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Abstract

Several surveys suggest that today's biggest lggaeraimproving the success of IT projects
lies not in improving IT skills but in improving pject leadership and project management
skills of IT personnel. Yet, there are basic chajks to the education of these skills which
make this improvement difficult to achieve. A newucse concept will be presented to
overcome these problems within university educatidns course concept is currently being
expanded to ongoing professional education.
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Introduction

Projects are an omnipresent work form in the ITustdy. The causes for their success or failure are
well-documented in a plenitude of existing surveéysnce, when considering questions of education,
projects provide good means to find out which etlanameasures will have key effects on practical
IT work. Following this path of argumentation, seant2 will examine challenges to the education of
IT personnel that can be concluded from IT progericess factors. Chapter 3 will examine the causes
of the found problems. Finally, in chapter 4 a fasssolution in the form of project leadership and
project management education is presented andssisdu

Success Factors in IT Projects

The Chaos Report by the Standish Group (2003) & a@nthe best-known surveys on IT project
success. It provides the following ordered lissotcess factors:

1. User Involvement (m)

2. Executive Support (m)

3. Experienced Project Manager (m)
4. Clear Business Objectives (m)

5. Minimized Scope (m)

6. Agile Requirements Process (m)
7. Standard Infrastructure (m)

8. Formal Methodology (d)

9. Reliable Estimates (m)

10. Skilled Staff (d)
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Eight out of the ten success factors listed (maxkighl ‘m’) are rather management issues (leadership
and project management) than part of the (tradifjogualifications of the IT team members (‘'d’ —
developers). Amongst the people working directlyagoroject, these factors are influenced mostly by
the IT project manager (IT-PM) and also influenbgdteam members with IT-PM skills or attitude.
(This is also true for “executive support”, as axees are permanently short of time and it takes a
skilled PM to win support.)

Addison & Vallabh (2002) provide another list of pfoject-specific factors. In contrast to the above
survey, failure causes are considered and theiislisot based on a survey but on references toy man
other publications:

1. Unclear or misunderstood scope/objectives (m)
2. Unrealistic schedules and budgets (m)
3. Lack of senior management commitment to the prdqjagt
4. Failure to gain user involvement (m)
5. Inadequate knowledge/skills (d)
6. Lack of effective project management methodology (m
7. Misunderstanding the requirements (mé&d)
8. Gold plating (m&d)

9. Continuous requirement changes (m)

10. Developing the wrong software functions (mé&d)

11. Subcontracting (m)

12. Resource usage and performance (mé&d)

13. Introduction of new technology (m)

14. Failure to manage end user expectations (m)

Most of the listed points are rather indicatorgpobr skills of the project manager than indicatafrs

the qualifications of the developers. (Ambiguousing® include, e.g., “gold plating” or

“misunderstanding the requirements”, which can tigbated fairly to both PM and project team
members).

To sum up the above-said in one sentence: in doderake IT projects more successful, the project
leadership and project managen4es1ti|ls of IT personnel should be increased.

Regarding the contrary, we are not aware of angare® which states that skills of IT personnel
would be the premier success factor for IT projettse factor-skilled IT personnel is ranked 10 by
the Standish Group (2003) and five by Addison &l&fath (2002).

1993, at a time when not many survey results wesalable, Sauer already suggested that a
consensus had been reached among researchersithieg fs generally caused by neglect of the
behavioural and social factors in IT projects antlbecause of technological issues. — Another point
supporting the idea that management educatioreisdtution for improved IT projects - and not IT
education. Now, the research results cited abovsima, this should be regarded as proven. Further
research on success factors of IT projects thgi@tphe importance of management issues include:
Bupa (2005), Dorgan & Dowdy 2002, Younker et aD(2), Timekontor (2001), Thite (1999) and
Pinto & Slevin (1987). An extensive overview of et success factor literature can be found in
Fortune & White (2006).

Finally, there is also plentiful evidence that istiy has an unsatisfied need of software engirees
other technical professionals with project managensbilities (IWS, 2000, Buonopane, 1997,
EducationMinistry, 1999).

1 There is usually some ambiguity regarding the egiterence between these terms. In this artiskilts of project leadership” denotes
the ability of leading people who are involved ipraject towards the project goal, including ,esglection and motivation of team
members or communication with stakeholders. “Skiflproject management” means planning and steé¢nieagroject. “Skills of a
project manager” sums up both.
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The Challenge of Teaching more PM

The main conclusion of the section above was: tleoto make IT projects more successful, one
should increase the project leadership and projestagement skills of IT professionals. Following
this idea, it should be asked why not all (intexd$tiT professionals receive an excellent education
these domains? We attribute this to the challefigeaviding education of these skills that has

a low teacher:learner ratio AND the ability to seraany learners AND affordable costs (1)

This problem applies to universities and compaagwell. The following overview of survey results
underpins this for universities:

Canada, United Kingdom, USA
number of learners

250

200

150 !

