps our students make sense of their educational experiences. Many students stated that the development of an e-portfolio forced them to reflect on what they learned in the ProTeach program. Reflection is a crucial element in the development of teaching professionals and colleges of education must assist and encourage students to begin reflecting on instructional theories, educational experiences and teaching opportunities and help them make connections between these experiences. It was through the development of these electronic portfolios that students began to see what they were learning and that they were learning. This is evidenced by a student comment: “I didn’t realize how much I learned!” The process also contributed to a sense of empowerment for our students and, as confirmed by a student in the elementary program:  “I did learn a lot, I do know how to build a website for my classes, I understand the Florida Accomplished Practices and can apply them to my teaching!” 
As we review students’ portfolios and record changes in the quality of the students’ reflection statements over time in conjunction with students’ final thoughts regarding the development of an electronic teaching portfolio, it has become clear that in order for a successful portfolio initiative to be implemented in an institutional setting a portfolio culture has to emerge. Fundamental to success is the understanding that this culture does not develop overnight. Rather, it is through ongoing dialogue, support, and project revision that a portfolio culture begins to emerge.
One critical element – often overlooked, but crucial to success – is to provide support to all stakeholders. Students needed continuous access to both technical and developmental assistance in order to be successful in the development of their portfolios. Likewise, the professors needed support in their attempts to integrate portfolios into the curriculum. The support structures created by the Portfolio Office enhanced the project because all stakeholders felt that their needs, fears, and concerns were being attended to. Faculty observers commented that the patience and time devoted to the project from the Portfolio Office was crucial to project success. Similarly, one student commented that the office and director’s perseverance and dedication to the success of her portfolio was essential, “without it [support] I would still be working on my portfolio as merely a course requirement.” 
Shulman argues that a portfolio does not achieve its full potential when it is not supported by conversations with professors (1988). In order for a portfolio culture to develop in a school, university or classroom, there must be dialogue between students and teachers in addition to peer-to-peer dialogue.  Professors must scaffold their students in the reflection process. Without faculty participation and buy-in, the success of the entire project is in question. Without faculty facilitating the reflection process, the portfolio may not live up to its potential as a tool for student reflection. 
The portfolio project is part of an intensive change effort at the college, and as such has the potential to impact the curriculum. Perhaps the most surprising side effects to occur as the college shifted to a portfolio culture were the changes in the program. When the e-portfolio project was implemented, not only did students make their work public, but also as a result of students posting their work to the Internet, the course assignments and syllabi of our faculty were made public as well. Initially, the professors were concerned that they were being evaluated based on their students’ choices. Soon, however, professors began to evaluate their course assignments based on the work their students were posting to their portfolios. More than one professor commented that they were changing their syllabus based on what they learned from reviewing their students’ portfolios. Not only were the students affected by the development of an e-portfolio, but change began to occur at the assignment, course, and program levels.  
Feedback from students, faculty, and college administration was used to improve the e-portfolio project as well as the ProTeach program. Although many professors had little involvement with the portfolio project in the first year, by the third year, many were beginning to discuss portfolios with their students and were seeking ways to integrate the electronic portfolio into their courses through assignments and class discussions. As professors observe students’ increasing use of technology in their portfolios they began to take advantage of the faculty development opportunities that were available to them. As a result we are beginning to see a wider range of technology rich assignments included in the electronic portfolios. 
Feedback from our students confirms our hopes….and our fears. We have learned that the development of an e-portfolio was more than just an assignment. For many, it contributed to their becoming better teachers, more reflective practitioners, and technology using teachers. These changes have the potential to contribute to the development of better teachers who will have a positive impact on the children of the future. By managing the vast amounts of information contained in their portfolios and deciding how to build a public representation of their accomplishments, our students are developing skills and perspectives that will help them in their teaching career. 
On the other hand, we understand that without buy-in from our faculty, it will be difficult to gain buy-in from our students and early student success were few and far between. However, as more faculty embrace the portfolio project more students are provided with opportunities to succeed in portfolio development. The diffusion of an innovation, in our case the e-portfolio project, occurs overtime and must have support from the administration, a willingness and motivation on the part of the faulty to integrate the project into their individual classes, and participation of students to engage and work on a project that may or may not be “taught” in their courses. Sadly, the project has yet to be fully woven throughout the curriculum; predictably some programs have exhibited greater buy-in and have integrated portfolio development into their curriculum more than others. However, this has changed; with continued promotion and idea sharing we continue to see further integration moving us forward in the development of a portfolio culture in our college. 
A High School Graduation Portfolio
The initial research on digital portfolios at the Coalition of Essential Schools (Niguidula 1993) focused on how the tool could be a catalyst for school reform. The goal of the portfolio isn’t just to have student work in an easily accessible location; rather, the goal is to encourage a school community to consider how it can achieve a richer picture of student achievement. A high school that is serious about changing its ways needs to start with its vision. In the years since the Coalition research, we have often started conversations with schools about the end point. How can students show evidence that they have the skills and knowledge we expect of a graduate?

