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Student Electronic Portfolios for Professional Development Using
Google Apps
Abstract
The primary goal of our undergraduate program is to produce engineers who are one step ahead
of their peers, who have begun to prepare themselves for more than just their entry-level jobs. In
order to accomplish this, we seek improvements to the educational process outside the classroom
and ways to encourage students to have a more direct role in their own personal development.
For this purpose, we present here the Notre Dame Electronic Portfolio (NDeP) project, which is
designed to help us meet this goal. To date, we have successfully launched the NDeP project to a
class of ~80 chemical engineering sophomores who were able to create electronic portfolios, and
we were able to assess these portfolios using a rubric developed for this purpose.
Introduction
The primary goal of our undergraduate program is to produce engineers who are one step ahead
of their peers, who have begun to prepare themselves for more than just their entry-level jobs. In
order to reach this goal for our students, our department has developed “six tools” that we feel
our graduating chemical engineers need to become successful engineers. These “six tools”
include:
 Analytical and problem solving skills – Strong analytical and problem solving skills and
overall technical experience in chemical engineering concepts and principles
 Define and understand engineering concepts – Ability to define and understand
engineering concepts and phenomena in the context of systems that extend beyond the
domain of traditional chemical engineering
 Understand technical problems – Understanding of technical problems in the broader
context of society, including external economic and possibly social factors
 Communication skills – Strong communication skills (oral and written; listening,
comprehending, ability to interact with peers and professors)
 Creativity and independence – Development of independence and creativity in thought
and action, with skills and aspirations such as leadership, teamwork, and entrepreneurism
 Organizational skills – The personal organizational skills, the sense of personal
responsibility and commitment, the initiative, and the ability to self-assess necessary to
be a consistently successful professional
As with every accredited engineering department in the U.S., our department assesses our
program according to the ABET quality standards. Our chemical engineering program has been
accredited since 1949, and as part of ABET’s new sustainable continuous improvement process,
we feel that while we will continue to make small improvements within the classroom, large
improvements in the educational process can be made outside the classroom. Additionally, the
ability to assess these extracurricular efforts towards our department goals is crucial. Thus, the
Notre Dame Electronic Portfolio project (NDeP) was proposed to meet these process goals.
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An electronic portfolio (e-portfolio) is a collection of electronic files that is created and
maintained by a user as evidence of professional development. E-portfolios are both

demonstrations of the user's abilities and platforms for self-expression, and they can be
maintained dynamically over time. Some e-portfolio applications permit varying degrees of
audience access, so the same portfolio might be used for multiple purposes. There are benefits to
using an electronic portfolio over a traditional portfolio; they can hold a great deal of information
while taking up little space, they can be accessed with minimal effort, and they can include
collaborative student work. Additionally, e-portfolios can be enhanced by the addition of sound,
music, pictures, graphics and even video, and can serve to enhance computer and technology
skills.
In particular, we hope to achieve four fundamental objectives with our NDeP project: 1) engage
students in their learning and allow students to play a more direct role in their personal
development, 2) enable students to link together diverse parts of their learning, including the
formal and informal curriculum, and allow for reflection and awareness of learning strategies and
needs, 3) encourage students to create a professional portfolio of their achievements, both from
the classroom and beyond, with the ability to publicize their achievements as evidence for future
employers, etc. and 4) offer the academic department a meaningful mechanism for accessing
and organizing evidence of student learning. The e-portfolio also serves as a tool to make
communication between students and advisors more efficient. Figure 1 illustrates the proposed
NDeP project.

