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Abstract

The Sudent_@ntest on Stware Engineering (SCORE), organized for the first timedoanjunction with the
International Conference on Software Engineeri@Sf) 2009, attracted 50 student teams from archoedvorld,
produced an impressive and varied set of projeatd, earned appreciative comments from participants even
from teams who chose not to submit their resulthéocompetition. It was a remarkable successnbtitvithout
problems and setbacks. In this article we expthan objectives, constraints, and design philosoph$$CORE,
particularly as they distinguish it from the traolit of computer science contests focused more wrron

programming. We also recount key approaches taketesign and management of this novel kind of cintae
difficulties we met (some still outstanding), ahe tessons learned.

Most of us are familiar with contests in which evegring students construct bridges from
toothpicks, competing to see how many coins eaathgércan support, or contests to build
protective enclosures for eggs dropped from theeufipors of a building. Many have watched

television documentaries of robot battles held &f,Mind thousands of schoolchildren compete
each year in solving challenges with robots corstai from Lego building blocks [1]. These

student contests inspire excitement, teach prolsieiving skills, and communicate the nature of
engineering disciplines. The Student Contest oitw@&oe Engineering (SCORE) [9], a world-

wide competition for graduate and undergraduatéegel students, was likewise created to
promote knowledge and appreciation of softwareresgging.

Many contests in the field of computing precededO8E. Among contests focused on the
activity of programming, the annual ACM programmuanpetition [2], which takes place over
a period of a few hours, and the ICFP Programmiogt€st [3], which takes place over a period
of a few days, are well known. A variety of projecmpetitions, often industry sponsored, have
also been established, such as Microsoft's Ima@ime [5] and Google's Android Developer
Challenge [6]. These are typically tied to patfticudevelopment or delivery platforms, and at
most only loosely tied to university curricula. ¢htaking inspiration from these prior efforts,
the SCORE organizers conceived of a contest thgihasizes the engineering aspects of
software development, encompassing much more thagrgmming alone, and including the
challenges of a realistic, complete software ptoje@hey sought inclusiveness, with fair
competition among students from all varieties oivarsities worldwide, and without limitation
to a single application domain or development emitent. Most of all, they sought to foster



among students and teachers an understanding gmdcegtion of the creative challenge of
software engineering.

We regard the first offering of SCORE to have begite successful, although not without
challenges. This brief report of our experiencésstto distill the main lessons we learned; we
believe they can be useful suggestions for those may consider organizing similar contests,
as well as for teachers of project-oriented couirsasftware engineering.

The present paper is structured as follows. Imiisd section we report on the whole process of
SCORE, starting from the initial idea up to its clusion in Vancouver with the selection of the
winning teams, and the presentation of awards.ekpesition follows a fairly "historical” style,
but the focus is on the main problems we facedstietions we adopted, and the alternatives
and risks we weighed. post mortem analysis follows, reporting on the success weebelito
have achieved and the critical aspects that need mx@amination. The last section summarizes
the main lessons we learned and draws a few suggedor future contest organizers and
teachers.

The history of the first SCORE

The idea of a student competition on Software Eegiimg (SE) was originated in 2006 by Steve
Fickas, the ICSE 2009 general chair, and Paolaréngde the ICSE 2009 program co-chair. It
immediately found a set of enthusiastic volunteermake it real by the Vancouver event. The
team had roughly three years to accomplish the task

As a first step, we defined a number of featured would distinguish SCORE, and justify its
creation. First, and most importantly, the contsBbuld challenge student teams through
arealistic and complete SE project. Second, the contest should be inclusive and geoasi fair
chance to students from small and large schooldaAas possible, the rules should enable the
teams to be evaluated, not their schools or progiram

Several consequences immediately derive from thexggrements, most notably that the contest
must have &onsiderable duration. Thus, contestants should have the chance to wfbiine,
rather than meet at a contest site to perform &hat period of time. Contestants could then be
teams that originate from SE classes of any uniyer3his further emphasized the main
difference with respect to other competitions ldwett in the academic world, typically in the
context of scientific conferences or during ad-kgents (mostly algorithms and quick coding),
but also the multi-day contests held by the fum@loprogramming or computer security
communities [3, 4]. In addition, the challenge ddawuch all facets of software development,
from requirements analysis and elicitation to immpdatation and verification.



