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Editorial

From Theory into Practice
Donald G. Perrin

Whenl started to researchetopic, from Theory into Practicdprt hi s mont hféuad edi t or i

aperfect example. If this todlad been available when | was traintegchersthey would have
masteredhewriting of performance objectives in a fraatiof the time.

| was impressed to see Wikipedia Commons @raehtive Commonpermissions for educational

use!l wasespeciallydelighted to see recognition for the authtrAainsgatsi Unfortunately tle
link is awaiting a connection
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Attached information related to copyright is fiebedhere for your information.

This is a file from the Wikimedia Commons. The description on its description page there is shown below.
Commons is a freely licensed media file repository. You can help.
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INVITED ARTICLE

Periodically, IJITDL editors identify articles of special interest that deserve immediate widespread attention
and discussion. This article envisions the importance of technology and distance learning to offset budget
reductions and improve the quality of teaching and collaborative learning in higher education. Dr. Bates
argues for radical change in the academy to increase cost-effectiveness of post-secondary education. He
suggests concrete ways in which cost-effectiveness can be improved and identifies barriers that prevent
e-learning from being used to improve the cost-effectiveness of public systems of higher education.

Can or Should e-Learning Improve the Cost-

Effectiveness of Higher Education?

Tony Bates, Tony Bates Associates Ltd
Canada

Is e-learning failing to meet expectations?

There is a growing feeling among some important centators that-éearning is failing to meet
expectations in higher educatidbavid White Director, EU Commission DG Education and
Culture, Lifelong Learning, in his keynote presentatiomovative Learning for Europst the

2008 EDEN conference in Lisbon, expressed his concern about the lack of return on investment.
He pointed out that national governments and the European Commission have invested over a
billion dollars in Information and Communication Technologies (ICTs) for education, but have
seen little change or improvement as a result.

The other related issue is the | &lobalAdvisoryi nnovati c
Committee on Technology and Educatairits meeting in Dubai (November, 2008) commented:

OEducation is in a state odnewheratachriology on fr om a
plays an integralroleHowever , technology has not yet trans
I n particular, although there are many innov

of inspired and haravorking individual instructors, and althgln many institutions have

put in place learning technology and faculty development initiatives, there appears to be

little systemic change (s&angra2008). As theCanadian Council on Learniff@CL)

puts it: O-arnghbamowt Bsighidi cantly altered the
institutions organize or deliver | earning. o

The CCL reportconcluded that Canada is falling behinbestcountries and the adoption

of e-llearning is slower than predicted. Both statements were made without any conclusive
evidence. However, perception is as important as reality in this business, especially when
investment in technology is dependent on futinding and support. In any case, Terry

Anderson, a Canadian research chairieagning, in response to the CCL report,

commented in his bl og t hlestdedade indearsinggs.addened b

Thus, while plenty of evidence (eAjllen and Seaman, 200QBstructional Technology
Council, 2008 can be provided to show that computers and the Internet are now widely
used by a majority of faculty and students in ggestondary education, there is also at th
same time widespread dissatisfaction with the results.
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Expectations for e-learning

I think the first thing to examine is whether expectations abtedmingi defined here as the
application of information and communications technologies (ICTs), apariitular computers
and the Internet, for teaching and learriirare realistic.

First, it should be appreciated that there are many different stakeholdersse@mstary

education: learners, instructors, educational support staff such as insalatidrweb designers,

IT support staff, senior managers, government and employers. You can probably think of others,
as well, e.g. parents of students.

Each set of stakeholders brings different expectations about the role and use of technology in
teachingand learning, and these different stakeholders will have different values that will

influence their evaluationoflee ar ni ngés ef fectiveness. Neverthel
collect the different rationales forlearning, and examine the extentthich expectations have

or have not been met.

Below are some of the more common rationales or expectationdfaming that | have
encountered, both in the literature and in discussion with different stakeholder groups.

Possible goals for e-learning
1. Increase access to learning opportunaiedincrease flexibility for students.

2. Develop skills and competencies needed in the 21st ceotensure that learners have
the skills requiredor their discipline, profession or career.

3. Meet the learning stylendneeds of millennial students.
Improve the costffectiveness fothe postsecondary education system.

Stay at the leading edge of educational technology developtoatitgtalise all learning
andrespond to the technological imperative.

6. De-institutionalise learningo enable seifnanaged learning.

In my blog fttp://tonybates.gal have di s c u s-leanihga eath obthesegdats,d 6 e
but in this article, | want to focus particularly on goal 5: improvhng¢osteffectiveness of the
postsecondary education system, because it could be argued that all the other goals could be
subsumed under this one broad goal. Indeed, | will argue that this is the most important and
valuable of all the goals forlearning but is the one that is furthest from being achieved.

Using e-learning to increase cost-effectiveness

To understand the rationale for this goal, it is necessary to look at the recent history of post
secondary education. It will be argued that universiied colleges have not changed their
organizations and structures sufficiently to accommodate to the new realities facing higher
education. Information and communications technologies provide opportunities and potential for
both improving the effectivenssin terms of better qualified graduates and higher completion
rates, and also for reducing unit costs, i.e. the cost of each graduating student. However, this
cannot be done without major changes to{gsesbndary educational institutions.

I will make the argument for radical change in the academy, in order to increase the cost
effectiveness of postecondary education, | will suggest some concrete ways in which cost
effectiveness could be improved, and will look at the barriers that are prevefgsgieg from
being used to improve the cesftectiveness of the system.
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The problem
Why do universities need to change? | think there are several compelling reasons.

From elite to mass higher education

Up until the middle of the 20th century, entrance toersity in many countries was limited by

and large to a small, elite minority of upper class or rich middle class students. As late as 1969,

less than 8 per cent of 18 years olds (children born in 1951) were admitted to university in Britain

(Perry, 1976)As a result, teaching methods in particular were suited to what today would be

considered small classes, even at the undergraduate level, with seminar classes of 20 or less and

even small group tutorials of three or four students with a senior reseafebkgor for students in

their | ast year of an wundergraduate program. Thi
teaching for many professors and instructors.

In the USA and Canada, the move to a mass system of higher education began dawliiry fol

the Second World War, when returning servicemen were given scholarships to attend university.
For the last half of the twentieth century, access to universities and colleges expanded rapidly.
For a mix of social and economic reasons, from the 186@srds, governments in Europe also
started again to expand rapidly the number of university places. By the end of the century, in
many Western countries, more than half the 19 year old cohort were admitted to some form of
postsecondary education. (In 20065% of Canadians between the ages of 25 and 34 had
completed a postecondary program of stuéiyOECD, 2008.)

This represents a massive increase in numbers and governments are spending ever more each year
on postsecondary education. However, they hagebeen able or willing to fund staffing of

universities and colleges at a level that would maintain the low class sizes common when access
was limited. Thus in many North American universities, there are first and second year
undergraduate courses witlora than 1,000 students, taught mainly in large lecture classes, often

by nontenured instructors or even graduate studefttshe same time, undergraduate

completion rates (the proportion of students who enter ayfearr degree program who go on to

conplete the degree program within six years) remain below 60 per cent in the USA for many

public universities (Bowen, McPherson, and Chingos, 2009). In other words, universities are

failing a significant number of students each year.

With this widening of acess to postecondary education, the diversity of students has increased
immensely. The biggest change is in the number of older antimparstudents (including

students who are technically classified asfiatle, but who are, in fact, also holding dowart

time jobs to pay for tuition fees, books, and living expenses). The mean age of students in North
American possecondary education institutions now stands at 24 years old, but the spread of ages
is much wider, with many students taking longer theminimum time to graduate, or returning

to study after graduation for further qualifications. Many are married with young families. For
such students, academic study is a relatively small component of an extremely busy life style. By
definition, many othe students who now attend university or college are not in the top ten per
cent of academic achievers, and therefore are likely to need more support and assistance with
learning. With the growth of international students, and increasing numbers oftstuii® are

either recent immigrants themselves, or children of immigrants, there are now wider differences
in language and culture which also influence the context of teaching and learning.