For schools using digital portfolios, the ensuing discussion reinforces the notion that the digital portfolio is not primarily about technology. The conversations that emerge in schools no longer focus exclusively on how many digital cameras are required, or whether the faculty has enough technical expertise. The technology issues are still important, but they now fit into a larger context of the essential question about vision: What do we want a graduate to know and be able to do?
Thus, to implement portfolios well, schools have to begin by defining their expectations. By itself, this is not an unusual activity for a school; most (if not all) schools have created a list of what it expects of its students. With a digital portfolio, however, the expectations become much more meaningful to teachers and students. Figure 1, for example, shows a screen shot from a high school portfolio. (The example is from Ponaganset High School in the Foster-Glocester, Rhode Island, School District.) The main menu for the portfolio, along the left side, shows the school’s academic, civic, and social expectations. The main part of the screen shows the specific entries that the student has selected to demonstrate each expectation. (The Environmental Study in the example is shown to demonstrate expectations 1.01 and 1.02.) 
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Figure 1: Organizing a Portfolio by Expectation
Organizing the portfolio this way has two side effects. First, it creates a common set of expectations. All students who work with the portfolio have an understanding that they are supposed to meet all of these learning outcomes during their time in school. Second, organizing the portfolio by expectations means that students and teachers have to understand the expectations. When students enter work into the portfolio, they can decide which expectations are being met. When they first do this, however, most students are unsure what the expectations mean, let alone which ones are being demonstrated by their work. Students then often turn to the teacher and ask, “Which expectations should be linked here?” Teachers – sometimes for the first time – have to consider which standards are being met by the assignment. In many schools, a new dialog emerges, where students and teachers work together to consider what the expectations mean, and how the student work can demonstrate them. When done well, this dialog generates a common language around the expectation, and a shared vision of what students should know and be able to do.
Digital portfolios are shared documents. Students and teachers quickly realize that the work they enter into the portfolio will be seen by others. Although our portfolio systems are password-protected and often reside within a district’s local area network, the work within the portfolio is still likely to be viewed by both students and teachers. For students, the side effect is that they become more selective about what work will go into the portfolio. When given a choice, students do not typically select worksheets as a best demonstration of their skills. Students tend to select the more authentic pieces of work (even if they do not refer to them with that term); in their reflections, students note that these authentic items are the pieces that they found most satisfying, and thus are the pieces that they would prefer to share with an audience.
For teachers, the public nature of digital portfolios leads to consideration of what makes a good assignment. At a minimum, teachers need to help students make connections between the assignments and the expectations. In the implementation of the digital portfolio, then, the technical hyperlinks between assignment and expectation forces teachers to make conceptual links between their curriculum and the larger goals of the school. As the work progresses, teachers begin to think about new kinds of assignments, often using the process of planning backwards (McDonald 1992). Thus, the process of helping students enter work into the portfolio encourages teachers to reconsider their work, and how they can best help students to achieve the expectations.
In our systems, we have asked students to enter two kinds of reflections. First, students write a short reflection on each entry. If a student claims that a particular piece of work is a good demonstration of problem solving, the student’s reflection on that work should say why. Second, at the end of a school year, students typically assemble an overall reflection, describing why the work in the portfolio, as a whole, shows progress.
The simple act of reflection has implications for the school culture. When first asked to write a reflection, students often have a very vague notion of what makes work “good.” Students typically start with a very mechanistic definition of what constitutes good work: work that required a great deal of effort and/or received a good grade by the teacher. One ninth grader’s reflection on a task is typical:
I know I did well because my visual was used as an example to the class. It was also successful to the sense that it fulfilled its purpose by helping me to remember the information for a quiz. 

