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PARASKEVI SYNTETA*

PROJECT-BASED E-LEARNING IN HIGHER
EDUCATION: THE MODEL AND THE METHOD,
THE PRACTICE AND THE PORTAL

This study (a PhD dissertation) is an intervention, developmental and
action research where we will try to improve Project-Based Learning
(hereafter PBL) in higher education, by decomposing this model to it’s
components and features, and propose a method for it’s successful appli-
cation, which literature shows that is challenging. This method will lever-
age from C3MS (Community, Content and Collaboration Management
Systems) Internet technology, which the author explores in the frame-
work of a European project (SEED?) and develop a porzal to practice the
proposed method. Here are the three strands of our research. First, it is
the study of the state of the art on PBL, in order to gather descriptions,
features, pitfalls and best practices. Second, the challenge (both concep-
tually and technically) to develop a method supported by an online envi-
ronment (ePBL portal) that will improve, scaffold PBL and make it
bloom in all possible directions. This method has as a goal to help teach-
ers implement better PBL (increase effectiveness, avoid pitfalls) in an af-
fordable way. The technological environment will provide support to the
method by including the features and components that will have defined.
The whole system (method and environment) will evolve according to
qualitative feedback gained from several case studies that we will con-
duct.

' Seeding cultural change in the school system through the generation of communities
engaged in integrated educational and technological innovation, IST, 5th European
Framework, 2000 Action Line SOT (School of Tomorrow)

*University of Geneva, CH, Paraskevi.Synteta@tecfa.unige.ch
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Introduction

An emerging trend in education worldwide is to move the focus from
that of reaching to that of learning (Lin B. & Hsich, 2001). Among the
most popular models is PBL, a constructivist teaching and learning
model that is believed to be effective in certain situations. Despite the
positive attitude for PBL, it lacks a universally accepted model or theory
(Thomas & Mergendoller, 2000; Thomas, Mergendoller, & Michaelson,
1999; Thomas, 2000a, 2000b). In addition, it demands more effort and
more resources than traditional models.

There are many open questions (Kehoe, Guzdial, & Turns, 1998;
Means & Olson, 1995; Synteta, 2001; Thomas, 2000b). Students have
difficulty to: (1) Initiate inquiry; have coherent research questions, (2)
Define a research project; good research design and appropriate method-
ology, (3) Direct investigations; find resources, (4) Manage complexity
and time; keep deadlines, estimate time needed to do a task, (5) Collabo-
rate and give feedback; articulating the work of others and give regular
feedback. Known problems concern planning, operationalisation and
monitoring (van der Veen, B. Collis, & Jones, 2001), (6) Follow-up the
project; revise products, thing that requires critical thinking skills and
cognitive self-awareness (Schneiderman, Borkowski, Alavi, & Norman,
1998). On the other hand, teachers or designers have difficulty to: (1)
Design a PBL course; design projects that support learning of specific
concepts and skills, (2) Follow-up several projects; monitor progress, give
feedback and support where and when is needed and generally classroom
management, (3) Use technology especially as a cognitive tool; incorpo-
rating technology is challenging, (4) Design assessment; assessment that
require students to demonstrate their understanding,.

Lately, PBL has been revived in tandem with the emergence of new
technologies, and there are a lot of researchers that have shown that tech-
nology can scaffold PBL in various ways. The author works in this direc-
tion the last three years and already has developed a method and an on-
line environment, used as a cognitive tool, to scaffold PBL that showed
very positive results (Synteta, 2001).

In the university level education, projects are a frequent model for as-
signments (semester projects, thesis or dissertation). It is very rare
though to find a rigorous structure and support of PBL model. On the
contrary, in earlier stages of education, we meet more often exemplary
PBL instances. If we add the fact that in higher education projects are
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used in blended learning formats, we believe that there is a need for
a well-structured method and an online environment that could sup-
port it.

According to our extensive literature review (Barron et al., 1998;
Chalvin, 1996; Grant, 2002; Moursund,; Reginald & Laferriere, 1999;
Schneiderman, 1988; Thomas & Mergendoller, 2000; Thomas et al.,
1999; van der Veen & van Diepen; WebQuest; Wrigley, 1998), inter-
views with expert teachers that do PBL, and our own teaching and re-
search experience (Synteta, 2001; Synteta & Schneider, 2002), we have
drawn our own list of important phases that contribute in making PBL
better and successful. We identify three main phases in a PBL course: Pre-
project phase (preparation), Project phase, and After-project phase (conclud-
ing). We have also drawn a long list of detailed sub-phases that are
needed to conduct better PBL. Not to mention that there can be many
others that might emerge according to course specific needs. During all
the above phases, guidance and scaffolding are extremely important (Blu-
menfeld, 1991; Greening, 1998; Kehoe et al., 1998; Synteta, 2001). We
have studied all these points and we have defined them in details as our
proposed method for conducting PBL.