"L

1 0.2 0.3 0.4 0.5
teacher:learner ratio

Diagram 1: Courses in project management and grigadership in computer
science studies

Our survey that has been carried out as studeseshat Zurich University (Winkelmann 2006,
Ruther, 2006) examined courses in which projectagament and/or leadership are taught in regular
bachelor or master programs in computer scienceaenated studies (software engineering, business
informatics) at universities in Canada, the UK, &mel USA. The data were collected in 2006 by web
research on the web presence of randomly selecteddited universities as well as e-mails to facult
staff.

As diagram 1 shows, a course is either for a higmber of learners or has a good ratio of
teachers:learners. Certainly, paying many teach#h®ut caring about the expenses, one could offer
highly intensive courses for arbitrary numberseafrhers. Hence, we arrive at the challenge (19dtat
above.

This highly compressed reasoning needs more expdanaCertainly, the real goal is high-quality
education that is accessible to many learners laaidd affordable. High-quality here means: causing
a high and lasting learning effect. In the follogjint will be argued that, in the context of prdjec
management and leadership education, high inteitgcts a prerequisite for a high learning effect
and a good “teacher:learner ratio” is a prerequigt high interactivity.
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Certainly, high interactivity does not ensure tiia¢ students learn much, but it is a necessary
precondition, in our opinion the limiting one. SinDale (1969 p. 107) published the third edition of
his Cone of Experience,, it became generally aecepmong didactical experts that, regardless of
which learning subject is considered, for longitagiearning effects teaching forms are required th
show a high interactivity. This has been empiricalilidated for various teaching forms and diffdren
subjects. See, for example, Bloom (1984). For leskde (as an important, if not the most important
job of a project manager) the requirement of higlractivity appears to be particularly convincing,
as it is not about reproducinged facts or aboutlyamp learned standard methods but about
interacting.

The last step in the argumentation, which begah aiigh-quality course, is the good teacher:lgarne
ratio as an essential prerequisite for high intivitg. A good teacher:learner ratio is generally
considered as a marker of quality. Concerning sldlich as programming, it is possible to master
them without any human interaction. Obviously, tkisot true for leadership. While in both cases th
learning outcome will profit substantially from neointeraction (assuming that this is didactically
well-directed), this is a prerequisite for lead@gwskducation. Furthermore, within the soft skill
domain, there is an obvious and fundamental chgdlém regard to education of leadership: even in a
small learning group, not everybody can simultasgobe the leader. When learning, e.g., teamwork,
everybody can do it simultaneously, and active phas the learning process are merely interrupted
by purposeful phases of, e.g., knowledge inpuefiection. When it comes to learning leadership, th
time share of a participant to act as a leaderblll / group size, and even less if we take ridflec
and knowledge input into account. Many things carsaid and done about this challenge, e.g., that
one also profits from watching how others leadhat strategic leadership (e.g., of companies)ean
acquired by letting an equal team discuss whickhdeship actions should be taken in a simulated
environment. Yet, regarding the type of leadersthigt is needed for project management, i.e.,
leadership of a limited team, it becomes clear ithat class of 20 students per one teacher (a ‘good
rate in project management courses), little bupdai active skills will take place. This simple
argument is further reinforced by the particularpamiance of feedback: while, e.g., software
development is a skill that has to be acquired feemo, leadership is not. Everybody has leadership
skills, but these have to be improved / correctgdnblividual feedback till someone is a proficient
leader. Thus again, also in this regard, there dallfor more individual teaching in order to make
people acquire leadership skills.

Finally, in this discussion we also have to takeaning into account. In the statistics preserted
diagram 1, only “traditional” courses were consatersome featuring an e-learning part. Certainly,
pure e-learning without any teacher:learner ratias make a valid and important contribution to
improving leadership skills but, at the presentestd technology, it will be far from being enoutgh
master leadership skills. This may change in tieréu

All' in all, based on the above arguments, theddsatiful reason to claim that a good teacher:learn
ratio appears to be today’s prerequisite for havangigh-quality education in leadership. This is
similarly true for education in project managemeaithough the link is not as strong, as the
possibilities are better to learn it through teaghiorms such as, e.g., homework, that require less
teachers.