With practice and prodding, however, students start to think about their work in deeper ways. By the end of the year, this same ninth grader had other thoughts on what makes good work:

The most important things I learned this year can be summarized into one word: connections. It seemed to me that everything we did would somehow connect to another subject! I personally find it a lot better when I can connect my school subjects to either my personal life and other school subjects. I think that is just how my mind works; things just need to make sense for me, I have great difficulty just learning facts without a reason behind them. I learned a lot about cause and effect, especially in history and biology. Things just made more sense when we knew what caused them and what came out of those causes.

Practically everything in the portfolio demonstrates these things. Want some specific examples? The project in which we had to create our revolution to an imaginary country asked me to do just that. Not only did I have to use my creativity, but I had to come with causes and effects as well. How about the group of four lab reports that we were to do for Biology Honors? Wow! That connected to algebra, history and English! The list never ends!

Finally, the process of reviewing the portfolio has great implications for school culture. In one school, students end the year by providing a 15-minute presentation of their portfolio to two teachers: one who currently has the student in class, and one who does not. These discussions – albeit brief – provide one of the few times that the student is asked to think about his or her learning as a whole, rather than as a series of disconnected subjects. In the process of figuring out how to best provide feedback to the students, schools begin creating new structures for collaboration. Many schools use advisory systems, where groups of 15 or so students meet with the same teacher during the four years of high school. Others adopt collaborative teams, where teachers work together to review a common set of student portfolios. Still others create new structures within departments or grade levels to promote discussion of student work. In all of these cases, though, the culture makes a shift. The process of providing feedback to students is no longer limited to grades on a report card and red marks on an assignment. Instead, the feedback on the portfolio encourages a process of personalization, and providing each student with specific, useful next steps to achieve success.
As schools begin to adopt portfolios, they begin to understand the theories of change espoused by organizations such as the Coalition of Essential Schools (Sizer, 1992): that a school has to consider itself as a whole, and see things as interconnected. Changes cannot be made in isolation and be successful or sustainable. On the other hand, digital portfolios become an entry way for that conversation. Rather than try to tackle the whole process of school change at once, digital portfolios become a concrete place to start the dialog – and the ensuing side effects allow the school to systematically deal with the other necessary changes.
Conclusion: Common Elements
From our work in these settings, we have found that schools moving to create a “portfolio culture” must adopt the following ideas:
· The school culture must value alternative assessment. As schools move away from a reliance on standardized testing, these new forms of assessment must be integrated into the daily life of the school through the curriculum and instruction.

· Portfolios must be seen as everybody’s business. Each element of the school environment – students, parents, teachers, technologists, administrators, and others – needs to have a stake in the portfolio’s success, and must have opportunities to help shape the system.

· Students need to be seen as individuals. The long-term health of portfolio systems is dependent on the value students receive from the process. Feedback procedures that provide individualized responses need to become a central part of the culture.

· The vision for the portfolio must be shared. Participants must not only see their own role in the system, but need to understand the overall purpose of developing the portfolio. More importantly, the school needs to establish a shared vision of what it expects of its graduates.

· The need for greater communication must be incorporated into the culture. Portfolios – particularly electronic - make the work of students and teachers more public. This leads to conversations about what work is good enough – and whether the school is providing enough opportunities to learn. 

· Reflection becomes the rule, rather than the exception. Developing a portfolio culture requires that students reflect on what their work represents, and that teachers provide more direct and individualized feedback than a traditional grade. 
Successful use of portfolios involves a team of stakeholders that recognize the signposts of success and failure, pave the way through pro-active changes and mirror the power of reflection from the portfolio in using what they learn to make course corrections.
Educational systems, by and large, are not built upon this culture, and digital portfolios, by themselves, will not automatically make these things occur. Still, real student stories of learning are transformative. They are almost impossible to ignore. They require responsiveness. As schools figure out how to implement the portfolios, they learn how to get where they are going – yet can be changed by the journey. Talking about how learning occurs changes everything for the better.
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