C3MS, the candidate environment

A portal gathers a variety of useful information and communication re-
sources into a single, ‘one-stop’ web page (Looney & Lyman, 2000).
Therefore, it is a collection of objects (information bricks) and services
(operation on these bricks) that can be accessed from the same central
page. The scaffolding medium for the PBL method that we propose in
this study is an integrated, easily configurable, highly modular WWW
portal (ePBL) that will be administered by the teacher(s) and which will
include most if not all of the core components that will be needed by our
proposed method.

Design and development of such an environment from the very be-
ginning could take many men-years. Luckily, several very popular Open-
Source projects can provide the core environment for such a portal. We
coin these systems C3MS for Community, Content and Collaboration
Management Systems (Schneider, Synteta, & Frété, 2002). Portals can be
adapted for specific communities and sometimes users can tailor them to
their needs. More sophisticated systems of portalware like PostNuke
(www.postnuke.com) or PhPWebSite offer a good set of core portal func-
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tionalities, such as a good user administration system, a news/journal sys-
tem, web links sharing, search, FAQs, Polls and much more not forget-
ting that they can easily be mult-lingual. In addition, an impressive
amount of extra modules (many from autonomous developers) like col-
laborative hypertexts (wikis), picture galleries, simple content manage-
ment systems, event calendars, chats, project managers, file-upload, glos-
sary management are available. Many web-applications popular in educa-
tion, which existed beforehand as stand-alone applications (e.g. Forums
and Wikis), are adapted (or being adapted) for integration into portal
systems like PostNuke. The architecture of these portalware is strongly
modular to such extend that someone can built extra applications upon
them in the form of “modules”, thing that makes them expandable and
configurable, thus an interesting candidate for our PBL environment. In
this research, we suggest making a careful selection of such software and
built on it all the core features to address specific needs like the ones de-
fined in our research in PBL and let each teacher to add others or adapt it
to his specific needs.

Methodology of the study

This research is at the same time an intervention, developmental and action
research (Richey & Nelson, 1996; Van Der Maren, 1999). Based on the
literature of evaluative research on PBL, we will draw the synthesis of the
pitfalls of the PBL model, intervene with a more structured method of
PBL (the way that we perceive it as optimal) and describe the state which
we want to achieve, choose technology and develop a scaffolding envi-
ronment (ePBL portal) that will support most if not all of PBL features,
test the workability of our system (both method and environment) in the
classroom, and keep regular track of the effects and adjust the system un-
til it will achieve the set up goals.

Conducting research for PBL is challenging, given it’s complex nature
(more open than traditional instructional models). It is almost impossible
to make strict quantitative analysis and come up with precise measure-
ments. In addition, we will evolve our method and it’s environment ac-
cording to feedback gained from latest experience, so every experience
will be different from the previous one. Thus, within this research, we
will use qualitative research methods that have become increasingly im-
portant modes of inquiry for the social sciences and applied fields such as

education (Marshall & Rossman, 1995). Some of the techniques that we
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will use to collect data are participant observation in the setting, in-depth
interviewing that will feed narrative reports, survey questionnaire, and
analysis of the project products.

This study will be focused in PBL in higher education for several rea-
sons. First, it is a level of education where although-PBL is highly needed
there are not many studies done yet, and we hope to provide some new
outcomes. Second, there exist specific problems for it’s application (e.g.,
less time for the design of projects). Third, it is the level in which is im-
plicated in teaching the author of this research thus is focused it’s interest
mostly.

Conclusions

This research will lead to four (4) results: (1) a method that will describe
how to conduct better PBL based on research outcomes with a detailed
documented procedure, (2) a CLE (Constructivist Learning Environ-
ment), that will include the specification, design, implementation and
configuration of an integrated portal for PBL (ePBL portal) with all the
functionalities needed to implement the above method developed, (3)
dissemination material for the method like conceptual manuals for teach-
ers and students on how to profit the maximum from the above portal,
and technical manuals, and (4) the results of a qualitative research on us-
ing ePBL system in classrooms and description of all corrective measures
that we took in order to achieve our initial goals.

References

BARRON, B. J. S.; SCHWARTZ, D. L.; VYE, N. J. et al. (1998). Doing with
the understanding: Lessons from research on problem and project-
based learning. 7he Journal of the Learning Sciences, 7, 271-311.

BLUMENEFELD, P. C.; SOLOWAY, E.; MARX, R. W. et al. (1991). Motivating
project-based learning: Sustaining the doing, supporting the learning.
Educational Psychologist, 26(384), 369-398.

CHALVIN, D. (19906). Methodes et Outils pedagogiques, Encyclopedie des
pedagogies pour adultes - tome 2. Paris: ESE.