Lastly, in most economically advanced countries, the unit cbsiigloer education have steadily
increased year over year, without any sign of abating. Between 1995 and 2005, average tuition
and fees rose 51 percent at public fgear institutions and 30 percent at community colleges in
the USA (Wellman, 2009; Johnsa2D09). The average cost per student per year in tertiary
education (excluding R&D costs) in the USA in 2006 was just over $22,000 per student (OECD,
2008, p. 202). Thus although there are now many morespeshdary students, the average cost
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per studehcontinues to increase, putting excessive pressure on government funding, tuition fees,
and hence costs to parents and students. More disturbingly, these increases in overall costs have
not been matched by similar proportions of spending on direct tggahthlearning activities

(such as increasing the number of faculty). Most of the increased costs have gone into other areas,
such as administration, fund raising, and campus facilities (Wellman, 2009). Thisepostary
education has become larger, moostly, but less academically efficient.

The predominant teaching model

Yet, despite the larger classes and the increasing heterogeneity of the student body, the
predominant organizational model of teaching is the same today as in the nineteenth &astury.
no wonder then that unit costs are increasing. Modern universities and colleges still have many
features of industrial organizations (Gilbert, 2005). For instance:

A Classes are organized at scheduled times in a fixed location on the assumptien of ful
time attendance.

A Students receive (at |l east within the same c:
terms of curriculum (same lectures, same reading lists, etc. for each student in the
course), delivered at the same time and place, irrespective redehke of different kinds
of students (fultime, partt i me, wor king), foll owliecag Henry Fc
strategy: 6you can have any colour you want,

A To deal with large classes, another classic industrial strategy ishirsegllow-paid and
| ess 0 qualiiafjunetsthnd graduatk studelts take up the extra load.

A The institution is divided into departmental silos, with a hierarchical management
structure of heads or directors of departments, deans angdregidents. Academic staff
is also organized hierarchically: research student;gmstassociate professor, full
professor, departmental chair.

A The Spellings Commission in the USA (US Department of Education, 2006) even pushed
(unsuccessfully) for standarmdid measurements of output, to allow comparison in
6performanced between institutions, refl ecti
6standardi zedd product s.

Program delivery

The 60l dd university is built arodiewmicede ided. vteh
physical attendance of students at lectures, seminars, libraries and labs. ICTs now though enable

students to access information and services, including interaction with instructors and other

students, at any time and any place. Prograansiow be delivered in a variety of ways to an

increasingly wide variety of students, through feméace, blended or fully online learning.

Furthermore, instructors no longer have to create all their teaching material from scratch, and
duplicatethepracs s every year. They -ncaache & nnoadewalse sn gd fy fsred
open access online teaching materials, and organise teaching and learning around the vast

resources now available over the Internet. Even better, as we shall see in the nextlsegtion

can give learners the freedom and responsibility to select the learning materials that they feel to

be of interest and relevance.

Given the potential and benefits of digital learning, a radietiirking of the benefits and

limitations of physicapresence, related to the nature of the subject matter and the type of learner
being targeted (e.g., high school leavers or lifelong learnergimalor paritime students) is

needed.
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Learner-centered teaching

The recent development of web 2.0 and netelchnology tools, such as blogs, YouTube, mobile
phones and cameras, virtual worlds, afqbefolios now enable learners to collect, create,
transform, and adapt their own learning materials (Lee and McCoughlin, in press). These tools
can be used for daborative learning, group work, projects, probtsaolving, and creative

thinking, all skills needed in a knowledgeased society.

These tools enable the role of the instructor to change from that of a provider and controller of
knowledge, to one of fad&tor and guide. Increased time spent by learners on active online tasks
and peer collaboration is one way to deal with the massification of higher education, allowing for
greater personalization of learning and increased motivation, while at the sanuetitrolling

the workload of the teacher. These tools allow work to be shifted from the teacher to the learner.
Learners can spend more time on task, interacting both with digital content and with fellow
students. However, for this approach to succeelibabchanges to the standard mode of teaching
are needed.

Managing, administering and organizing the institution.

Universities and colleges are organized around the benefits and constraints of a physical campus.
However, information and communicationstirologies enable the institution to be managed,
administered and organized quite differently. There are increasing moves to stuessntvied{

through online admission, course registration, fee payment, and ordering and delivery of learning
materials, ot just to save money, but to provide more flexible and better service. Student, faculty
and staff digital identities allow for single laig and secure access to appropriate programs,
services, and resources. New business intelligence tools allow fdisthibution of information

to faculty, staff and managers at all levels to better inform deemaking (Katz, 2008). Many
universities and colleges are making moves in these directions, but they are more often piecemeal
and uncoordinated, and are ndwdn by any new vision of the academy and how it should

provide services.

The need for experimentation, innovation and vision

The challenge then is to square three competing factors: increasing access, increasing quality or
improving outcomes, and reducingsts. Can technology provide the fourth side of the square?

Many universities and colleges will argue that they are experimenting, innovating and have vision
with regard to the use of technology for teaching and administration, but what they are mainly
doing is accommodating technology to the traditional model. Many professors and instructors are
incorporating technology into their amampus classroom teaching, and enrolments in fully online
courses are growing rapidly. Nevertheless, both of these ampeatpation of older models of

teaching and learning.

Tierney and Hentschke (2007, pp-148) argue that:

6i nnovation in higher education has remained w
where the innovators have tended to accept the parameters iibimatihigher
education and have worked within themé. . As wit

from these norms are relatively minor, in large part because those who participate in the
construction have difficulties imagining ways much beyond the stat g u 0o € . 6

They argue that traditional universities and colleges seek ways to integrate new technology within

the parameters of the traditional model, and look for changes at the margins, in a slow and

incremental manner, that sustain the existing goalvaloes of the organization. Thus

technol ogy is being 6accommodatedd to the prevai
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What is lacking is a systematic, pedagogicakiged approach that attempts to fit the design and

delivery of courses and programs to the neéds ancreasingly large and diverse student

population. For instance, older, péirhe workers are increasingly making up a large proportion

of students, and this trend will increase further over the next ten years (see Hussar and Bailey,

2009). Many willnot want to come on campus at all. But many professors see distance or adult
students as Oextrad to normal teaching | oad. The
teach, and adding lifelong learners just makes matters worse.

Ineednotgointother gument made recently by Margaret Went
Globe and Mail newspaper, that professors have too light a teaching load (averaging around six

hours a week). | happen to believe that the majority of university and college instructarsdten

or contracted) work very hard at teaching, when course and lesson preparation, student

assessment, hiring and supervising adjunct faculty, and counselling students are all included. In

research universities, teaching is supposed to count for no neord® per cent of their

activities, and there are strong arguments to be made that good teaching and research reinforce

each other in higher education. Time must be found for both. Thus professors are caught in a

vicious cycle, and it is time to break aftthat cycle. They do not need to work harder at

teaching, but they do need to work smarter.

However, this cannot be done without major changes, without experimentation on a much larger
scale than we have seen up to riow other words, it cannot be demvithout disruption.

Furthermore, these changes are needed, whether or not technology is the answer. So technology
alone cannot improve cesffectiveness; it needs to be linked to new visions for the university, to
leadership, and to change management.

Identifying the problem with higher education in the 21st is the easy part. Much more difficult is
finding solutions to the problem.

Open universities as an alternative model

John Daniel (1998) has argued that the very large open universities have mariagethte

access, lower costs per student, and change the teaching and organizational models, while
maintaining quality. Open universities have done this mainly by using mass media, such as print
and broadcasting, which enable economies of scale.

However the issue here is qualitythe large economies of scale are achieved mainly through
reducing the interaction between teacher and student. Without strong learner suppoif drop
rates from open universities are mass$ivdten over 90% (Belawati, 1998)o provide adequate
learner support, local fage-face study centres, or online discussion forums, need to be
introduced, but these mean more instructors or tutors are needed and costs go back up.

Nevertheless the change of teaching model and the tisehofology has enabled open

universities, with good quality learner support, to operate somewhat mowffeasively than

traditional universities, even on the basis of cost per graduate, while maintaining a good degree of
quality (the O.K. Open Univettyi for instance usually ranks highly in specialist league tables

looking at research, teaching quality, and student satisfaction.)

