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Electronic-Portfolios as Cognitive Tools in a Teacher Education 
Program  

Vicki L. Cohen,  
Fairleigh Dickinson University, Teaneck, New Jersey USA 
This paper summarizes a project at Fairleigh Dickinson University’s School of Education (SOE) to 
implement electronic-portfolios into its teacher training program.  The e-portfolio allows students to 
reflect, manipulate and discuss their ongoing process of learning and is thereby functioning as a cognitive 
tool, facilitating greater cognitive growth, problem solving ability, and reflective thinking on part of the 
user. The SOE has piloted the e-portfolio with three different populations:  1) faculty; 2) SOE students; 3) 
the K-12 population. This paper will discuss implementation issues/concerns that the SOE is addressing as 
it goes ahead with this initiative. 
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1. Introduction 

 There is much interest in using electronic portfolios (e-portfolios) in teacher education programs 
as a means to attain accreditation status (Barrett, 2003; Wilkerson and Lang, 2003).  An e-portfolio is a 
collection of authentic and diverse evidence which is drawn from a larger archive representing what a 
person or organization has learned over time, on which the person or organization has reflected, and is 
designed for presentation to one or more audiences for a particular purpose. This definition specifies a 
certain conceptual framework: the portfolio will involve a careful process of thinking, planning, 
reflecting and organizing; that the portfolio will reflect pieces that the person chose for a specific reason 
from a larger body of stored work;   that the process of developing the portfolio involves “deep learning” 
which is reflective, developmental, self-directive, and sustaining over a period of time; and that the 
portfolio will be presented to an audience for review.   

With teacher training programs increasingly using e-portfolios for accreditation purposes, the 
definition of portfolios is also changing, moving toward numerical scoring of artifacts against rubrics 
with statistical analysis of data to validate assessment claims (Barrett, 2003).  According to Barrett 
(2003), this is changing the concept of portfolios away from the more constructivist approach, in which 
the learner constructs a personal statement of his or her growth over time through the collection of 
meaningful artifacts, to a more positivist approach whereby pre-determined artifacts are chosen to reflect 
outside standards and students have little choice over the type of items they can include. Barrett claims 
that both purposes, the need to assess learning outcomes through aggregated data and the individual 
construction of an educational journey of growth over time, need to be addressed in programs. 

Barrett makes a distinction between an e-portfolio and an assessment management system as a 
means to bridge these two approaches.  The assessment management system is basically a reporting 
system used to aggregate and analyze assessment data.  It is an institution-centered database used to 
collect faculty-generated assessment data based on tasks and rubrics.   The e-portfolio becomes a 
personal creation whereby students tell their own story and express their own unique voice about what 
they have learned and value during a specific period of time.  The learners then take ownership over their 
own ability to plan and assess and reflect upon their learning.  By differentiating between assessment 
management systems and e-portfolios, institutions allow students to use technology tools for building 
individual e-portfolios which will help develop critical thinking, information literacy skills, and build 
upon students’ own unique diversity and background. Keeping assessment management systems and e-
portfolios separate allows an institution to develop a philosophical framework to support the 
development of e-portfolios that is consistent with the mission and philosophy of the program. 

http://www.formatex.org/micte2009/
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  Within the constructivist framework of portfolio development, the computer functions as a 
“cognitive tool” (Pea, 1985; Perkins, 1985; Salomon, Perkins, & Globerson, 1991).  This implies that 
technology can assist learners to accomplish cognitive tasks by providing physical representations of 
abstract strategies and concepts that allow learners to reflect, manipulate, and discuss, thereby 
developing metacognitive awareness and self-regulatory ability (Derry and Lajoie, 1993).  The e-
portfolios support Vygotsky’s notion of “cognitive apprenticeship” whereby problem-solving 
experiences are shared between a novice and a mentor, the novice being the student and the mentor being 
the professor, teacher, or the computer.  The mentor supplies the general direction, encouragement and 
overall support for the novice to pursue the problem solving process involved in developing an e-
portfolio.  As the novice gains confidence and skill in this process, the mentor starts to remove the 
“scaffolds” needed to support the student.  As the student’s ability to develop, use and maintain an e-
portfolio improves, the mentor gradually removes the support needed and allows the novice to function 
independently, until a new problem-solving phase comes along in which more support is needed. At that 
time, the mentor will provide the support needed for the student to learn the new skills.  The e-portfolio 
is an actual physical representation that allows students to reflect, manipulate and discuss their ongoing 
process of learning.  In this sense, the e-portfolio is functioning as a cognitive tool, facilitating greater 
cognitive growth, problem solving ability, and reflective thinking on part of the user.   