Proposal of a Course Concept

As a solution to challenge (1), we offer the coumsedel developed and implemented at the
University of Zurich. The course participants araster students and some bachelor students. The
course has been operating for two years and hagh#éicant growth from 25 students in 2005 to 160
students in 2006. Since 2006, professionals fradnstry also participate in the course. To encourage
this, the participants who complete the courseiveceot only academic credit but also a certificate
with a detailed description of the course in thdestisual for business courses.
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O 1 course director (staff member)
0000 up to 7 student course leaders (experienced stttens)

OO0 = 00 up to 45 student tutors

OO0 -« OOO upto 430 participants

Diagram 2: The tutor pyramid

The course contents address the skills that areseary to successfully lead a project team with one
hierarchy level. The current list of 35 lecturetardovers leadership, customer communication,scrisi
management, planning, reporting, risk managemantTé@e course work is 90 hours worth 3 ECTS.

All participants are taught intensively, in smalbgps of six learners per trainer. By means o&entr
the-trainer course, we enable students to teaar stbdents. This well-known teaching model is not
without difficulty for project leadership and projemanagement, as there are very few students who
have sound experience in the two. Hence, the essgfiitie course method is a subdivision of these
domains into didactically well-streamlined smalttigre units that are reproducible by student tutors
on a high level of quality. The large numbers atipgpants are taught by a multilevel tutor pyramid

The numbers are estimated maximum numbers whestaffenember works on the course. Because
of the feature displayed in diagram 2, we calluhderlying teaching method that supports this @urs
“Tutor Pyramid Method”. This will be described imet following.

Didactical principles

The course is designed along a small set of dic&cgirinciples — some of them are general, while
others are specific to the employment of studetdrsuor to the subjects of project leadership and
project management that are taught.

First instructional design, then context design

For best learning outcomes, the study by Nussba®®9) suggests the following: when approaching
a new learning content, at first, learning unitshwnstructional design should be used and followed
by learning units with context design. Our coums@lements this consequently. All contents within
the course are first approached with roll playsugrwork, or home work with closely defined tasks
and closely defined learning contents that haveetéollowed. According to Nussbaum, the challenge
in this phase of the “first encoding of knowledg#iould be tentatively low for best learning effects
Here, where required, our instructions are as &ngs, e.g., “When asking a customer about
requirements, summarize what you have heard and #sk was complete!” For someone who has
little or no experience in asking customers abeguirements, this is a real help. Later, role plays
group work of increasing complexity and with moregdom of action follow. Finally, a full context
design teaching method is applied: the studentg bh@avun a project on their own. Here, only the
context of the learning activity is designed; thiedents are fully responsible for choosing their
actions in order to reach the project goals arapfdy or modify learnted tactics and principles.

Handle different skill levels

Students at today’s universities are selected enbtisis of academic/school performance and not
according to social abilities or because of thditglip complete a major project on their own, etg.
manage a project in order to reach its goals. fidsalts in a broad range of skill levels (“as itiyjwad
literates and illiterates in one class”). Openimmdifferent courses would complicate organization
(pre-test, etc). Instead, our method handlesddlenge within one course by means of a variéty o
methods:
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- possibilities and encouragement to choose chalterifya roll play is easy when facing a nice
team member, increase pace by trying to cope withda sad, or frustrated team member.

- free choice of groups and partners (the studemtsdut soon with whom they work well)

- time for reflection, so that the more experiencadipipants can profit from discussing the
learnted matters in the light of their own expeciesy while among the less experienced
participants the discussion is often about how fieliywhile being in the situation for the first
time.

- some tutors have more industry experience

These measures are necessary for coping with ther midferences in abilities among university
students. Once implemented, they open up the plitgsib teach beginning professionals as well.

Multilevel quality assurance integrated into cour se execution

In the 2005 course, it proved to be very hard redee the reception of lectures. Hence, 2006 the
following procedure was applied: a new lectureinst ftested with course leaders, then modified and
tested again with tutors, and finally modified anttoduced to the course participants. The course
director joins one group of students to directlpenence the effect. This is eventually concluded b
a feedback session among the tutors. This laborieaing procedure might sound overdone;
however, it proved necessary to ensure high qualiiynplies that course development largely takes
place while the course is held and the tutor pydaimiavailable. Development before or after the
course would result in much less pressure and acgfal” work flow, but not in well-tested lectures.

No grades

In the course, students receive no grades butaopbssed / not passed mark. The course contents are
divided into project management and project leddpré-or both parts, “no grades” plays important
but different didactical roles:

- Leadership is taught in class room. Tentativelgrehare no requirements in order to pass the
course, except for having to be present and ppatieiin class room work. (Actually, it is not
possible to remain passive as many roll plays amdopmed in pairs. In addition, the
supervision of the tutors is very close, as onerthis six students at a time.) This is in order
to avoid unproductive stress when assuming news rotetrying to implement new ways of
coping with a situation. To reinforce this, extimé is allocated to diminish performance
orientation and to build up an “experimenting mootiiat is more productive here.
Repeatedly, the participants are encouraged to dttythemselves” in new roles: “Please
make mistakes!” “Remember that here, in this ‘seamvironment’ mistakes are completely
for free — while in real life they might bear tremi@us consequences”

- Project management is taught in the form of hom&wd@nly 100% perfect results,
implementing all principles taught, are accepted.athieve this, detailed feedback is given
and rework is requested. This is repeated till tmemework documents implement all
principles taught. Four iterations are allowed amd fully sufficient for the students to
succeed. Grading would be counterproductive: ire cdst the compliance with learned
principles is graded, it would just mean that shideare told being good or bad without
improvement to occur. In case that the realism.gf & estimate would be graded, it would
not be possible to held the course with studerdrsutbut experienced project managers
would be required to judge and/or discuss if thigrege is realistic or not.