However, open universities are specialist distance teaching universities serving a somewhat
different profile of learners fra campusbased universities, although in recent years differences
in mandate and student profile between traditional and open universities have become
increasingly blurred. In any case, the open university model itself is now 40 years old, and was
designedor an era when access to traditional universities was much more restricted, and was
based on technologies that did not include computers, the Internet, or mobile phones.

As with traditional universities, open universities have adapted to the new tegibaplt they
are not a comfortable fit for instance, most of the undergraduate programs at the U.K. Open
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University, Athabasca University, the FernUniversitat, UNISA, and many other open universities
are still primarily printbased. The few open Unistties that are now fully online, such as the

Open University of Catalonia in Spain and Universidade Aberta in Portugal, have found that they
need a completely different course design model from the olderjarsetd model.

No, what is needed is a new mbtie the university that takes lessons from both traditional and
open universities, that fully exploit new technologies, and which assures quality as well as access
at an economical cost.

Mission
I am not arguing for major changes to the traditional misef a university, which | would
define as the preservation, creation and dissemination of knowledge, manifested through research,

teaching, and public service. However, the balance between these activities may vary depending
on the goals and mandate @frficular institutiong as it does now.

Some, indeed, would challenge the traditional mission of the university as an anachronism.
Knowledge is now created through networks and the Internet, through argument and discussion.
However, | believe that this sdangerous argument. Although the Internet can speed up
immensely the dissemination of information, and open networks can add value to what we know,
much of what gets into the public domain as grist for discussion is often initially generated by
researcland analysis conducted in the universities.

Indeed, the validation and assessment of O0gener e
and critical analysis of popular thinking, will become even more important functions for the

university in the ag of the Internet. Thus one might add a fourth pillar to the current mission:

Oknowl edge referee6, in the sense of challenging
to established facts, or ignore inconvenient data, or misrepresent or ignorgymieas, etc.

Building visions for a modern university

| deliberately use the word visions in the plural. Although there is variety in the focus of different
higher education institutions, for example between large research universities, smalltdiberal a
colleges, polytechnics, two year community colleges, they all follow a somewhat similar model
of teaching and institutional organization.

| believe we need much more variety in institutional structures and models of educational

delivery than we have #te current time. We need in other words more innovation and

experimentation if the challenge of greater access, greater quality and lower cost is to be met.

Only through experimentation, trial and error and a certain amount ahkislg are we likelyd

find new models that o6worko in that they achi eve
guality, less cost.

This means we need lots of different visions of what a university could be. We also need those
visions from the perspectives of differentk&holders government, research scientists,

dedicated teachers, employers, students, and, increasingly, professional staff such as registrars,
librarians, instructional designers, web designers, and IT managers.

We have heard calls for changes, from défe stakeholders (mainly external to the university)

but where are the visions for the future? Unless we try to identify what we want, how can we
possibly achieve it? Certainly, in my vision for the future there will be a greater variety of models
for theuniversity and especially for how we deliver teaching and learning.
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What should universities look like in twenty years?

What is my vision for the university of the future, one that addresses the challenges of increased
access, better quality and lower @By view is that technology is a useful tool for creating a

new kind of university, but much more important are structural and cultural changes in which
technology will play a supporting role. Without these cultural and structural changes, technology
camot change the university on its own.

Visions can be described at different levels of generality and specificity, and from different
stakehol der perspectives. So | wil!/l start with &
perspective:

My university will e my guide and facilitator for higher education throughout my life. It
will not only provide me with knowledge, courses, programs and qualifications itself, but
will also help me access the learning opportunities | need from other quality providers.

Howmight this work out in practice? Well, |l etds f

Pre-university

In my last two years at high school, one of my teachers advised me on possible programs
and courses, based on my interests and abilities. Before | made a deciminmab

college program, | was able to enroll online as a guest student in three courses from
three different universities | was interested in. Two courses, math and biology, | was
studying for high school completion, and were offered by my local univiersigpe

Breton. The third course, on marine biology from the University of Vancouver, was new
to me, but | really enjoyed it, and | also liked the teaching, because | could go to my local
beach, and video and photograph material for a project in the coutsieh counted

towards my high school completion. | therefore enrolled online for the University of
Vancouver. This was a big move for me, because | had to leave home in Cape Breton and
travel across the country.

First year

The best part though about efiitng at the University of Vancouver was that even in the
first year, | could do about half of the program from home. | decided to start all my
courses in January. | stayed with a friend when in Vancouver, and went to campus about
twice a week, for the Bt six months of the year, mainly for the practical work in the

labs, so | got a small pattme job in Vancouver that helped cover some of my expenses.
For the last six months, | was able to take the rest of my courses from home in Cape
Breton, which wor&d really well for the biology course, as | was able to collect and

record specimens from the local shoreline that were different from many of the specimens
from other students. Since my mother is not very well, | felt really good about this
arrangement, a | could look after her, although | did go back to Vancouver for the last
couple of weeks of the course, just before the Christmas break.

The courses were interesting. In my group of 20 students in marine biology, there was

one, like me the year beforeprin a local high school, eight other first year students, four

second year students, two third year students, two fourth year students, a graduate

student, and three people who were working. These three already had degrees but had

not done this course, wdfi focused on the impact of waste management on coastal

waters. The working students were great, givin
We had to do a research project, and the graduate student was our main guide on this. |

di dndét s e erofessocoh campus dftdr the first couple of weeks, but she

occasionally jumped into our online discussion forums and once or twice really helped

me out with my research design. However, there were about fifteen other groups that she
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had to look after, awell, but the grad student usually got us through, because the course
was really well organised. Most of our reading in fact was done online, accessing
materials on waste management and marine biology from all over the world. Our
professor and the gradudent had found a lot of it for us, but towards the end we were
finding lots of new stuff for ourselves that related to our specific research projects. There
were only three actual lectures on this course, all from the professor, and they were
terrific. | missed the middle one because | was in Cape Breton, but it was recorded like
the others so | just downloaded it. The prof had also made lots of short videos, showing
stuff she was doing for her research, then giving us links to notes about the videos,
related research articles and her own web site. | found this really useful when | came to
do my own research design. The hardest part was writing up my research report for the
end of course assessment. | had too muchispifbtos, videos, data, and real 8{uoo,

like oil-stained feathers, and had to leave a lotiobut | was able to get it all online in

the end. The grad student did the first run at the assessment, but because | got a really
good grade, the prof also reviewed it, so | can now concentratmarine biology for the

rest of my degree. However, | need a bit of money, so will take a break -temldn

the April second year cohort. (I just find it too hard to work and study at the same time).

Masters program

Well, | made it through my uedgraduate program. The last year was really hard work,
as my group had a really big research project to manage, and | spent quite a bit of time

hel ping out some of the other students. Vancou
program | wa Hearenaw whdt Ibmant tp doebutta goupte of the courses |
want are from San Diego State University and some others are from Florida State
University. 1 6m going do the research data col

wanted my prof at Universityf Vancouver as the supervisor for my dissertation.

Fortunately the University of Vancouver has an agreement that allows me to take the

courses from San Diego and Florida, mainly but not entirely online, and transfer them in,

so |l can keep my supervis¢rl t hi nk she wants me to do a Ph. D
about doing that.) As | really need to bring s
Il &m going to spread the masters over two years
arranged for me to work pattmeas a consultant for a local waste management

company, so even when |1 d&dm working it wild.l al |
little bit of money for teaching patime in the undergraduate program, which | will

really enjoyi you learnsomuchérm t he ot her studentsd projects.

