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In this paper we review the history of the projpeat
Abstract the need that evolved for this type of online environment.
We discuss the structure and features of the online
b- environment as it developed. The application is compared
orf0 two groupware systems that also target learning
denvironments, and we discuss possible extensions to the
ystem.

The Empowering Minds Learning Network is a we
based environment that supports discussion and reflecti
on classroom activities. The environment collects an
organizes multimedia files and documents from S
participating students and teachers, allowing them to
share their work with each other, with their communities, 2. Project History
and with the world. The environment also gathers
extensive data on teachers’ usage of the service, “Empowering Minds” is a collaborative project
providing a means for study and personal reflection on petween St. Patrick’s College, Media Lab Europe, the
each teacher's emergent interests and pedagogicalNational Centre for Technology in Education, the Higher
development. The application is currently being used togqycation Authority and a growing group of Irish primary
support  Constructionist learning with new digital classrooms. The project began in October 1998 with an

technologies in Irish primary schools. open call for participation to all Irish schools. Four
schools were selected for the first phase of our project,
1. Introduction March 1999 to June 2000. Classrooms were selected

from a range of school types: large middle class suburban,
inner city disadvantaged, medium-sized semi-rural, and
two-teacher rural. In the second phase, August 2000 to
along with a framework for teacher professional June 2001, the sample was expanded to include more
development that recognized teachers’ passions an mall ru_ral schools and dlsadvan_taged SFhOOIS’ as well as
interests in bringing about pedagogical change. TheSome single sex schools and children with special needs.
students worked with Lego Mindstorms materials, At present there_ are 13. schools _and 29 teachers (24
creating models that interacted with other models andclassrooms) participating in the project. There are over
with the world through sensors and motors. During th 590 Students_participating, ranging in age from six to
first two years the project was running (1999-2001), thlr_teen. A!I of the _teachers in the project are volunteers;
students and teachers took hundreds of photos and creat Be'F expenience .W'th technology ranges from complete
dozens of documents describing their work. This bddy o P€9NNer to expenenced:‘ ”
material and the desire to share and discuss it was the ” unifying theme of “Story, Myth and Legend” was

impetus for the Empowering Minds Learning Network eveloped in order to avoid a narrow technological focus

(EMLN), a database-backed web service that allows thel! the work. This theme provided a narrative context for

learners to share the files and reflect on their Iearning.the chgdren;;s Iearlr_1fing Vfll_i;‘hin Whiﬁh the df‘%?} dactivities
The EMLN is available atttp://rasmussen.mle.ie/ were roug t to lite. he' teﬁc ersbanb 'I%I'I ren V\éer_e
The design of the Empowering Minds Learning encouraged to interpret this theme by building on their

Network echoes the philosophy of the original project. own interests and passions, and the unique heritage of

Specifically, the learning environment recognizes the rolethe'lg SChO()I: and Iozcggges [1] - [4].' . ithin th
of teachers as learners in the classroom, and it FHorto August » communication within theg

acknowledges the importance of the community in consisted primarily of face-to-face meetings. When the

learning. The design also reflects teachers’ desire totorOjehct m0\|/ted f:pm theth'nét'al fcore group tf)f gh tg t29b
maximize communication while minimizing any increase ‘€2cNers, allernative methods of communication had 1o be

developed. Geographical clustering and a buddy email
of workload. . e L
system were established to facilitate communication

The ongoing Empowering Minds project introduced
new digital technologies into 13 Irish primary schools,




among project members with varying success. TheMedia file is any sound, picture, or video. It is widely
teachers and children also wanted a way to share thebserved that students are reluctant to disassemble the
projects they were working on in the classrooms with theLego creations they have committed much time to
other schools. It was proposed that each classroom creaiaventing. Creating and sharing one’s handiwork through
a regularly updated website to solicit feedback, ideas, andMedia often helps to alleviate the distress of losing a
help from the other classrooms. A web-authoring favorite model. Figure 1 shows one of the pages in the
workshop using Macromedia Dreamweaver was Media section.
organized for the teachers in February 2001. Each teacher
was given their own copy of the software and a manual to
help them with site creation. Despite this, few websites
were developed. Teacher's comments indicated this was
due to a lack of technological fluency with the web
authoring software, the teachers’ lack of time to devote to
the task of developing a site, and the lack of Internet
access in most classrooms.

The problem of communication and sharing across
schools was becoming critical. We decided to address
two main questions:

Could we get Internet connectivity into each of

the project classrooms?

Could an engaging web-based environment be

developed to facilitate learner communication

while requiring very little technical expertise?

Figure 1. A Media page from the EMLN
In response to this we decided to install wireless

technology into each of the schools and began to develop Any computer file can be a Document. Currently
the Empowering Minds Learning Network. contributed Documents from project members include
group-meeting notes, tutorials on classroom video
techniques and computer networking, and programming
projects created with MicroWorlds Logo. Media and

o ) _ ~ Document files are added to the environment via HTML
When designing the Empowering Minds Learning form-based file upload.

