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T H E  P R O F E S S I O N

T he ancient Chinese philoso-
pher Lao Tzu proclaimed: “if
you tell me, I will forget; if
you show me, I will remem-
ber; if you let me experience,

I will learn.” Often, a large gap sepa-
rates software projects in industry
from what can be experienced in the
classroom. A typical university course
runs 100 hours, while projects in real
life can involve many person-years.
Does this mean we can only “tell”
about the real world while in the class-
room? Students might appreciate hav-
ing an experienced software manager
visit the class to explain the latest pro-
ject, but Lao Tzu would still consider
such an interaction only “telling.”

Students have difficulty appreciating
the complexities of planning a 100-per-
son project because they have never
been involved in anything that large
and thus lack a frame of reference. The
same holds true for important software
management topics such as change
control, configuration management, or
working with people across the world
on an offshore project.

This dilemma can be solved. We
have done so ourselves, bringing real
life into the classroom through a
course in software management that
we have taught for the past 10 years.

European, Asian, and American stu-
dents experience software manage-
ment by working in virtual teams on a
structured set of activities that emulate
the inherent complexities of real life in
a compressed time frame. The innova-
tion lies mainly in how students oper-
ate in virtual teams that never meet
face to face, as so often occurs in off-
shore projects today. The project’s size
ensures the experience’s realism.

BOHKNET PROJECT
The BOHKNet (Beijing, Orlando,

Hong Kong, and the Netherlands)
project began in 1998 with the uni-
versities of Eindhoven and Hong
Kong. Over the years, the membership
list expanded to include the universi-
ties of Tilburg, Beijing, and Orlando.
The number of students has ranged
from 65 to 180, depending on class
sizes at the various sites. 

Each BOHKNet team typically con-
sists of eight to 10 students in two 
to four locations. The team is assigned
a software-related topic such as TV 
on mobile phones or open source and
software patents, which students
approach from different geographical
perspectives. The structured process
consists of several divergent and con-
vergent activities that take place over

eight weeks. The different groups pro-
duce a Web site for discussing their
topics from European, American, and
Asian perspectives. All the group’s
Web sites are integrated into an elec-
tronic book.

As Figure 1 shows, this process
involves a multiyear effort in which
participants use the results of previ-
ous years as input for the current year.
During week 3, the teams choose from
a list of topics and must define several
research questions to focus their sub-
ject of study. In week 6, students must
deliver a Web site that discusses their
topic. Then, in week 7, they must inte-
grate a chapter into the project’s 
electronic book. An evaluation con-
cludes the project. The results of the
2006 project can be found at www.
bohknet.com.

The technologies used in the course
include videoconferencing, e-mail,
and an off-the-shelf learning-manage-
ment system that supports both chat
and forums. The students can freely
use additional tools to create the Web
site. BOHKNet classroom instructors
address specific software management
issues to accelerate the experiential
learning, including planning, work
breakdown, information overload,
and knowledge management. 

Planning
In the project’s first weeks, instruc-

tors ask the student teams to critique
a Web site from the previous year and
then write a specification that includes
an explanation of how they will
improve it. Next, the students must
plan their project in greater detail.
Instructors ask them to size the pro-
ject according to the number and kind
of screens, estimate the effort, distrib-
ute the work, and name the risks.
Students also can view a lecture on
software planning available from the
Web site.

Although many students have
already taken courses in project man-
agement and know how to use the
tools, some could be planning a real
project for the first time and might, for
example, need to personally face the
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from both angles. Later, they must
integrate the sections into chapters,
which they then must assemble into an
e-book. Having students go through
this breakdown and integration tra-
jectory with a group of more than 100
peers distributed around the world
provides them with a novel experience. 

Information overload 
Nowadays, developers worry less

about finding information and soft-
ware and more about organizing and
handling it. The typical confident
response from students after one week
on the project proclaims, “We found
information on the Internet you do
not know about.” They are most
likely right, especially if it concerns a
good example of “identity theft in
Hong Kong,” presented to a Euro-
pean teacher. This is great, because the
teacher also learns.

A few weeks later, the instructor
checks back and hears that “we are
overwhelmed by all the new stuff we
have found and have no clue how to
get it into a Web site within the few

consequences of an overly optimistic
plan. The guest speaker who later
comes in to discuss a real-life project
must understand the students’ own
project so that he or she can relate to
their planning questions.

Work breakdown 
and integration 

Many real-life problems are too
complicated to be solved with one task
by one person. A generalized engi-
neering approach splits the problem,
solving the smaller problems and inte-
grating the partial solutions later. We
apply this principle in the BOHKNet
project, assigning a group of more
than 100 students the task of writing
an electronic book. This e-book is bro-
ken down into chapters and further
subdivided into sections. Each section
requires studying a topic from the geo-
graphical angles represented in the
project—for example, Asian versus
European.

This is where the breakdown stops.
The students must work with their
counterparts and study their topic

weeks we have left.” This is the
moment when the instructor can con-
tribute by offering theory, experience,
or a process for integration. 

Knowledge management 
The students must handle not only

content, but also the software they use
to make their Web site more attrac-
tive. This often results in questions to
the professor such as, “Do you have
the source code for that flash anima-
tion that last year’s group made?” The
professor’s honest answer will be,
“No, but if you are lucky, the students
that built it still attend the university.”