Out to work

Well, in the end it took me three years to finish my masters, mainly because | was offered
a really good fultime job with the waste management company at the end of the first

year . Il 6m now ewatpeavitamenthl eontfoloMy prafavastreally

di sappointed that | didnét go for the Ph.D.,

I will probably do a Ph.D. because thereds | ot
fact , | 6gma managementgtogram online from Athabasca University, which

takes about all of my spare t-tofmmgroupgai n, thoug

work on change management on campus at the University of Vancouver, over four
weekends, as the group waskalso a part of the Vancouver MBA program. My prof put

me on to this and helped me work it out betwee
teaching online in one of the utechncelly,sityoés gr a
| 6m cl| assiofiibaud ds deoonmeantdo it for the money, wt
expenses. I just keep |l earning so much from th
out.
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Implications for the university

The next step is to move from the vision to the practical imptiocatiSo here are some of
the implications from my vision.

1. Abolition of the semester system. In my vision, students cani sad finishi
courses at different times of the year, although | would limit them to three or four
start and end times, to enalgl®ups to cohere during the course. Some courses
would stretch over a year, and would be worth 12 credits; othespecially
foundation or prior knowledge modulésvould be shorter, some as short as a week.

2. Since course materials or content are conlstahtangingi many sources will be off
campug courses will be built around learning outcomes, such as research design,
critical analysis, knowledge management, within broad topic areas.

3. Courses would be designed to accommodate a range of studentd)dsenstill in
high school to those already graduated. There would be a strong emphasis on
collaborative learning, group work, and student mentoring. The professor will define
very carefully the roles and expectations for different kinds of students/mantors
each group.

4. The teaching will focus on getting students to do the work: finding material,
organizing it, reporting it, evaluating it, using digital technology to create portfolios
of work, and participating in peer assessment. Students would be dsmesiseir
progress through the course, as displayed by their work.

5. Large undergraduate courses (over 250) will have one or two full professors,
supported by graduate students anecafipus mentors (graduates of the program
now in the workforce)an instuctional designer and digital technology support staff.
The course will be designed and delivered as a team. The professor(s) will be
academically responsible for the course, setting learning outcomes, determining the
scope of content coverage, and mangdire assessment of students. This will entalil
setting criteria and rubrics for the measurement of learning outcomes, and ensuring
standardization in marking between the graduate students and mentors. Most
assessment will be done by the graduate studedtmantors in undergraduate
classes, monitored by the professor(s), and with some peer assessment by students.

6. Large classes will be broken down into small groups eB@8tudents, each led by a
graduate student or mentor. The professor(s) will move leettree groups (both in
faceto-face and online contexts), monitoring the work of the mentors, and
occasionally participating in the discussions. Professors will also create learning
materials that relate specifically to their research that links to threetaopics. All
such material created for teaching will be open content. Generally for undergraduate
teaching one professor will be responsible for a maximum of 250 studentd.6r 10
groups. However, the concept dehtswbllbécl assd wi
able to opt in and out more (see (7) below), depending on their needs.

7. Assessment methods will wvary, but it many ca
|l earningdé, either in the form of mainly auth
by chdlenge. In the latter case, students may opt to take an examination when they
feel they are ready. They may not follow the set curriculum, but can opt to meet the
published assessment requirements through a supervised or proctored examination, or
through asubmission of an authenticated portfolio of work. Portfolio work will be
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authenticated by graduate students or mentors who have been accredited to work with
students.

8. All Ph.D. students will receive up to six months training in teaching and learning, as
well as research techniques, as arpauisite for tenure. Students taking masters
courses who wish to act as mentors, as well as those who have graduated and are in
the work force who wish to be mentors, will receive up to three months training in
teachimg, embedded within their studies.

9. Most universities will belong to consortia, which allow for automatic credit transfer
of courses or modules/credits from other consortium members into their programs.
There will be many different consortia reflecting tmewging diversity of higher
education institutions. Many of these will be international consortia.

10. Costs will be driven down in several ways: professors focusing on overall program
design, supervision of assessment, and supporting adjuncts, graduates stodent
mentors in their teaching; students working within a managed learning environment,
with more experienced students helping the less experienced; usepditbw
mentors from the workforce, who benefit from the contact with the research in the
universty; use of graduate students, who spend as much time mentoring and teaching
as researching; use of technology to improve communication, and ensure that
everyone (professor, graduate students, mentors, students) is aware of what is
happening in teaching amehrning within a program.

You probabl y dad gréat, thihkiugkyeur awh!iVisionwg ishiesh done as a group
activity, involving different stakeholders, and not giving too much attention to current reality and
constraints. We need lots different visions, because so much is now possible.

Barriers to change

Satisfaction with the basic traditional university model

Despite lots of usually justified grumbling by faculty about overwork, too large classes, and

increasing amounts of time spemt bureaucratic forrfilling for accountability exercises, the

basic model of teaching through classrooms on campuses with fixed schedules and timetables is
generally accepted as the Obestd one. All that i
andsmaller classes. However, for most pestondary institutions in even the most economically

advanced countries, we have seen that this is not going to happen.

The status of Ivy league universities

The closest to the ideal model for the majority of acadenstudents and the public are the

traditional lvy League universities: Harvard, Yale, Oxford, Cambridge, etc. There is no denying

that these offer, in the main, first class university education. Students have relatively close contact

with thes®betsdaveni andal | classes and excellent fac
these universities opens doors to top quality jobs and influential social and cultural networks. It

would be madness for these institutions to change radically. They have g large$ailable

competitive advantage. They are well funded, have enormous student demand for places, and

great prestige with governments and the public alike.

The problem though is that too many other institutions wish to aspire to this model. The

importat e paid to university rankings and mission s
uni versities in the worl dd are symptoms of this
definition elite institutions. It is not a model that can be economiocaisoduced in very large

numbers, and certainly is not a model that can be reproduced with the kind of resources most

public institutions are likely to access. It is with these lessfuatled public institutions where
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the real problem lies. They canrsgrve large numbers well by using a watered down version of
traditional teaching. As a result, many students are getting a poor deal.

The solution then is not to abolish the still valuable if elite and socially divisive Ivy League
universities, but to finanodels that better serve the vast majority of university and college
students. This, though, is a challenge if such institutions try to apd ape badly the vy
League institutions.

Governance

When it comes to using information and communicationsnelogies to improve the cest

effectiveness, the governance system of universities militates against major change. For good

reasons, in most economically advanced countries, universities are relatively independent of

government. Basically the attitude ofu ver si ti es t o government is O0Th
wal | and go away. 6 Governments in some countri es
accountability (e.g. the Spellings Commission in the USA, the Quality Assurance Agency in the

UK, and Degre®uality Assurance committees in Canada.) However, these agencies or

commissions do not have the mandate to challenge the basicimbdgljust want to be sure

that the existing model is running as well as possible.

Also, in the last 1420 years, governamts have by and large retreated from creating alternative
models such as the open universities established in the 1970s and 80s. Where they have attempted
to establish new modeiss u ¢ h  a s -Wniversityd Kéy haveoften been disasters. The

policy in recent years, especially with regard to ICTs, is to hope that the integration of ICTs will

lead to change within existing institutions. As we have seen, by and large, this hope for major
structural changes has largely been disappointed.

But the real hpe for change has to come from within the more traditional -&tated public

uni versities, simply because thatodés where the me
pressures in terms of increased numbers and less funding are found. Heriatagadh,

governance is a major barrier to systemic chaBgagra (2008fpund in an indepth study of the

governance of ICTs in five European universities thajeineral, the universities had weak

governance structures for decisioraking and implementation, and in particular lacked-well

defined strategic directions or rationales with regard to using ICTs for teaching.

One reason for this is that decisioraking isdeliberately dispersed in universities. The

autonomy of the individual faculty member, and the view that senior academic administrators are
there to serve the needs as much of the faculty as the students, means that it is difficult to make
decisions foradical change. The demand has to come from the professors themselves, and we
have seen that what they want is the traditional, elite model.

There are then no real incentives for change, either internally or externally, and few power levers
to bring abousuch change.

What can be done?

