Zeszyty Naukowe Wydziatu Elektrotechniki i Automiity?olitechniki Gdaskiej Nr XX

Sympozjum
Zastosowanie Komputeréw Nauce i Technice
Wydziat Elektrotechniki i Automatyki Politechniki @Gdskiej

E-EXPERIMENTS IN PHYSICS
PROPER BUSINESS PROCESS MANAGEMENT,
COLLABORATIVE DEVELOPMENT PROCESS AND PROJECT MANAG EMENT
GUIDANCE — REMEDY FOR AVOIDING THE MAIN IT PROJECT’ S FAILURE

Malgorzata A. PLOTKA !, Pawetl SYTY2 and Marta KWA SNIK 3

1. Faculty of Information Technology, Polish-Japanewstitute of Information Technology, Brzegi 55, 80603dansk,
Poland and Centre for Computing and Social Respiitysi De Montfort University, The Gateway, Leides, LE1 9BH,
Great Britain
tel.: +48 (58) 683 59 87 e-maimplotka@ pjwstk.edu.pl

2. Faculty of Applied Physics and Mathematics, Gdduoskersity of Technology, Narutowicza 11/12, 80-238ansk,
Poland
tel.: +48 (58) 348 61 34 e-masylas@mif.pg.gda.pl

3. University of Social Sciences and Humanities, Rgadal Sopot, Polna 16/20, 81-745 Sopot, Poland
tel.: +48 (58) 507 751 104 e-maihkwasnik@swps.edu.pl

Abstract: Only a few of learning aids and simulations of gibgl  the ISO 9001:2000/2008 definition of software otyaliL0].
phenomena allow for building interactive experinseiixperiments Having experience and knowledge deficiencies irstiigect
similar to those that should be conducted in pleykboratories at zre3 of the project may lead to gaps (undefinediremqents
schools. Group of staff from Gdansk University afchnology — giiging from lack of awareness of the domain of the
decided to fill this market niche by designing aahstructing a set problem) in software requirement specification asrivon

of virtual experiments — so called e-experimentsaVoid common inabl biecti . b . &
problems that a lot of IT products brought to fegluthey prepared unattainable objectives in subsequent project pha

procedures in accordance with the best practicesofiivare and Ccourse the software developer is not expected towkn
requirement engineering. If requirement specifaati and everything. However, it is necessary to fill in thaps. For
development process have been preceded by propedetailed this purpose it may be helpful to use other sourcks
stakeholders’ identification and characteristieréhis a chance that information such as documents, standards and the
product will be widely accepted. The paper beloveati®es the knowledge of domain experts. On the other handy poo
process of the e-experiments development with thtslderat!on inadequate project management contributes to ingsrop
interests of the target group — young people frogegeration o oanization of the project team’s work. Then, evén
(digital generation) and the teachers. . - .

project goals (requirements, tasks etc) are defpregerly,

Keywords: good practices; software engineering, requiremerH"e achievement of an objective may be hampered or

engineering; stakeholders; risk analysis, risk rgangent impossible. . . . .
All of these considerations have influenced thgegmto
1. INTRODUCTION designers who are working on the e-Experimentshiysigs

project to make all reasonable endeavours to peepar
Many surveys have been conducted to find out hofroduct that fuIIy.satisfie_s future users. Set ahties were
many IT projects end in defeat and to determinefabtors Planned to achieve this goal. This paper descrites t
which result in their failure. The most commonly izated ~Software engineering process which they view asltieg in
reasons for IT project failure are ineffective stailder SUCCESS.
engagement, [1] a complete lack of executive suppor
ineffective user involvement [1; 2; 3; 4; 5; 6; &;; 9] and 2. E-EXPERIMENTS IN PHYSICS
poor project management (lack of knowledge of mtoje . _ i o _ )
management methodologies and the competence of €-Experiments in  physics”  (“e-Doswiadczenia
management - inadequately trained and/or inexpegin W fizyce”) is an innovative edugatlonal prolectrrmd ouF in
project managers: lack of top management involveraed P0land by the Faculty of Applied Physics and Matates
support; inadequate risk management and a wealeqoroj(FAPM) at Gdansk University of Technology (GUT), in
plan). Another important reason is a lack of domaifPOPeration with Young Digital Planet SA, Gdansklahd
knowledge among project team members. (YDP) and L.C.G. Malmbe_rg B.V., Den Bosch, the
A lack of client/end-user commitment usually leads Netherlands (LCG) as a foreign partner. Each partaer

‘challenges’ surrounding requirements that mayease the SOMe egp:erience in carrying out “similar projectar F
risk of not fulfiling clients’ needs. This meansaththe €Xample: “Za ¢k¢ z Einsteinem” (“By the hand with

software does not satisfy the quality conditionscified in  Einstein”), a  program promoting equal =~ educational
opportunities for pupils from villages (at FAPM);
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multimedia, educational programs and educationatert
based on ICT for individual recipients,
institutions and businesses (YDP); publications
educational solutions assisting students in legrimough
multimedia systems and modern ICT (LCG).