Bransford, Brown and Cocking (2000) examined a  broad range of research on how people learn 
and found that “experts,” or people who have developed expertise in a particular area, have acquired 
extensive knowledge that affects what they notice and how they organize, represent, and interpret 
information in their environment. They found that experts acquired a great deal of content knowledge 
that is organized in ways that reflect a deep understanding of their subject matter. Experts are also able to 
flexibly retrieve important aspects of their knowledge and apply it to a specific situation.  Brown et al 
also found that the ability to monitor one's approach to learning--to be metacognitive--is an important 
aspect of the expert's competence. When used as a cognitive tool, electronic portfolios reveal many 
aspects of how students are learning and what they are thinking about themselves as future practitioners.  
The portfolios contain artifacts that the student has included with reflective statements to accompany 
them.  This allows the instructor to assess what the learner knows about the content, determine whether it 
is “deep” content, and examine how that knowledge is organized.   Electronic portfolios require the 
learner to flexibly retrieve important aspects of their knowledge and apply them to specific standards and 
themes.  Students must become metacognitive in developing the portfolio as they must reflect on their 
learning, step back from their first impressions and question whether their artifacts and representative 
knowledge applies to the standard being addressed.  This process helps students to take responsibility for 
their own learning and to start thinking about they learn (Morris and Buckland, 2000). 

2. Developing the Infrastructure for an E-Portfolio System 

With the current requirement that schools of education meet state and national standards as part 
of their accreditation process, electronic portfolios can be powerful tools of learning and assessment. 
They have the following features that make them a unique assessment tool within a school of education 
that is aligning its curriculum with national and state standards (Cambridge, 2001):   

1) Portfolios can feature multiple examples of work and thereby represent a wide range of 
students’ learning. For example, a student can demonstrate his or her progress over time toward meeting 
state and national standards by including samples of early and late work to support this progress. Such 
artifacts as a developing philosophy of education can be documented at various points in a student’s 
career. These samples document growth over time and allow varied measures to be used 

  
 2) Portfolios can be context rich. When an assessor looks at a grade in isolation, it has no real 
meaning outside of the context of the assignment and course. Portfolios allow the student to reflect upon 
the chosen sample of work and to explain the surrounding context  within which it was developed. 
Portfolios provide the context that helps a student try to make sense of course outcomes and tasks.  
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3) Portfolios can offer opportunities for selection and self-assessment. The selection of artifacts 
to document growth and proficiency of standards over time becomes a key component in assessing the 
student over time. The student has a choice as to which documents demonstrate that a specific standard 
has been addressed and the portfolio represents decisions about quality and personal reflection.  
 4) Portfolios can offer a look at development over time. Students have a chance to document 
professional practice and growth over a period of time.  

The server configuration chosen by the SOE to model (as something easy for a school district or 
school to set up and implement) consists of the following components: 

1. Hardware: a standard Apple PowerMac G4 or G5 tower with 2 GB of RAM, 2 internal hard 
drives each having 250GB of storage space;  

2. Operating System: the standard version of Apple MacOS X installed on typical Mac laptop or 
desktop computers.  

3. Software: Two server software packages provide the core services driving the SOE’s portfolio 
server: Userland Frontier and 4D WebStar. 

a. The Userland software company’s Frontier/Manila server software provides an easy to 
configure and use “content management system” for the server, which gives students 
and faculty the basic authoring tools directly built into the web browser; the SOE 
called this system EdFolio. 

b. The 4D software company’s WebStar V web server suite provides standard secure web 
server and upload capability that complements the Userland software;  

c. Three additional server software utilities automate daily maintenance of the server: 1) 
Dantz Development Corporation’s Retrospect 6 automates daily backups at 3 a.m. as 
well as long-term weekly backups; 2) Symantec Corporation’s Norton Antivirus 9 
automates daily antivirus scans of the server folder containing all uploaded files at 5 
a.m. every day; and 3) Micromat Inc.’s TechTool Pro 4 and Drive 10 for monitoring, 
optimization, and recovery of the server’s hard drives (Brown, 2004). 

3. Implementation of E-Portfolios 

3.1 Faculty 

  The SOE has been training faculty within its own school as well as faculty from the arts and 
sciences to develop their own e-portfolios. All faculty members at FDU are given their own laptop with 
Microsoft Office installed; a requirement for participation in this grant was that all faculty members must 
bring their own laptops to the sessions. Faculty met seven times during the course of the academic year 
in the new Prototype Classroom of the Future. It has been designed as a technology-enriched environ-
ment whereby technology integration is a key component but technology itself is not driving instruction. 
This wireless classroom contains 18 laptops (9 Windows-based IBMs and 9 Apple laptops), moveable 
and flexible furniture to accommodate different configurations of learning, a raised floor to accommo-
date the need for flexible placement of power outlets, projection devices, video capture stations, digital 
cameras, a whiteboard, and different peripherals such as printers and scanners. Therefore, during their 
training, faculty members had an array of technological resources available for use. 

As part of the process to have faculty understand the process of using portfolios in classes, they 
developed their own portfolios.  These portfolios were “loosely” defined so that faculty could use this 
website for archiving material, showcasing research, posting syllabi or class notes on-line, and 
presenting material for a presentation or conference.  The faculty members were given the freedom to 
develop the website as they desired to fit their own needs and purposes.  Most of the participants had 
never done any web authoring before, although a few were quite advanced in their technological 
abilities.  As of January 2005 twenty faculty members had developed e-portfolios.  These portfolios 
ranged from very basic to quite advanced depending upon the faculty member’s level of expertise.  All 
showed significant growth as none of them had an e-portfolio developed at the start of training. 
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3.2  FDU Students 

 In an  introductory instructional technology class, faculty members instructed the students on 
how to set up an e-portfolio using EdFolio. Approximately 140 students have developed portfolios, 
uploading artifacts that they developed as assignment for this class. In the upcoming year, eight more 
adjunct faculty members are targeted for training and using e-portfolios in technology classes. 