The success of open universities in the 1970s and 80s does suggest that governments acting with
wisdom and determination can bring about significant change in the higher education system, and

it is probably time to see someone experimentation with new IGased models at least

sponsored or encouraged by government (although
not going to be helpful). What is really needed are some models deliberately designed around

hybrid leariing, to cater for lifelong learners, ygpading of workers in vocational, health and

other knowledge based industries, and minority groups not well served by the existing system

(such as First Nations in Canada), possibly on a private/public partnenstiipgumodel with

respect to lifelong learners who have already benefited from assiasédised first degree.
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Governments do provide guidance and some incentives for change, mainly through increased
funding to enable student numbers to increase, and®wcaasions, will direct that money be
spent on innovation and change. One example was the government of British Columbia, which
between 1994 and 1995, withheld a total of 3.5% of operating budgets over two years, which the
institutions then had to bid fahrough projects that supported innovation and change. One
outcome of this policy was the development of WebCT (later bought by Blackboard) at UBC.
This development was directly funded from the innovation fund, and had a major impact on the
uptake of orihe learning worldwide. Another example is the Open University of Portugal, which
was given clear instructions by the Portuguese Minister of Education in 2006 to modernise or
close down. As a result, after training all faculty members in technology ancbimstructivist
pedagogical approach, it moved all piiirtsed correspondence courses online within 18 months.

Also, it should be recognised that the-fwofit sector in the USA and Malaysia especially has
been successful in developing online universjtguch as Wawasa Open University in Malaysia
and Kaplan University, University of Phoenix Online, and Full Sail University in the USA.

But the challenge is whether traditional, public universities can make radical changes internally.
Without strong incelikes, and more clearly defined governance structures, change is likely to be
slow and piecaneal. The danger is that change never reaches a critical mass, and the system is
locked into an inefficient traditional model of public mass higher education éoy evat least

until the public gives up, and turns it over to the private sector.

Conclusion

| believe that the costffectiveness of the system must be improved. This is because the changing
needs of a rapidly growing knowledgased economy has requirgr resulted in) a massive
expansion of postecondary education systems in economically advanced countries.
Consequently, the conflicting pressures for increased access, higher quality, and controlling costs
require us to consider radical changes tonthg postsecondary education is provided.

The increased use of technology offers one possibility to improveetfestiveness, but not on
its own. It must be accompanied by major structural changes in both the design and delivery of
teaching, and the fa@rganization of the institution.

However, we are failing to uselearning to improve the cosffectiveness of the system.

Currently we are merely adding cost to the system, without any clear, measurable benefits. We

have not seen in higher education méjeakthroughs in organization and management, vastly

improved service, or major learning gains as a result of the investment in technology. To use the

analogy of the banks, the cash dispenser is still the clerk behind the couer havenét moved
the ATM outside yet. This is because there are deeply embedded structural barriers, and a

complete lack of incentives, for improving the eeffectiveness of higher education. So it is not

so much that4earning has failed higher education, but more thatdrigkducation has failed to

maximise the potential oflearning.

| believe that it will be possible for some stéieded public universities to innovate and

radically change their structures and teaching methods, and become more efficient and effective,
through the use of ICTs. This will happen though only if there are strong incentives, both
externally, and internally. This will require strong leadership committed to fundamental change.
Above all, for universities to use technology more efficiently afetéfely, an overhaul of

traditional governance structures will be required, to ensure faculty engage and buy into the need
for change, and to provide the means for ensuring implementation and maintenance of change.
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Edi t or 6WikisNlo tueh more than solve the logistics of collaborative publication; they provide a
powerful tool for collaborative knowledge building. Ms. Kok shows how Wikis relate to and expand upon
Piagetds theories and their application in knowledge acqui

Understanding the Wiki Technology

from the Systems Perspective
Ayse Kok
Turkey/UK

Abstract

Clearly delineating the border between the social system (the wiki) and the cognitive systems (the
users) is crucial for understanding how collaborative knowledge building woltat ¢V

happening when people work mutually on one common artefact, thereby introducing their
knowledge to the community and building new knowledge collaboratively?

In this paper, two processes are proposed as the basis for the crossing of the bordethetwee
social and the cognitive system: we refer to these processes as externalization and internalization
respectively.

Definition

Wiki is the most representative tool that enables the new Web 2.0 philosophy that is defined by

user participation, opennegasn d net wor k ef fect s. Derived from th
which means quick this social software is an enabler of social interaction, collaboration and

information sharing, promoting the growth of communities as user groups. In order to clarify

what wiki publishing is a synoptic table of comparison has been provided (Klobas, J., 2006)

Table 1

As Quick as a Wiki:
Comparison of steps needed for creation of a Wiki page and Web Page
(Klobas, J. 2006)

Wiki Page Web Page
1 Go to the page on web browser Search your Web editor preferred
(Dreamweaver, Frantpage...}
2 Click on Edit Open locally the web page (off-line)
3 Make changes in page Open the source file
4 Save the page Make modifications
B Save the file
5 Transfer the file on the web-server (FTP)
7 Open the browser
8 Check the edited page on the browser
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The application of the wiki in the academic parship projects can be object of a taxonomy
following four dimensions:

A Support to effectiveness: This refers to the access of information such as phone numbers
or suppliers address. Wiki can be useful to collect anelisplfd at e t he wuser so
other dscriptive section.

A Knowledge and collaborative support: This refers to the collaboration inside and among
teams and the related knowledge management issues. Wikis are used in this sense for
many applications, from the creation and the implementation afotimenon knowledge
base to the several applications that requires the matching of many exEeayoes
creation of procedures, handbooks, planning activities, sharing presentation
material séetc.)

A Communication and socialization: This refers to the igraent of a networked internal
communication as well as institutional and intrapersonal. Users are connected using Wiki
in order to join the owner of a particular competence or knowledge or real time
collaboration with other related parties.

As McMullin (2005) and other social constructivist theorists assert; because of their flexible
functionality, wikis afford the opportunity to offer collaborative, constructive learning more
extensively by shaping knowledge through discussion with peers and throeghioaflDue to

the collaborative nature of wikis knowledge is enacted with a focus on the community rather than
on the individual learner (McMullin, B., 2005).

Similarly, according to the theory of the community of practice, learning is an inherentl soci
activity, situated in a social and cultural context (Lave, J. &Wenger, E., 1991). So, in order for
learning to occur, there must be a negotiation between an individual's unique experience and the
knowledge of the group. The community provides a groonéhferaction and so that learners

can collaboratively construct shared knowledge (Palloff, R.M. & Pratt, K., 2005).

Wikis are web sites that allow users not only to have access to their content but also to change the
content online. As Scardamalia & Bé#er (2003) emphasized wikis are tools for knowledge

building which is important for knowledegreating competencies in a knowledge society. Wikis
dondt require software, are easily accessi bl
feature ighat hyperlinks can be created and texts can be added, deleted or changed so that groups
of like-minded people can work collaboratively on one and the same text about a certain topic.

Wi ki sd potential for col | a bcititateashapingef khowladgeni n g
(Chong & Yamamoto, 2006). Wikis can be regarded as media that support learning due to their
ability to facilitate collaboration, to allow for desidpased learning, to enhance inventiveness, to
support inquiry learning and tlee-construction of learning (Chong & Yamamoto, 2006). In

general, wikis can be considered to support social constructivist learning.

To examine the question of what makes wiKkis
consideration will be basexh fundamental perspectives on learning and knowledge building. As
Scardamalia & Bereiter (2003) assert a per

sono
ot her peoplesd |l earning. Moreover, Norbman (199
bui l

knowl edge through coll aborative knowl edge
participation should be emphasized.
Collaborative Knowledge Building with Wikis

According to Luhmannés soci ol ogi mguishedfsomt e ms
cognitive systems. This paper will first outline the functionality of a social system, and then
address the functionality of cognitive systems. After that, the processes responsible for transitions

October 2009 20 Vol. 6. No. 10.

nd

(SIS

SUPpPCF

O W
—_——

hec



International Journal of Instructional Technology and Distance Learning

bet ween the soci al itive gystédms will ba dedcribec lo thik emitext, tlkeo g n
process of externalisation will be distinguished from the process of internalization.