The main purpose of the project is to fill the gaghe
educational software market, by designing and coasihg
a set of virtual physics experiments, referredaealled e-
experiments. An application, according to assunmgtimade
by the originator of the project, should allow fouilding
interactive experiments; experiments similar tosthdhat
should be conducted in physics laboratories atash&rom
the very beginning a famous maxim of Confucius: I'fe¢
and | will forget — Show me, and | will remembet.et me
do it, | will understand” has been followed. Additally, the
team project members have always repeated: “Okiigasot
to replace reality; we just want to enrich the Bug
curriculum by the experiments, which — for varioeasons
— rarely take place during physics lessons. We waihielp
students learn by practice in accordance with toeeahof:
<<design, build, perform, analyse, present
because we believe that this is the only way thay fully
understand the laws that govern the world arouiid us

project subject — in physics). These two steps wepeated

educationalintii any ambiguities were eradicated. The develsper
gbroject team started implementing the scenarith@Adobe

Air technology). All of these activities were repsd for
each of the 23 e-experiments planned to be caotied

2.2. Involving and executive support stakeholdersinto
project

Firstly, the recipients (teachers) and users (stisjlef
the product were asked about their opinion durieggarch
on behalf of the GUT [11]. Their opinion was onetlof first
steps to collect information about stakeholdersedse
Subsequently, the ready-made e-experiment wasltesta
team of experts. The bugs found by them were regdte
members of the YDP project team and corrected. egtitar,
the teachers of the upper secondary schools tgrtgn the
project were asked to test and make comments on the
product. When all indispensable and well-suitedamiions
were introduced the e-experiment is delivered twets for
students. Finally, before the product was proposedbe

resmlts>included in mainstream educational policy the stisle

comments were gathered and acted upon (if appéahll
of these activities were repeated for each of tBee2

The project is carried out as an answer for thefoall experiments planned to be accomplished.

proposals under the subject “Development

and

All the necessary training for the users of thedpici

implementation of innovative pilot programs, suck awas conducted.

training in mathematics,
entrepreneurship”. It runs during the years 2010D426nd

science and technology and Every e-experiment is placed on the project web page

on a regular basis and access is granted to arnwyboanay

has been carried out in two stages. The first stadee interested.

preparatory, consisted of analysis, thorough diagnof the
problem, establishing a preliminary version of {h®ject
and preparation of the deployment strategy. In<beond
stage, during the pilot deployment in 20 upper sdaoy
schools, the product was tested, then feedback §hmols
was analysed in order to confirm the outcome, &edfinal
version of the product was developed. This finabpi was
already validated by the National Supporting Nekymo
the quality and usefulness of it has been proved. drtd of
the project should be accompanied with disseminatioits
results. After that, the Polish Ministry of Natidrizducation
(as the institution announcing and supervising
performance of the project) will decide whether feject
can be included in mainstream educational policpair In
order to obtain a positive opinion and decisior fimoject
team has initiated a number of activities that &hdoe
carried out to improve the quality of the final duzt. Some
of them, such as monitoring and evaluation, werposed
by the promoter. The other steps were left to thasion of
the originator of the project.

2.1. Close cooperation with domain experts

2.3. Digital users

To better assess the integration of e-Experiment into
the classroom experience, the current section aimoed
understand characteristics, benefits, barriers, atiger
factors affecting the end users’ acceptance ofrbdyct. In
classrooms the impact of technology depends on thwth
teachers and students who use it.

It is well-known that current students are more
knowledgeable than their teachers in ICT. To describe
students who were born into and raised in the aligiorld

therensky [12] coined the terms “digital natives”,dpposite

teachers have been described as “digital immigtaiitse
nature of technology usage between digital natimas
digital immigrants are presumably different [13].