Mixing vocational and university education

It might sound questionable whether the mixing @fational and university education would lead to
good results. We made positive experiences. Piawits from industry profit from the questions of
university students that make them re-think thgimimns. University students often profit from
professionals’ greater practical experience. Intamdto this synergy, the presence of professisisl

of great help to the teachers: when too many usityestudents question something that is written on
the slides or is said by a tutor or course ledthere are always one or more professionals whokspea
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up, confirming that what is presented is realigtitd is exactly what happens in industry. This
teacher-independent confirmation is particularlpdamant in the Tutor Pyramid Method, as the entire
teaching force (with exception of the course dimectonsists of students and not of experienced
project managers.

Summary of further didactical principles

A detailed description of our Tutor Pyramid Methaduld not fit into this paper. Further crucial
points include the motivation structure (most stitdework for ECTS credit points and/or for the
experience), the selection structure (basicallpecislized assessment center), the PR structure (to
establish this course at a traditional universitiy® train-the-trainer structure (how to trainstlident
tutors and course leaders by only one single st&ffnber), the measures for a teaching quality of
100% (complete documentation, role manuals, anchieg contents for student tutors and student
course leaders. The most crucial point is to atleédstandard university practice of employing tsitor
who attended last year's course but teach thencttiren the days before they are to teach the
participants. Further measures include teachinmirs, supervision, role play training, etc.)

Student feedback

The students perceived this course as being of gedae to them: 87,7% of the 130 respondents of
this survey considered this course to be more Bédufar them than the other courses taken.

The course participants were asked the followingstjon:

In comparison with the other academic courses takefar, the value of this course was for
me:

1 = the lowest

2 = much lower
3 = lower

4 = higher

5 = much higher
6 = the highest

87,7% of the participants answered 4, 5, or 6. &twet distribution of the answers was the following
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number of answers

1 2 3 4 5 6
perceived value of the course

Diagram 3: Participant satisfaction with the 2006 cour seis over average compared to other courses

Discussion
The main achievement of this teaching method isctleghin the following diagram

Canada, England, USA
number of participants

250

200 -
the course at Zurich

University
150

100

50

0 0.1 0.2 0.3 0.4 0.5
teacher:learner ratio

Diagram 4: The Zurich University course teachesysndents with intensive tutoring

Remark: The teacher:learner ratio of 0,2 is catedldaking into account the tutors (one tutor at a
table of six participants) and the course leadams Course leader in a class room of 36 particg)ant

A further important point is, that, once developtn execution of the course is cheap (as all stude
tutors work without payment).
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Why has a similar course concept not yet been impiged for teaching project management and
leadership everywhere worldwide?

One part of the answer might be, that developiedelbtures for the course is highly laborious, Ipart
because of the great number of learning resoureeded (course leader instructions and slides, tutor
instructions and handouts, student handouts, medlian materials, ...) but also because of the
sophisticated quality assurance that is requiredat tBis can't be the full answer as e-learning
applications have been developed for many contantspite of the same phenomenon of high
development effort but low execution cost.

The other part of the answer could be that the imead advantage of low cost execution arises from
the higher education-specific possibility of motiea via credit points instead of payment.
Otherwise, the course concept would be expensivghiWwhigher education, a credit point system
allowing flexibility in acquiring points from tutamg work instead of taking lectures was (at least i
Europe), introduced recently.

Yet, within higher education, courses that use aded didactical methods with student tutors are
common in other subjects (often paying them monay aften not with that good learner:teacher
ratios). But we are not aware of any other higlilercation course where so many participants acquire
active project leadership skills. IT faculties wibuieed it and other disciplines too. Perotti (2000)
provides an inside view of American business faesilthat yields a possible explanation from the
point of view of faculty traditions: business fate$ (from which the learning contents of project
management and project leadership could originteyl to be “discipline oriented”. The newer
computer science faculties are often more custariented, i.e., don't only focus on being
scientifically sound but are also oriented towafdKilling the needs of practical knowledge of
students as their customers. Indeed, the firstsidea the course have been taken from software
engineering education, see Stoyan & Glinz (2005).
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