GRANT, M. (2002). Getting a grip on Project-Based Learning: Theory,
Cases and Recommendations. Meridian: A Middle School Computer
Technologies Journal, 5(1).

GREENING, T. (1998). Scaffolding for success in PBL. Med. Educ Online.



268 STUDIES IN COMMUNICATION SCIENCES

KEHOE, C.; GuzDIAL, M. & TURNS, J. (1998). What we know about tech-
nological support for project-based learning. Retrieved 25/06, 2002, from
htep://www.cc.gatech.edu/grads/k/Colleen.Kehoe/papers/stable/
fie.html

LiN B. & HsieH, C.-T. (2001). Web-based teaching and learner control:
a research review. Computers and Education, 37, 377-386.

LOONEY, M. & LYMAN, P. (2000). Portals in Higher Education: What are
they, and what is their potential? EDUCAUSE Review, 28-35, 39-42.

MARSHALL, C. & ROSSMAN, B. G. (1995). Designing Qualitative Research
(2nd ed.). Thousand Oaks; London; New Delhi: Sage.

MEANS, B., & OLSON, K. (1995). Technology and Education Reform: Tech-
nical Research Report. Volume 1:Findings and Conclusions. Retrieved
25/08, 2002, from http://www.ed.gov/ pubs/SER/ Technology/ title.
html

MOURSUND, D. G. [T-Assisted Project-Based Learning. Retrieved 21/08,
2002, from http://www.uoregon.edu/~moursund/PBL/index.htm

REGINALD, G. I. & LAFERRIERE, T. (1999). Canadas Schoolnet. Project-
Based Collaborative learning with network computers (Learning together
in the networked classroom). Retrieved 06/11, 2000, from
hetp://www.tact.fse.ulaval.ca/ang/html/projectg.html

RICHEY, R. C. & NELSON, W. A. (1996). Developmental research. In D.
H. Jonassen (Ed.), Handbook of Research for Educational Communica-
tions and Technology (pp. 1243-1245). New York: Simon & Schuster

- Macmillan.

SCHNEIDER, D.; SYNTETA, P. & FRETE, C. (2002). Community, content
and collaboration management systems in education : a new chance for so-
cio-constructivist scenarios? Paper presented at the 3rd Congress on “In-
formation and Communication Technologies in Education”, Rhodes,
Greece.

SCHNEIDERMAN, B. (1988). Relate-Create-Donate: an educational phi-
losophy for the cyber-generation. Computers and Education.

SCHNEIDERMAN, B., BOrRkOWsKI, E. Y., Aravi, M., & NORMAN, K.
(1998). Emergent patterns of Teaching/Learning in Electronic Class-
rooms. ETRerD, 46(4), 23-42.

SYNTETA, P. (2001). EVA_pm: Design and Development of a Scaffolding
Environment For Students Projects. Unpublished Master thesis, Univer-
sity of Geneva, Geneva, Switzerland.

SYNTETA, P. & SCHNEIDER, D. (2002). EVA_pm: How XML can Scaffold
Project-Based Learning. Paper presented at the 4th International Con-



PhD RESEARCH IN PROGRESS 269

ference on New Educational Environments (ICNEE’02), Lugano,
Switzerland.

THOMAS, J. W. & MERGENDOLLER, J. R. (2000). Managing project-based
learning: Principles from the field. Retrieved 21/08, 2002, from
http://www.bie.org/pdf/managing.pdf

THOMAS, J. W.; MERGENDOLLER, J. R. & MICHAELSON, A. (1999). Pro-
ject-based learning: A handbook for middle and high school teachers. No-
vato, CA: The Buck Institute of Education.

THOMAS, W. J. (2000a). A review of research on project-based learning (Ex-
ecutive summary of dissertation).

THOMAS, W. J. (2000b). A review of research on project-based learning
(Dissertation), from http://www.autodesk.com/foundation

VAN DER MAREN, J.-M. (1999). La recherche appliquee en pedagogie. Des
modeles pour ['enseignement. Paris, Bruxelles: De Boeck Universite.

VAN DER VEEN, J.; COLLIS, B. & JONES, V. (2001). Zeélematics for Group-
Based Learning: Simplicity versus (or with?) functionality: University of
Twente, Enschede, the Netherlands.

VAN DER VEEN, J. & VAN DIEPEN, N. Applications of Information Technol-
ogy: International Tele-Projects. Retrieved 19/08, 2002.

WEBQUEST. 2002, from http://edweb.sdsu.edu.webquest/

WRIGLEY, H. S. (1998). Knowledge in action: The promise of project-
based learning. Focus on Basics, 2(D), 13-18.






	Project-based e-Learning in higher education : the model and the method, the practice and the portal