In our experience, this teaches stu-
dents more about the need for docu-
mentation and configuration manage-
ment than hours of lecturing would.
From Lao Tzu’s perspective, this is the
difference between telling and experi-
encing. The instructor can also learn
an important lesson from this: He or
she no longer provides the only source
of knowledge, which must be dissem-
inated verbally, supported by his or
her own book and slides.

Sometimes we give a plenary lec-
ture. More often, we find ourselves
working with a student team strug-
gling to organize masses of informa-
tion. The teacher has thus moved from
“the sage on the stage” to “the guide
by the side.”

GLOBAL VIRTUAL 
TEAM DYNAMICS

Working as part of a global virtual
team with participants from different
cultures has become a reality of con-
temporary software development. In
the BOHKNet project, students learn
firsthand how to communicate effec-
tively and efficiently across multiple
time zones, using a variety of syn-
chronous and asynchronous multi-
media technologies. 

Virtual workspaces preclude the abil-
ity to walk down the hall to solve a
problem or get everyone on the team in
the same room at the same time. It can
be difficult to coordinate activities,
much less arrive at a consensus and
achieve synergism expediently. Cultural
differences challenge basic assumptions

T H E  P R O F E S S I O N
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Weeks 2-3: 
Define research questions
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Evaluate last year’s Web site
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Figure 1. BOHKNet process. In this multiyear effort, participants use the results of previous

years as input for the current year.The current year’s final assessment and evaluation in

turn provide input for the following year’s project.
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of thinking, feeling, and reacting that
necessitate compromise and the cre-
ation of a new approach to working
together and sharing knowledge. 

In the BOHKNet setting, students
learn communication and tool-use
skills they can take with them when
they enter the professional world. 

Learning environment 
creation and support

The classroom of yesteryear does
not meet current or future needs.
Creation and support of a robust and
flexible learning environment has be-
come paramount. In effect, this envi-
ronment becomes a classroom without
walls, seamlessly integrated into a
global community. By nature, this
requires an enhanced physical facility
and a portfolio of communication
tools with the ability to easily add
more as circumstances dictate. 

Fortunately, a wide range of cost-
effective Internet-based tools are read-
ily available, including VoIP, instant
messaging, discussion forums, and col-
laborative authoring tools. These oper-
ate on mobile platforms that quickly
turn a traditional classroom into a
media center. Unfortunately, they are
poorly integrated and can induce 
frustrations that, without understand-
ing and support, inhibit team dynam-
ics. However, such is the nature of the
real world, and we can anticipate a 
better future. Examples of learning-
environment-extension opportunities
include virtual worlds and the incor-
poration of Internet2-based social 
networking.

Software management
education

Much can be learned from ap-
proaches others have taken to bring
realism into the classroom—the 
Team Software Processes by Watts
Humphrey and contributions by
groups of students to open source pro-
jects provide two such examples.
Another possibility focuses on involv-
ing people from different disciplines,
such as user interface specialists.
Developments in video technology
will let virtual teams feel closer while

performing their tasks. We have also
experimented with real customers
who use the Web site and provide stu-
dents with feedback. However, this
has yet to achieve satisfactory results
because the customers did not benefit
enough from the interactions to main-
tain their participation. 

Ultimately, education is increasingly
less about creating content and more
about creating an environment in
which students can experience and
learn. It is about improving the learn-
ing environment by adding elements
of the real world. Professors provide
the environment and process, and the
Internet provides a source of nearly
boundless content. 

W e applaud the efforts of various
universities to make their con-
tent freely available. Further,

we consider the process and the envi-
ronment equally important and would
like to make the BOHKNet experience
available for free. The 10 years of expe-
rience accumulated from this project
have been captured in manuals, soft-
ware templates, Web sites, scientific
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papers, and video. All are freely avail-
able for reuse on the www.bohknet.
com Web site. We welcome efforts to
reuse and improve it. Getting real in the
software classroom benefits both stu-
dents and teachers. Reuse will acceler-
ate the improvements. There is much to
be shared and learned. ■

Michiel van Genuchten is senior direc-
tor of NXP Software and professor of
software management at Eindhoven Uni-
versity of Technology, the Netherlands.
Contact him at genuchten@ieee.org.

Doug Vogel is professor and chair of the
Department of Information Systems,
City University, Hong Kong. Contact
him at isdoug@cityu.edu.hk.

Both authors thank Anne-Francoise
Rutkowski and Carol Saunders for their
contributions to the BOHKnet project. 

Editor: Neville Holmes, School of 
Computing, University of Tasmania;
neville.holmes@utas.edu.au. Links to
further material are at www.comp.utas.
edu.au/users/nholmes/prfsn.
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• Avi Rubin of Johns Hopkins
• Marcus Ranum of Tenable Security
• Mike Howard of Microsoft, and
• Bruce Schneier of Counterpane Internet Security

Stream it online or download to your iPod... 

www.computer.org/security/podcasts

Sponsored by

and

Authorized licensed use limited to: Eindhoven University of Technology. Downloaded on October 9, 2009 at 09:44 from IEEE Xplore.  Restrictions apply. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    72.00000
    72.00000
    72.00000
    72.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