Other researchers called students the “net geostati
[14], the Google generation, the millennials or Wne
millennium learners” [15]. All of these labels dreing used
to emphasize the significant role of new technaegin
many areas of their life activities: communication,
recreation, socialization and education [e.g. ¥J}; Digital
natives have been raised in technology-rich enwemt,

As the most important is to well know domain of thevhich has shaped how they think, behave and lehBh [

project a project team composed of subject mattpenrts

Academic commentators highlighted that they arerftun

and a developer’'s team was created. The expertslyma the language and culture of computers, video gaames

members of staff and students of the FAPM at GUTrjezh
out their duties with due care and using their kastvledge
and experience gained during their academic wotkthA
head of the group was a coordinator who buildsamtef
qualified personnel and supervises the team’s wiskmain
task consists of preparing the scenarios (kind affwsre
requirement specification) and prototypes of the
experiments (in the form of C++ codes). Subsequeti
documents drawn up were sent to YDP. The scenemos
written and provided with comments by their tearadkers

Internet, adopting to changes in technology andgukLT in
unconventional way. Consequently, students revealed
specific learning style as a result of being imradrs ICT

for their entire lives. For instance, Pedr6 [15ketved that
“new millennium learners are used to gaining knalgke by
processing discontinued, parallel information, ggvpriority

do pictures, movement, and music over text, feeihg@ase
with multi-tasking processes and accessing infaomat
mainly on digital sources” (p. 10).

In classroom current students prefer involving

(at least one of them acquired (domain) knowledfjea 0 experiments and games as a form of effective tagchi
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methods. They have strong needs of creative exprriand implementation of specific objectives. Benefits tfe

control during learning process [13]. It is a tdagh product were emphasised in interviews by both teachnd
challenge for digital immigrants who have had t@@dio students. It was also noted that the use of thdyatan the
the new educational environment. Bingimlas [17]nfdudhat classroom forces more dynamic and more attractizehing
teachers had a strong desire for integrating ICTo inpphysics. Lessons through the use of the productlem®
education, they encountered many barriers (likek la€ boring, and students indicate that it is easigetnember the
confidence and competence, or having negativeidéf and knowledge taught using e-experiments.

inherent resistance), which are essential to tleeess of The lesson learnt from the project was put into next

ICT integration. project also regarding kind of e-education but reiay
cross-sectored and cross-aged/cross-generationalp gof

2.4. Project management users and recipients prepared by the two of aricidors.

As the project is co-financed by the European UnioAs the one of the authors (MAP) research interest a
within the framework of the European Social Fundce thstakeholders, requirements and looking for an ankow to
supervising institutions expect the preparation aoffew tailor software to stakeholders’ needs the follayicase
formal documents. These papers together with recordtudy was described in her Ph.D. thesis that iseund
created by the team on its own initiative force pinevision preparation.
of, paying proper attention to detail, good plagniand It should be emphasised that efficiency work défer
appropriate risk analysis. If any problems with &xecution people can determinate the project victory. Thestenof
of the project are found, relevant procedures aleowledge between two or more fields of science rnay
implemented. For example: when a delay in the cetigrl  also one of the success factors. The computentisteneed
of a task arises, the primary schedule may be eddat the the physicist to faithfully represent the realifjhey may
work of the team may be reorganised without th& dé find helpful to ask the psychologists and/or thei@ogist
postponing the final deadline. These actions haven behow to meet their stakeholders needs and/or prepadct
already implemented when as a result of workingotirer  (not just IT one) that can be proved to be bestséey do
activities YDP’s company could not commit enoughiffsto  teach e.g. Consumer Psychology at Institute of iRdggy).
the project. The pace of performance tasks wakested. To summarise, under e-experiments in physics proyece
The lost time will be made up by developing lessetim working together group of the physicists, teacheosyputer
consuming experiments. The human resources managenmmentist and students (end users of the produictithe
also undergoes changes. When an employee cannagmarsecond mentioned project addressed to wider comynuni
to do their assigned job for a long period of tintke and society is planned to involve into work alsggb®logist
reorganisation of the team is considered. A furhbaample and non-government organisation that better uraedst
is that when a change in the initial assumptionsved society needs. We are looking for the next success.
necessary, there were problems with coding the temsa
describing the motion that preserves realism. Téd& tvas 5. REFERENCES
delegated to the subject matter experts who hatbpppte
knowledge and experience in using programming laggs. 1. The Standish Group: Chaos Report 1994-2013. publishe