Systems are dynamic as they develop over time and consist of operations. A system ceases where

its mode of operationeases. Such operations are defined as the production of elements. This

definition implies that systems are autopoietic andredéfrential. They produce their own

elements. According to Luhmann (1984), systems continuously develop and recreate tlsemselve

so that the systembébs permanent continuance can [
due to operations that are followed by further operations of the same kind and so on. Subsequent
operations always build on the results of the preceding tipesa

Luhmann (1984) distinguishes three different kinds of systems: Biological systems operate by

means of biological processes. They are autopoetic in the sense that cells create other cells.

Psychological or cognitive systems operate via processemstiousness and cognitive

processes, such as retrieval of knowledge from-terg memory, elaboration of knowledge,

process of externalization and internalization of knowledge. They are also autopoietic as

cognitions develop further cognitions. Finakbpcial systems operate by means of
communication. In this context, communication i S
but a product of social systems.

From a systembs perspective, the envinmbbnment i s
anticipate what will happen in the environment, and thus, the environment can irritate the system.

So, for each system its environment is more complex than the system itself. After being irritated,

a system may be able to select a limited amountfofritation available outside its borders. By

operating on this information, it reduces external complexity, establishes new relations and

increases its internal complexity.

Social systems depend on cognitive systems as there would be no communicatian withou

cognitions. Luhman (1984) points out that systems are operationally closed, yet they can

influence each other. In order to solve the problem of systems that are open and closed at the

same time, Luhmann (1984) applies the concept of structural couptin@l systems are

structurally coupled with cognitive systems via language. Since systems are sensitive to irritations

from their environment, and since irritations can be incorporated into sysi@anent

operations different systems can make use ofoths y st ems d compl exity. So, &
can take on the social systemb6s el ements and t he
elements if they irritate each other. So, structural coupling allows fevaaition of both

systems. Both sysins, the cognitive and the social system can become more complex over time.

Clearly delineating the border between the social system (the wiki) and the cognitive systems (the
users) is crucial for understanding how collaborative knowledge building wotet. ¢/

happening when people work mutually on one common artefact, thereby introducing their
knowledge to the community and building new knowledge collaboratively?

In this paper, two processes are proposed as the basis for the crossing of the bordethetwee
social and the cognitive system: we refer to these processes as externalization and internalization
respectively.

Externalization

For contributing to the development of a wiki, people first have to externalize their knowledge.

They do this by introdting information that reflects their own knowledge (Cress & Kimmerle,

2007) . For that purpose, a personds own knowl edc¢
form that maps the personés knowl edge.

The wiki artefact exists independently from the peapho created it and it develops in a way
that is determined by peopleds knowledge. The i
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i ndividual knowl edge; therefore the personds cocg
in the wiki (Cres & Kimmerle, 2007). A user is only able to contribute something to a wiki if she

or he has corresponding knowledge about that topic. Of course, the information in the wiki and

the knowledge in a personédés mi ndcerainglegeedt i dent i c
(Cress & Kimmerle, 2007). After the process of externalization, the wiki exists independently

from the person6s knowl edge.

Contributing to the wiki not only allows the creation of an artefact, it can also lead to individual
learning proceses in the contributors. The mental effort necessary for the externalization of

knowl edge can extend peopleds individual knowl ec
processing and clarification (Cress & Kimmerle, 2007). Normally, people who cdattiba
wi ki canbét externalize their own knowl edge withc

Through the externalization process, people often deepen their knowledge and clarify their
understanding. So, externalization can lead to individuatileguprocesses and people who
contribute to a wiki article can expand their own individual knowledge (Cress & Kimmerle,

2007).
n / A

1 CSs, f _ . mf \
.‘mh_.—
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Fig. 1.0 The Process of Externalization

Once a person has contributed to a wiki, then each individual group member can legget@cc

the wikibés information. This process of external
people in a narrow sense. People can externalize their knowledge without necessarily addressing

other people in the first place (Cress & KimmerleD20 These processes are also tentatively

presented in Figure 1.0 in the form of the three cognitive systems (CS1 to CS3) and the social

system wiki. The grey symbols represent novel aspects of knowledge as a result of learning

through externalization.
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Internalization

Inter-individual knowledge transfer and collaborative knowledge building take place when people
have the opportunity to work with a wiki and to internalize the information available in the wiki.
So, people have to process the information atebrate it into their individual knowledge (Cress

& Kimmele, 2007). New knowledge may be developed in this way. Besides, an additional
knowledgecreating process can occur. If people internalize information from the wiki,

knowledge can develop which wasrherly neither part of their personal knowledge nor part of

the wiki (Cress & Kimmele, 2007). This can occur if new knowledge internalized from the wiki
interacts with the prior individual knowledge in a way that enables people to create new
knowledge. Irother words, new knowledge is inferred to out of the knowledge internalized
through the work with the wiki and the prior knowledge (Cress & Kimmele, 2007). This
knowledge can be described as emergent knowledge (Cress & Kimmele, 2007). This is a result of
the collaboration and as such represents collaborative knowledge building which is more than
mere knowledge sharing. Something qualitatively new has developed (Cress & Kimmele, 2007).
The process of internalization has been depicted in Figure 2.0 in thieiclognitive system 3 has

developed such emergent knowledge.
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Fig. 2.0 The Process of Internalization

Four processes of learning and knowledge building
Toexplainthece vol uti on of the usersoé knowl edge
to the theories that describe cognitive processes of individual learning (Piaget, 1970). A

prominent approach that describes
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equilibration (Piaget, 1970). This model explains how people take innfiemnation from their
environment, how they perceive and encode it from outside and integrate it into their own
knowledge (Piaget, 1970). The equilibrium theory describes the way people try to maintain a
balance between the environmental information erotie hand and their prior knowledge on the
other (Piaget, 1970). If information is new and not in line with existing knowledge this
incongruity causes a cognitive conflict (Piaget, 1970). When information cannot be promptly
decoded and integrated into stkig knowledge people have to adapt to the new environment.
Piaget points out that such cognitive conflicts can lead to new knowledge. There are two
possibilities to solve a cognitive conflict: by assimilating the new information or accommodating
the knowedge to make it compatible with new information (Piaget, 1970). Assimilation refers to
the process where an individual understands new information on the basis of existing knowledge
and integrates it into prior knowledge. Assimilation describes the tpiargiaspect of individual
learning as only additional pieces of information that fit into existing knowledge are added
(Piaget, 1970).

The other process of adaptation is the process of accommodation where people interact with new
informationinawaytat changes their knowledge. They donot
information into existing knowledge, but actually change knowledge in order to better understand

the environment and its information. This creation of new knowledge refers to the qualitative

manrer of learning.

Within this context, when interacting with the wiki, people can learn as a result of externalization

or internalization. Learning can take place by assimilation or accommodation. Accomodation and
assimilation dondtemamae¢syarihy peabpeé edlsaceginmt i v
externally (in the social system wiki). If information is contributed to the wiki without being

linked to previously existing information, the wiki is only extended by the addition of some

information. Ifinformation is contributed in this way, the wiki assimilates the new information

and its organization remains the same. On the other hand, accommodation happens when new

information is not only attached to the existing information, but the informatidreiwiki is

organized in a new way.

Cognitive conflict can be described as irritation. When people work with a wiki they have to see

if their own individual knowledge matches with the information the wiki provides. If people feel

t hat t he winlscoagsuent to ther mdaividaal koowledge then there is no need for

external or internal accommodation or assimilation (Cress & Kimmele, 2007). In contrast, if

people feel that the wikids information differs
internal or external assimilation or accommodation (Cress & Kimmele, 2007).

If people realize that important aspects of their knowledge are missing in the wiki they may
perhaps externalize these and add them to the wiki (external assimilation) (Cress&l&im

2007). I'f people find that their knowledge and t
accommaodate their knowledge (internal accommodation) or revise the wiki article (external
accommodation) (Cress & Ki mgeecbrrespon@s@QQhe) . So, i f e
information in the wiki the user will neither learn anything nor will she or he revise the wiki. If
the incongruity is very |l arge, the information i

hardly be perceived as describing ond &he same topic. This situation will reduce the need for
making both congruent (Cress & Kimmele, 2007). Only a medienel incongruity causes a
cognitive conflict which motivates people to engage in one of the equilibration processes
described above {€ss & Kimmele, 2007).
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Conclusion

In collaborative knowledge building with wikis, four different forms of learning and knowledge
building can be distinguished: internal assimilation (quantitative individual learning), internal
accommodation (qualitativiedividual learning), external assimilation (quantitative knowledge
building) and external accommodation (qualitative knowledge building) (Cress & Kimmele,
2007). What is essential is that cognitive and social systems develop mutually.-&hswdmn

of systems constitutes the foundation of collaborative knowledge building. While through
external assimilation the wiki consists of increasingly more information, through external
accommaodation processes it enables new understandings, allows for new ekrergadge

and facilitates collaborative knowledge building.