Network, we wanted a feature set and architecture that In the Discussions Section, users can Combinﬁpm_”

would enable open learning across the boundaries Ofyiedia files with text to create a Reflection. The Media is
classrooms and communities. The technology had toadded through a point-and-click interface, and the
respect teachers’ time constraints, and not require a larggequence of Media files can be supplemented with either
amount of computer fluency, which is perceived by the pjain text or HTML. The Discussions section also
teachers as a barrier. In this section, we describe théhcludes other features to foster discussion about the site

3. Design of the Environment

EMLN's features and software foundation. content, including an archived mailing list and bulletin
boards for both public and private message postings.
3.1 Website Features Media, Document, and Reflection objects all share

several common features. The objects can be filtered by
The end-user-visible content of the EMLN s divided School or by classroom, and can be sorted by attributes
into four sections: About Us, Media, Documents, and _such as creation date. The text accompanying each object

Discussions. The color scheme of each web page idS immediately incorporated into a site-wide search.
determined by its section, aiding in navigation. Every object can be commented on. Detailed viewing

The About Us section contains textual information information is record_ed for every quect, including when
about the project and its participants. The bulk of the the document was viewed, and if viewed by a teacher, the
information in this section is updateable by the teacherddentity of that teacher. _ _
through web forms. It includes facts about school size, Because raw viewing data is stored in database tables,
and location, a teacher directory, and information onit can be rearranged and mined for meaningful trends.
project history and funding. Viewing statistics for each of the main objects can be

Much of the environments richness comes from combined with other information such as posted
student and teacher uploaded Media. In our usage, a



comments and terms used when searching the site. By
analyzing this data we can answer questions such as:

Which teachers are using the site during school
hours?

Do the teachers prefer to look at content from
others or add new content themselves?

Are any teachers looking for information on

digital video editing?

Will teachers with slower Internet connections
use video in their classrooms?

This information will be useful for designing future

professional development programs and as a means of

assessing if this environment is an effective

communication and learning platform. Each teacher is

presented with this information about their usage habits,

allowing that teacher to reflect on how his or her interestsrigure 2. Simplified structure of website
and classroom behavior are changing.

Privacy is an important concern, especially for students ~ The OpenACS itself largely consists of TCL scripts
in this age range. We strongly caution teachers not torun by AOLserver, an aggressively multithreaded web
upload any objects or information that could identify a server. Although this strong connection makes use of
specific student. Every Media, Document, and Reflectionanother web server difficult, AOLserver's stability,
object in the database has an associated permission, whicdtalability, and excellent database connectivity make it
by default limits its visibility to teachers in the pgof.  apt for large scale, dynamic web services such as ours.
Teachers can make these objects publicly accessible, buiOLserver also supports CGI scripts, which we use for
only by proactively changing the objects’ privacy settings. server administration and general log analysis.

Behind the scenes, user content is being stored in
3.2 Website Architecture PostgreSQL, a powerful object-relational database
management system. One tradeoff we made was in

Though the EMLN environment was designed s_toring content_directly in the datz_ibas_e_, rather th_ahein t
specifically for use in the Empowering Minds project, we filesystem. This was done for_ simplicity of design and
designed the system architecture to maximize its potentiaf2S€ Of development, but this arrangement consumes

reusability in other classrooms. The system cost, ease of'0re disk space and results in slightly slower page loads

installation, and ease of maintenance were paramount, € automatically generate thumbnails of uploaded

We decided to build the system on top of open-source!Mages with ImageMagick, which is also used to calculate

software. Figure 2 shows a simplified version of the IMage geometry and other information. Detailed software

website architecture; each layer interfaces to the layer(s)€rsion information for the major website components is
directly beneath it. available on the EMLN in the “About Us” section.

The bulk of the EMLN software was implemented as Our application was developed on Microsoﬂ Windows
interconnected modules for the Open Architecture 2000, @nd currently runs on that operating system.ofAl
Community System (OpenACS). The OpenACS is athe t_>ase components support mqltlple operating systems,
toolkit for rapid development of community-oriented web maklng future development on Linux or other platforms
services. In our application, it handles user authenticatiorPractical.
and permissions, user account management, and page
templating. It also provides several pre-built modules to4. Related Work
promote community interaction, such as web bulletin

boards with integrated email alerts. The Empowering Minds Learning Network has
features in common with many industrial content
management and distance learning systems. Because of
space considerations in this paper, we will limit our
discussion to two groupware systems that are targeted at
education. The first system discussed, ACES, is nearly
identical to the EMLN in architecture but differs in



intended audience and philosophy. The second systenediting of documents, features we were not able to
Crossroads, is similar to the EMLN in purpose and implement in the EMLN. By limiting users (in the
philosophy but has a significantly different architecture. common case) to a local network, students can use the

software without consuming potentially costly Internet
4.1 ACES / dotLRN time. Finally, restricting users to a standard viewing and
editing client simplifies development and testing of the
software.