The final product has already been demonstrated at from 1995 onwards by the Standish Group, West
conferences, seminars and programme meetings of the Yarmouth, Mass, USA., 1994-2013
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it is necessary to confront and/or prioritise sesrcThis also http://www.projectperfect.com.au/
applied in the case of gaps in requirement spedifio. info_it_projects_fail.php [Accessed 2011], 2005
Even when several sources of information are preskist 5. Coley consulting: Why projects fail, 2001-2005,
does not provide a guarantee for filling in all tyeps. For Available at
this purpose it may be necessary to use a mordssigpted http://www.coleyconsulting.co.uk/sitemap.htm
tool. But this is the subject of another survey aviti be 6. Glaser J.: Management's role in IT project failures
described in some further work. Healthcare Financial Management, October, 2004

7. Jenster P. and Hussey D.: Create a common culture
4. CONCLUSIONS between IT and business people to reduce project

failures. Computer Weekly, March 22., 2005
Following procedures described in the above paper 8. POST: Government IT projects — Analysis of the
the best practices is a matter of great importaifce problem, Parliamentary Office of Science and
developers of any IT system want to achieve sucdess. Technology, Report 200, July 2003,
particular, the project "e-Experiments in physicgas a 9. Sauer C. and Cuthbertson C.: The State of IT Project

success, which confirms the thesis posed in thdigation. Management in the UK 2002-2003. Oxford.

The overall objective of the project was to incredise 10.ISO 9001:2000/2008 Quality Systems - Model for
efficiency of the interest of secondary school etid in Quality Assurance in Design, Development, Produgtio
science. The information presented in the reportghef Installation and Servicing. ISO 9001:2000/2008

internal and external evaluation of the project, [18] shows 11.ASM — Centre for Research and Analysis Ltd., onalfeh
as indisputable fulfilment of this goal through the of the Gdansk University of Technology. The resoits
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E-DOSWIADCZENIA W FIZYCE. WA SCIWE ZARZ ADZANIE PROCESAMI
BIZNESOWYMI, KOOPERATYWNY PROCES TWORZENIA ORAZWZO RCE
ZARZ ADZANIE PROJEKTAMI - REMEDIUM NA UNIKNI ECIE NAJWA ZNIEJSZYCH
PRZYCZYN PORAZEK PROJEKTOW INFORMATYCZNYCH

Na rynku mana znalé¢ wiele pomocy naukowych i symulacji zjawifikycznych — wysgpuja one jako samodzielne
aplikacje lub jakoskfadnik wekszych pakietow edukacyjnych. Jednak tylko niektaraich umaliwiaja budowanie
interaktywnych eksperymentéw podobnych tyeh, ktére powinny b§ przeprowadzane w laboratoriach fizycznych w
szkotach. Grupa pracownikéw z Politechniki Gsldej postanowitavypetnic te nisz na rynku poprzez zaprojektowanie i
budowe zestawuwirtualnych eksperymentow - tak zwanych ewliadczeél. Wytworzenie produktu informatycznego
zgodnie z wcz&iej opracowanymi proceduramdobrymi praktykami iaynierii wymaga pozwala na unikgtie typowych
probleméw, a nagpnie na jego wdrzenie. Dopiero wtedydeweloper mge st przekond czy jego rozwizanie zostato
dobrzeprzyjete przez jego przysztychzytkownikéw. Jéli proces tworzeniapecyfikacji wymaga i implementacja zostaty
poprzedzone prawidtoyi szczeg6tow identyfikacph oraz charakterystykudziatowcow to jesszansaze produkt zostanie
zaakceptowany. W wysgpieniu opisanyzostanie proces tworzenia esddadczei, ze zwrdceniem szczeg6lneyagi na
grupe docelovy - miodych ludzi nalegcych do tzw.e-generacji (cyfrowego pokolenia) i nauczycielipodiedzialnych za
ich edukagj w dziedzinie fizyki.

Stowa kluczowe: wspoipraca, eksperci merytoryczni, ed@dczenia w fizyce, e-generacja, pokolenie cyfrowe
wykonawcze wgczenie udzialowcéw w projekt edukacyjny, dobre pylk inzynierii oprogramowania i wymaga
wskazowki, interakcje, zaangawanie udzialowcOw w projekt, zadzanie projektem, analiza i zadzanie ryzykiem,
proces imynierii wymaga, schemat zaprojektuj / zbuduj / wykonaj / przean@l/ przedstaw wyniki, symulacja, jako
oprogramowania, udziatowcy, dostosowanie programpatrzeb aytkownika, interfejs aytkownika.
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