This papetntends to propose just a personal and not yet validated manner to assure a right
adogion of Wiki. A scientific validation here proposed may further be contributed via further
studies and structured empirical researches in thisction.

One of the main points agreed in this study is that the use of Wiki permits not only a knowledge
stocking or the sum of prior information, but a true creatimh@rculation of new knowledge.
Wiki is not just a technology, but a true philosophical way of intending work.
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Edi t or 6BhisNadimple and effective example of social engineering. Intrinsic motivation is used to
focus the goal, and external feedback is provided my real and symbolic measures.

How Does a Visual Monitoring System Foster

Sustainable Behavior?

Melissa Haeffner, Federico Casalegno
USA

Abstract

Americans spend upwards of 90% of each day in buildings that account fonitas of

electricity usageBecause the supply of smart buildings will take time to catch up with
demand, efforts are sought to deveiofprmed and educated people to live avatk in these
Aidumbo buildings. Additionally, energy efficien
reduction in carboemissions (Darby, 2006). Finding waysnentionally change the lifestyle
behavior in a household should have significant implications in reducing environmental
impacts as fossil energy use in resident homes is directly related éggloétation of natural
resources and a leading cause of air pollution and global warming (Poortinga, p 71). This
paper attempts to understand how visual monitoring systems can be used by communities to
assist in identifying and modifying collective andlividual behaviors that result in reduced
energy use. Specifically, the paper is a case study of a community of undergraduates on a
Midwestern US college campus who have experience with three types of equipment that
monitor and display information regardjrenergy use. Understanding user experience within
the Campus Resource Monitoring system at Oberlin College in Ohio, this study explores
intentional lifestyle modification for sustainable behavior through the use of technology,
complemented by competitiaand educational programming. The findirege threefold. First,

the prime motivating factor for participation in the contest was not a prize, as might be expected,
but maintaining social networks. Second, the techngbwgynpted the students to be more
corcerned about their direct personal impact rather than their aggregate energy use. Third,
several students replied that the technology influenced them teefielft, and in so doing,

they changed their ideas about what it means to be an environmentalist.

Keywords: environmental sustainability, learning, learning communities, ethnography, qualitative
communities

Research Background

The goal of the research is to study communities that have strong relationships. This study
uses ethnographic research to ass$ke role of a regime feedback mechanism in the

learning of environmental sustainability. Users of the product are important actors in this
study and to explore this concept, we looked into studies in om@aputer interaction

(HCI). Several studiesainonstrate that technology can positively influence human behavior
in regards to more environmentally sustainable behavior. (Buys, 2005; Egan 2008; Foth,

2008). Mackay,etabi mply define users as fAboundary | abel
otherm.a IFre®t of Mackaybés typology of wusers, th
operatives, as opposed t o farwHomthesystem®& who are th

intended and designed. The reason for this is because the system has simply nottevbésed
full involvement of clients. Dobbyn and Thomas (2005) put it clearly:

AfEnergy and power are not terms within the naf
householders. Gas and electricity operate at the level of the subconscious within the
home E Whilst there does seem to be some latent cultural guilt about the notion of
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waste Ethere appeared to be virtually no sense of being able to actively and
significantly reduce energy consumption in thi

Finding the fAright us eacoounvdfexpectiemcing theproductrolity pr o v i
also a knowledgeable critique about its shortcomings is a project discussed ¢eniseed

design literature. Mackagnd othersall for a muchmorefluid definition of the notion of user

in relation to designerand address the limitations of user involvement. Users are sought who

can be reflective and critical.

Several types of feedback mechanisms, from billing to household devices to ambiemaoebs,

been studied to understand their effects on lifestyle meatibn. (Clark, 2003Pourish,

2008; Fischer, 2004; Lysecky, 2006; Nawyn, 2006). Sarah Darby gives an exyeli@psis of

worldwide experiences in energy use feedback mechanisms since thepfiestred in the

early 1970s. One common theme she findbas there was a gene@nsensus that feedback

does in fact have measurable effectswgrthr sui ng. A Overall, the litera
clear feedback is a necessary elemetgamning how to control fuel use more effectively

over a long perioaf time and thainstantaneous direct feedback in combination with

frequent, accurate billing (a form ofdirect feedback) is needed as a basis for sustained

demand reduction. Thus feedbackigeful on its own as a sefaching tool. It is also clearahit

improves the effectiveness ather information and advice in achieving better understanding

and control of energyse. 6 ( Darby, 2006: 3) In her analysis
world that use diredi.e., displays) and indirect (i.e., billi) feedback, direct feedback

typically contributess-15% savings while indirect feedback has been shown to account for 0

15% savingsHowever, she cautions against saying that any type of feedback, regardless of the
socialcontext, will always produce ptise results. (Darby, 2006: 7). What the social context might

contribute to variability in results has yet to be explored, and is a gap that the casearth

seeks to explain.

Research Method

Due to reasons described above, and the dynamic natureringyto the continued
development of this innovation, advanced users are sought as a small conveniencé khmpigh
they occur infrequently, advanced users are preferable because thmneeptually
significant in that they are unusual in populatibor we can expect the saimehavior from any
other group with similar dynamics and constraints. This paper étampt to understand the
structure of the common identity that lies beneath individesponse. Efforts will be made to
ensure that the sangpcontains adequate range aitically important dimensions.

This study specifically looks at a monitoring system that incorporates three different types of
feedback mechanisms to motivate users to consume less energy. It has already been
demonstrated it the system has in fact produced measurable results but theczoteadt

has yet to be explored (Peterson, et al 2005 and 2007). In 2005, Oberlin College installed
"Dashboard," a redlme feedback monitoring system developed by Lucid DeSigiup in &n
Francisco, CA(www.oberlin.edu/dormenerdy The system is linked to publiisplays that

feature touch screen interactivity as well as a website that displays energy use by dorm and by the
collegeas a whole. Each spring, the college organizes a compdtéiareen dorms to promote

the concept of using the technology and to learn about the energy footprint of their behaviors.
Ambient displays, known as orbs, have also bestalled in some residehalls that glow

green if their dorm's energy usage decreaseelation to the same time in the previous week,
yellow if it is the same, red if it is hascreased.

Students were recruited using a snowball sample through the use of informants. @@rcts
made with Lucid Design (the designers) and with an Environmental Science prefeGbarlin
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College who identified advanced users. Oberlin offers an Environmental Sc@anse which
leads the Dorm Energy competition. Students were recruited franhtlass as well as those
employed as student workers who operate and maintain the equifinese.students were
asked to recruit others. Students were chosen based on their lexetdénce with the equipment,
the competition and educational prograimgna Eligibility criteria included: the student must
have lived in a dorm during a competition, must haeiggted the website at least once and/or
has used the public display and must hpagicipated in an educational programming
activity (enroliment inan Environmentacience course, participation with the Light Bulb
Exchange, work as a Resident Assistant, etc.).

T4

Figure 1. MIT Mobile Lab.

Oberlin Collegebs enroll ment for 2008 consi sts
Sciences, 600 in the Congatory of Music, and 200 enrolled in the double degree option.

Advanced users are likely to be enrolled in the Arts and Sciences or double degree

programs, so efforts will be made to focus on these groups. Geographically, Oberlin

students come from 9%-state and 85% out of state, while 7% are from abroad. 54@beflin

students are female while 46% are méétp://new.oberlin.edu/adandsciencesdta

glance.dot).