One full-time faculty member who teaches in the 5-year accelerated undergraduate program has 
also been trained to use the EdFolio system and is incorporating the use of e-portfolios in her classes. 
These students spent a semester learning how to use the system and developed standards-based e-
portfolios with artifacts that support the New Jersey Professional Teaching Standards.  Approximately 60 
students created e-portfolios in these two sections over the past 2 years. These students’ comments on an 
assessment sheet were overwhelmingly positive. When asked to describe some of the things they liked 
about the electronic portfolio, they wrote:  “The ability to reflect and see all of your accomplishments 
and progress.  I also enjoyed looking at my peer’s work, and comparing it with mine;”  “How convenient 
and easy it is to keep track of our work;” “A great way to demonstrate what I did this past semester;”  “It 
made the classroom environment more lively and added fun and excitement to our lessons;” “That all the 
work I did on the computer was easily posted and didn’t have to be put into a portfolio and organized—it 
was much faster and easier;” “It helped me to actually see all the work I have done during the entire 
semester; it also helped me to see what I’ve learned.“ These comments sum up many of the advantages 
that e-portfolios have in enhancing instruction and functioning as a cognitive tool. These responses show 
that the students took this initiative seriously and felt that the process of developing e-portfolios helped 
to clarify the significant ideas and concepts they learned from the class and helped them to reflect upon 
these ideas and their own learning.  
  At least 350 students have now been trained on using e-portfolios in their coursework and have 
accounts on the SOE server. Some of these students are undergraduate students, some are graduate pre-
service teachers, and some are certified teachers.  

3.3 K-12 Students 

 A graduate student instituted e-portfolios into her 6th grade class as part of an action research 
project for her final thesis.  Due to the fact that the teacher did not have space on a server to provide her 
students and she had a limited amount of time to institute the portfolios, she chose to use the Discussion 
Forum component of her own e-portfolio to have students post writing samples. She gave her students 
mini-lessons in specific writing strategies and then had the students upload their writing samples to her 
Discussion Forum where they would receive feedback electronically from both the teacher and their 
peers.  “When they began, their stories were about a paragraph with the exception of 2 students.  They all 
thought this 1 paragraph was it--their final copy.  They had no idea that they could create such detailed, 
lengthy essays.  They learned tools necessary to revising their content--although these tools would have 
to continuously be reviewed for the students to automatically use them.  The students loved the idea of 
the virtual hard drive--no risk of losing info or disks.  I can say that many of them do not like to write 
usually so this held their attention for quite some time compared to normal writing situations” (Mauro, 
2004).  This case-study of one teacher instituting e-portfolios into a 6th grade classroom illustrates how a 
technologically proficient teacher who was trained at FDU can use technology effectively within a class-
room to better serve the k-12 population.  The education students who develop e-portfolios in their SOE 
courses plan on using them within their own classrooms and will thereby impact the quality of instruc-
tion that their students receive. Many of their portfolios show artifacts that reflect creativity, professional 
growth, content knowledge, technological skill proficiency, and reflective thinking. 
 

4. Summary 

The SOE has made great strides in implementing the e-portfolio initiative into its teacher training 
program.  In order to move ahead to full implementation, the following issues will need to be addressed: 
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• Development of rubrics:  As faculty and students start to incorporate e-portfolios into their 
classes, rubrics need to be developed to help guide their development and assessment 

• Support of faculty and students:  Faculty and students will need technical and pedagogical 
support as they go through the process of developing e-portfolios.  

• Developing technology skills and standards-based context: An important consideration is 
where to introduce the e-portfolio within a particular program. The SOE used two models in 
its pilot:  1) The e-portfolio was introduced intoa technology class where students learned the 
technical skills to develop an e-portfolio but not the theoretical basis for correlating the 
artifacts to the national and state standards. The instructors who taught these classes are 
technically proficient but do not have the background in national and state standards. 2) The 
e-portfolio was introduced in a required education course, which usually focuses on 
pedagogy and theory. Faculty members who teach the pedagogy courses have the theoretical 
background but oftentimes do not have the technical expertise. This dichotomy needs to be 
discussed and resolved as the SOE moves forward.  

• Obtaining a shared vision with the faculty members:  A key to the success of implementing 
e-portfolios is that all faculty need to support its development and implementation.  

• Institutional support:  The university administrative structure needs to support efforts of the 
SOE as it moves forward technologically 

The SOE is developing a framework from which to train future teachers to use new pedagogical 
tools that facilitate greater cognitive growth, problem solving ability, and reflective thinking on part of 
the user. Future teachers will hopefully use these new tools in their own teaching and thereby impact  
student population. The SOE believes that, ultimately, its students from kindergarten through graduate 
school will benefit from this initiative by developing the literacies that will help them survive and 
prosper as valuable citizens in an increasingly global society. 
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