Figure 1: Schematic of the NDeP project
Therefore, in this paper we present the current progress, recent student results, and future goals
of the NDeP project.
Methods
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To achieve the goals for this project, we chose to implement NDeP through Google Apps using
the entire Google Apps suite. There were several reasons for this implementation: (1) the
university already employs Gmail as the student’s email server and thus every student has a
Google account which is maintained by the university, (2) through the student’s Google
accounts, they have large online storage capacity for their documents which is also controlled
within the university’s domain, and (3) Google Apps contains the ability to produce professionallooking output for the student’s e-portfolios through gSites or gDocs. Additionally, for creating

an e-portfolio, the students have access not only to gDocs, but Picasa, Google Video, Blogger
and the like, for creating and storing their portfolio artifacts.
The NDeP project is largely composed of a gSite which was created to serve as an informational
resource for students. It is broken into several sections including:
 “About” – resources for learning what an e-portfolio is, why create an e-portfolio, what to
include, and also some links and templates for examples of created e-portfolios
 “How To” – resources specific for creating and using Google Apps, maintaining
professionalism, how to control access to their e-portfolio, etc.
 “Resources” – departmental resources such as the undergraduate program guide and
advising handbook, the general curriculum, and more about the NDeP project and its
objectives
 “News” – ticker containing departmental headlines
 “Calendar” – calendar containing important deadlines and departmental seminars
 “Research Opportunities” – links to each of the faculty pages for learning about research
projects offered
 “Job Search Information” – links to relevant job information such as the ND career center
and the ND job search engine
 “Surveys” – links to the advising/registration surveys for each semester
A snapshot of the NDeP gSite is available in the Appendix, figure A1. While most of these
sections were simply compilations of information and links to relevant resources, the main
development portion of this site was in the “Surveys” section. In order to enhance the academic
advising experience, NDeP developed a survey designed to help students consider their academic
goals. The survey has four main sections (available in the Appendix, figures A2-A5): 1) career
goals, 2) engineering skills, 3) registration, and 4) career preparation. The career goals section is
intended to help the students choose a career option available from their chemical engineering
education. In this section of the survey, the students are asked to report on their current career
ambitions, why they choose to pursue this career option, whether or not their career goals have
changed, and if so, why.
In the engineering skills section, the survey addresses the six main skills (tools) every engineer in
our program should have (as mentioned above). For each tool, students are asked to consider
how important this particular tool is towards their potential career goals, what their personal
perception is of their strength in this area, what deliverable evidence exists that demonstrates
their current proficiencies, and finally to reflect on how this evidence relates to this engineering
skill and ultimately impacts their career goals. These evidence artifacts can be electronically
archived in their own Google account for linking to their e-portfolio.
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The registration section of the survey was prepared to enhance communication between the
students, their advisors, and ultimately the department. A major goal for this section of the
survey was to communicate which courses a student plans to take in the upcoming semester. For
each course, they are asked to prepare short term goals and relate these goals to their longer term
career ambitions. For the younger students, (sophomores at present) a drop down list of example
short term goals for the core courses is available to help them create their own short term goals.
We hope that as the students gain experience in making course goals, they will not need to be