In contrast, the EMLN’'s design as an online
environment allows asynchronous contributions to the
website from almost any networked computer. The work
is available to families, communities, and other interested

The ArsDigita Community Education Solution
(ACES) is a distance education toolkit whose architecture
is nearly identical to that of the Empowering Minds
Learning Network. The ACES was developed for use in

un'VELSe'ty:[LegelEel\(jEﬁlat'?rr:eangégsporarfvﬁaa;g'ngbcumem parties. Though testing with multiple clients (multiple
’ P version of multiple web browsers) added complexity to

management and discussion forums. It has additionakhe development process, building on top of common

modules for online surveys, quizzes, and homework . . .
submission Administrati):)n ?‘eatures allow course publicly ava|l_at_)le components decreases the probability
) 0of future administrative woes.

instructors to assign students to project teams, recor
attendance and grades, and post lecture notes and

assignments. The toolkit also includes online chat roomsd. Future Work

for synchronous discussion of course content [5].

ACES and the EMLN share the goal of increasing  Most of the participating schools did not have Internet
communication between distributed learners. However, access in their classrooms. Though we encourage use of
the features of the ACES target a heavily structured the Empowering Minds Learning Network outside of
learning environment involving mandatory online school hours, our primary interest was the content that
interaction.  Another difference is the presence of originates inside the classroom. To this end, we are
individually identifiable communication, which is creating 802.11b wireless networks within each of the
extensively used in ACES to track students’ work and participating schools. We anticipate a significant
progress. In the EMLN this tracking exists to an even increase in the use of the EMLN once this hardware is
greater extent, but only for teachers; content added byinstalled.
students is identified only by the sponsoring teacher. Future development of the EMLN will initially be

The ACES was developed in conjunction with the focused on automating administrative tasks such as
Massachusetts Institute of Technology’s Sloan School of database optimization and backup. We are also
Management. Though the toolkit is open-source, it encouraging use of instant messaging programs between
requires the Oracle database, which is beyond theclassrooms and intend to add additional archiving and
financial reach of most primary schools. Development on searching features to the EMLN in support of that use.
the next generation of the environment is underway under  Finally, we would like to study teacher and student
the name “dotLRN” [6]. The dotLRN environment is usage of the application in greater depth. In particular,
based on the OpenACS and will support both Oracle andwe are interested in how this type of environment can
PostgreSQL databases. modify teachers’ behavior and encourage new types of

learning across the boundaries that separate schools.

4.2 Crossroads

6. Conclusions
Crossroads is a collection of authoring tools for

Constructionist learning activities developed in the Although the EMLN has not been available long
Epistemology and Learning Group at the MIT Media enough to meaningfully quantify use, initial observagion
Laboratory. The Crossroads utilities create and managegre promising_ There was a dramatic increase in site
multimedia documents of text, audio, images, and video. activity after the first wave of classrooms was brought
The utilities support collaborative authoring and online. Several hundred Media and Document objects
versioning of documents [7]. _ have been uploaded to the site; many have been made
Crossroads was implemented as client and server Javgublicly visible. The teachers have also used the site for
applications. Effective use of the tools requires a local their first group problem solving session, which was
area network but not an Internet connection. Thesejronically focused on configuration problems with the
design choices for Crossroads have both positive andpew wireless networking hardware.
negative consequences. As Java applications, the e believe the Empowering Minds Learning Network
Crossroads tools support drag and drop and WYSIWYG and similar education-oriented groupware will benefit at



least four user groups. Education researchers will gainACknOWIedgment
valuable information and insights on teachers’ interests

and usage of digital_technologies. Teachers will r_eflect This work was made possible by the generous support
n"lnore formallly on thel_r St?:emls endeavors f_il_r;]d the'LOV‘f,nof the National Centre for Technology in Education’s
place ast ear_r|1|ersh n the casstroomk. | g s¢ OOdSSchooIs Integration Project and the Higher Education
community - wi ave a greater Knowiedge an Authority’s Multimedia Research Programme fund. The

ﬁpprematmndof_school hgtpp;ar;hng_s. And slltur(]jentst Wlt" authors would especially like to thank the participating
ave an enauring record ot their accompliShments 10i050hners  and  students  for  their indispensable

proudly share with friends and family. contributions
Corporations and higher education have been the '

traditional users of collaborative online environments,

largely because of pervasive Internet access. Other

corporate technologies such as handheld computers,

electronic whiteboards, and video conferencing systems

are successfully making the transition to primary and

secondary school classrooms. If collaborative

environments like the EMLN are to share in this success,

simple and fast network connectivity must not be

relegated to dedicated computer labs, but accessible from

within the classroom.
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