This case is appropriate besaut is the only community in the U.S. who has had hstem
installed, working and linked to competition and educational programming fortireomeone

year. While other college campuses have purchased some Lucid Design equipment, only
two other college have enough equipment to attempt commuirityplvement activities

like competitions (Hamilton College, fall 2008 and UniversityGaflorado Boulder, spring

2009). Harvard University, for example, has purchased one D&siyn monitor for one of their
graduate dorms.

Data Collection and Analysis

The semistructured interview consisted of questions that attempted to assess how the subject
understands the technology, his or her frequency and extent of use, heperckigions of its

impact on their behdar and his or her perceptions of other factors itiftence her or his

behavior, especially focused on social networks and environmeghiehtion. The analysis used
issuedfocused coding and sorting in the following categorstudes towards commity,

individual behavior change, shares responsibilitydavironmental impact, lifecycle

process of environmental awareness, technolegycational programs, perceived influence

over other peopl edsi nbfelhuaevn cor aheehagaetchhngat t penpp ke d o
coordinatiorand competition.

The nine students interviewed at Oberlin range from freshman to stmiofemales, fivanales,
all American citizens. Several students were able to compare differences lddweemand
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between orcampusand offcampus use. For example, one student hasx@atience with living
in three separate dorms plus arcampus cep where there is arb that displays
performance. Between the three dorms, she noticed that the fresbemaed to be the most
involved in the competition. Another student lived in the dormsnbwt rents off campus. He
reports that his experience with the system gave hinfotlredational knowledge so that
when he moved out he could save money on gasglantticity. Students genenalive in on
campus housing for much of their undergraduate career, but change dortosygear

Results
The findings of this study are threefold:

1. The prime motivating factor for participation in the contest was not a prize, as
might be expected, but nmaining social networks.

2. The technology prompted the students to be more concerned about their direct
personal impact rather than their aggregate energy use.

3. Several students replied that the technology influenced them teflelit,
and in sadoing, tley changed their ideas about what it means to be an
environmentalist.

Motivation

Oberlin conducts a competition each spring to reward the dorm that shows the [éggest

reduction of energy use. The interviewees were involved in the competitimud they

couldn't remember what the prize was and didn't remember hearing wha joior explains:

Al think there was a prize f owhavtiwastitinmker dor m w:
there was an ice cream par thigkitas widely knawnelver dor m
think whatever dorm ended up winning, they all knew becauséhttbgn ice cream party or

their RA sent them an e ma iahywaylTBernompetition vat ed t o t
doesndét affect me thhtt muchkipdevOmmdaeadudédm sat ds
Anot her sai d, Alt wasndt t suggestslthatthe teaditiorl deal who
motivator of a tangible incentive was an insignificant. Social networks are important and all of

the students ietviewed spoke about their influenceathers. Many mention that they have

used their knowledge to educate their parents aleowutling, composting and gardening. A

femal e sophomore mentions: @AMy mom, we al so sta
machine and bailing it back into the next wastd we actually did see a very concrete result,
the bills went d ofnemsaboutMieningyoff thedights and tarning doem r

the thermostat. Some report resistadnom others, some report aqatance and even
appreciation from others when sharguggestions on lifestyle behaviors.

The subjects also appreciated the efforts of others and acknowledged how otherdesdedsan
the competition. Almost all students reported that theibwy the ResidencAssistants (RAS)
was imperative to motivating their charges in changing their behd#ry students
suggested that the RAs who built community through dorm meetings were more sutitassful
those who did not.

Consumption Patterns

Studentseem to develop a hierarchy of actions that they employ. For instance, atdhe top

their list might be that they turn off the lights when they leave the room even whearthace

tangible incentives (prizes or financial savings) while other behavithie hottom othe list are

only employed when there is an i nmebadaveye to do
cl ose atmosphere and it was ncompetitiom soltratwass do it
more like people were turning out the lights in the hallways/hich | mean was great except
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that you coul dndt see aOtherdgrmswunpluggédkhe bendingit o ot her
machines to win the competition; some students water by going to other dorms to do laundry.

One studnt reported that his roommates pptcure of John Edwards in the shower to

discourage people from staying the showernoog).

Most of the behavior changes in this category on their hierarchy occur during the
competition and taper off afterwards. Thisrarchy is both personal and informed by sdaietors.

For instance, students who lived in a particular residence that were sefeotegh an

application process based on their environmental awareness, the hierarchy included everyday
actions such asollecting gray water from sinks and laundry that wase extensive that others

who lived in mixed residencies. The monitoring data show®tiegy use is reduced in the
competing dorms through the end of the semester and only returns to baselintiddran s

return the following year.

Retro-effect

Self-perception changes and matures as students are exposed to environmental

information. Students report that their involvement in the competition and their use of the

Campus Resource Monitoring system iauilg influenced by an evolution of awareness of

environmental issues. When asked if they thought they were environmentaliststotents

nodded in affirmation, with hesitation. When asked if they thought they were

environmentalists before the competitj several students explained that they thoughtvtieey

environmentalists in high school, but as they learned more about their impactearthhthey

realized that their actions were not so environmentally friendly. Socializatiorhédd 80 connet

with nature, environmentally focused courses at Oberlin, and the Eie@dphere of the college

were mentioned by students as factors that lead them to tisetithelogy to its fullest extent.

AEven though | gr ew upemdramentg anareness mporeasedanls ci o u s |
was on campus longer. | paid more attentiothi®type of thing in later years than, say

freshman and s ophomotimefegdeaakrmechaniBm asya feat@weethat he r e al
expands their knowledge of their persomapact on the environment that could helps others in

the same way.

Conclusion

In all, students are positive about the system. They like the fact that the large monitor is easy to

useand reminds them to go to the website. Students report that they dig shgbtionally

involved with the results. For example, seeing an orb glowing green made one studerdddeél

and "satisfied." The publicity about the competition and RAs as social leagerg important

in reminding students to change their behavitie students would like even more direct

feedback the system today only gives floor by floor or dorm by dorm analysis but notbhgom

room. They say they do not know the direct impact of their action, but they perceive that it

makes a differencesoghy conti nue doing it. Oneabmuw ni or says
the lack of control which was related to heating. In some of the large dorms y@bbkaigely no

control and then sometimes in the older buildings you got too hot andpgouyour widow

in the middle of winter. But most of the heat is generated by burningedalreating steam and

itdéds |l i ke itds not wher e o wellfohireligidualc omes i n i s
adjustments. 0 Anot her Ob e pdtitiomandheonbs argastepximp | ai ns ,
the right direction. But the more specific things are the more peitsanbetter, | think people

wi || respond. 60 | f the systimmedatesandicompreto ved t o pr
results, they say that this couldveapositive implications imotivating people to reduce their

energy and water use.

This paper seeks to inform models of lifestyle change through advanced technologyeaising
time feedback on energy use. The literature suggests that end users madifghgior
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when exposed to such information. The analysis suggests thiltedéedbaclone factor of
many in modifying behavior for advanced, weiformed users but may brore important in
reminding users to continue habits. This study shows tiegual monitoring system can
support sustainable behavior if the users are motivated thismgihl networks and if the
technology is tailored to individuals so they better-sefiiect and experiment with their
behavior.
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Appendix - Interview Questions

1. Inyour own words, can you describe what the Campus Resource Monitoring is?
What isinvolved?

2. When was the last time you used the monitor? website? Did you kvddrm
with an orbDid you feel your actions had an impact on the data that was
being monitored? If so, hodid you know that?

3. What are some actions that you had to do in order to win the competition? Do
you still dothose things now that the competitic over? Why or why not?

4. Did you have a "eureka moment" when you figured out what do you had to do to
win thecompetition or reduce your energy/water consumption? If so, can
you explain whahappened?

5. What are some factors that influenced you to change lyehavior?

What are some factors about the website/monitoring system that influenced you
to change your behavior (i.e., icons, mouse clicks, etc.)?

7. Before this project, did you consider yourself to be an environmentally friendly
person irrelation to yair friends/peer group? Do you now?

8. Do you talk about this project with others (friends, family)? Why or why not?
How do theyreact?
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