prompted in this manner. The survey also asks them if they are pursuing any of the chemical
engineering curriculum options, such as pre-med, materials, or environmental, which can help
the advisor in suggesting electives relevant to their academic and/or career goals. In addition, this
information will help the department in understanding the needs of the students by offering the
electives needed in a timely manner.
The final section of the survey involves career preparation. This section is intended to help the
students think about what they might want to accomplish while at school to help them on their
path towards their potential careers. This section includes research, job experience (internships,
etc.), community service, and professional societies. For each choice they make, they are also
asked to reflect on how they envision their choice helping them towards their career goals and to
provide any specifics they may have, such as which professional societies they belong to and
why, or if they have specific companies in mind for internships.
The survey is expected to be filled out before their advising session for the upcoming semester,
every semester. The results of the survey also have the ability to be compiled for use in ABET
accreditation and other department assessments of student learning, interests, and achievements.
Of course the main objective for the NDeP project is to have the students create their own eportfolios. We chose to launch this project to the fall 2009 sophomore chemical engineering
students (~80 students). To ensure that they made a legitimate attempt to create an e-portfolio,
the NDeP project was explained in a recitation section of their Introduction to Chemical
Engineering course, then it was given as a homework assignment. The assignment given to the
students is available in the Appendix, figure A6. At this time, we chose not to include the NDeP
survey as class registration was a significant time away and instead chose to simply focus on the
e-portfolio development. The students were given a selection of two formats to complete the
assignment, a slideshow presentation (gPresentation) or a website (gSite); templates for both
were available to them within the informational NDeP gSite. Their e-portofolios were assessed in
six categories: motivation, content, reflection, organization, integration, and mechanics. Of these
categories, the integration and mechanics categories were rated at 10 points each, while the
remaining categories were worth 20 points each. The e-portfolios were turned in electronically to
the professor or to teaching assistants for the course and were assessed with a rubric. The rubric
was developed to quickly assess the student’s e-portfolios in the six categories previously
mentioned and give a numeric score to the student. A copy of the rubric used is available in the
Appendix, figure A7.
Results and Discussion
The students were able to access the NDeP informational gSite, develop their own e-portfolios,
and receive feedback on their creations. A few examples of student created e-portfolios were
quite excellent, and a few of these are available in the Appendix, figures A8-A9. After
assessment, a summary of the average scores for the class is given in Table 1. After weighting
the categories to their respective point totals, the average for the class was 74.7 out of 100.
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Table 1: Summary of average scores from assessment rubric on student e-portfolios
Category (points) Average Score (out of 4)
Motivation (20)
3.15
Content (20)
3.16
Reflection (20)
2.59
Organization (20)
3.26
Integration (10)
2.59
Mechanics (10)
3.00
The scores illustrate that the students were weakest at reflecting on their engineering skills
(Reflection: 2.59/4.00), as one might expect from sophomore students. Most students were able
to articulate their career goals through use of a biography (Motivation: 3.15/4.00) and choose
artifacts to include for each of the six engineering skills (Content: 3.16/4.00). Additionally, most
students created their e-portfolios using a professional-looking format (Organization: 3.26/4.00).
Of course none of the students have a complete portfolio at this time, and we would not expect
them to after only 2+ semesters of college.
We will be following these students throughout their academic careers here at ND and working
with each class to improve their e-portfolios. To date, we have subsequently launched the spring
2010 semester registration survey to the students, and preliminary results indicate that the
students were able to successfully fill out the NDeP survey, creating both short and long term
goals for their academic careers, reflecting on the importance of the six engineering skills
towards their potential careers, self-assessing their skill levels, and thinking about their career
preparations. Currently, we are preparing a feedback survey for the students in order to assess
their perception of the e-portfolio’s usefulness, any enhancement of advising communications,
and pros and cons of using Google Apps as the platform.
Since our successful launch of this NDeP project in the chemical engineering department, we
have also discussed this project with the other engineering departments at Notre Dame and have
received very positive reviews. It is anticipated that in the upcoming semester that we will work
to generalize the NDeP project for all the engineering departments, and as early as the next
academic year, may launch the project to those departments.
Conclusions
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The NDeP project was proposed to make improvements to the educational program outside the
classroom and encourage students to play a more direct role in their personal development. Since
NDeP’s inception just over a year ago, we have developed tools for both the student and their
academic advisors, and have recently launched a pilot version of this project for the fall 2009
semester to all of our 80 chemical engineering sophomores. As this project has only recently
been launched, to date we have obtained preliminary data concerning the student’s progress and
have taken the students through one round of assessments with feedback. Our preliminary results
indicate that students were able to create an electronic portfolio in an output form that is both
professional-looking and informative. While the students appear to have the weakest skills in the
reflection of their engineering skills, we hope to see improvement in this area as the students
mature and are taken through this e-portfolio process during their academic careers. One exciting

recent development was the introduction of the NDeP project to the other departments in the
college of engineering. It is now anticipated that this project may launch college-wide by next
year.

Page 15.1116.7

Appendix

Figure A1: Snapshot of NDeP Resource gSite
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Figure A2: Page 1 of NDeP survey: Section 1 Career Goals
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Figure A3: Page 2 of NDeP survey: Section 2 Engineering Skills (only the first tool (A) shown
as reference, followed by the general comments at end of section)
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Figure A4: Page 3 of NDeP survey: Section 3 Registration (only a few classes listed as
examples)

Figure A5: Page 4 of NDeP survey: Section 4 Career Preparation (abbreviated)
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Figure A6: NDeP assignment given to students

Figure A7: Assessment rubric for student e-portfolios

Page 15.1116.14

Page 15.1116.15

Page 15.1116.16