To realize the desired features of the contesterséwdecisions regarding project selection,
management, evaluation, and team composition hbad thade. These decisions are discussed in
the next sections.

Devising contest projects

Determining what kind of projects SCORE particigamtould pursue was probably the most
controversial issue in the preparation of SCOREgGesit involves some clear and critical trade-
offs. The range of possibilities we evaluated was/wvide: at one extreme, teams could have
been left free to choose their own projects to Wgyeat the other end of the spectrum (as in
many other competitions) all participants could dreen the same project to develop. Both
approaches have their pros and cons.

Giving teams free rein to devise their own projeatsuld simplify some parts of contest

organization. It could be attractive to some pgréints, imposing little overhead or deviation

from existing practices at a participating schdlt it entails risks to inclusiveness and even-
handedness, favoring those who can exploit exigirgng research projects or industrial ties to
create impressive projects, and potentially tur@ORE into more of a school exhibition and
less of astudent contest.

The other extreme is to pose a single project Bopaticipants. This would make evaluation
simpler, but perhaps not fairer, as any singlequtdjilts the competition toward some particular
domain, technology, or development issue (e.gl;tne& systems). Moreover, it is difficult to
create a single project that is attractive to aevdday of student teams.

We decided on a balanced solution between the tti@maes: The program committee (PC)
definedseveral projects to choose among. The projects proposated$CORE PC collectively
fulfilled the following major requirements: Theyd&o be well-balanced in terms of application
fields, covering topics ranging from embedded aritical systems to web-based services; they
had to allow exploiting different development methtmgies, so that no single SE approach
(agile development, formal methods, etc.) was festoor disadvantaged. In keeping with the
long-standing goal of the software engineeringasgdecommunity to engage with industry, we
also wanted to offer a mix of academically-flavoeed industrially-flavored projects..

Managing the projects

To comply with the above requirements, nine prgjesere defined and proposed by nine
different members of the PC. They were posted erSIBORE site [7] and are listed in Table 1.



Project title Project domain PC member(s)/proponent(s)
Diogene (Digital I/O GENerator Engine) Hardware control and simulation Giovanni De Toni
Distributed Decision in a Mobile Context Distributed voting system Miguel Felder, Xiaoping Jia, and
Stuart Faulk
BTW: if you go, my advice to you Interactive trip planner Stephen Fickas
Personnel Access Control System (PACS) Access control system Constance Heitmeyer
Global Studio Project (GSP) Distributed software development | Daniel Paulish
Awareness Tool for Distributed Software Team | Distributed software development | Gina Venolia
Design Rationale Investigation Tool Software design tool support Gina Venolia
A Simple Pacemaker Implementation Embedded device control Alan Wassyng
GPXCleaner: GPS Path Editing and Data visualization Michal Young
Simplification

Table 1. List of SCORE projects

We designated atakeholder for each project in the context of SCORE. The aakder was
intended to play the role of the customer, andcglpy was the project proponent him/herself;
however, exceptions were allowed and did in factuocThe rules of interaction between the
stakeholder and the team were part of the projestription, i.e., the rules could vary for each
different project. In some cases teams were urgedind their own stakeholders in their
environment; this was intended to mimic the situativhere the project consists of developing a
product to be commercialized in an open market, taece is no specifia priori customer. In
such case, the project description just outlinesl ganeral theme and rationale of the project,
whereas the requirements had to be gathered diréstl the developers interacting with
(presumably) real, potential customers.

Important dates, including publication of the potge submission and delivery deadlines, were
set to allow any university to encourage their shid to participate during their academic year.
Given the diversity of academic calendars througtiba globe, it was clear that a wide time
window was necessary. In concrete terms, the reopgnts had to include students associated
with university courses whether those courses weld in the spring or in the fall, in the
northern or southern hemisphere.

From the point of view of the project managementlus teams’ side, we mandated that each
team enact and document all typical aspects o&laSE project. Apart from this, we left much
freedom in organizing the process, and we gave aniginimal set of guidelines, which are
summarized in the following.

 Team size had to be between two and seven, thowgsuggested that teams be
limited to no more than five members (with alloweateptions).

» Geographically distributed teams were encouragegbractice, some geographically
distributed teams exceeded the suggested limivefmhiembers.

» Teams were left free to choose not only the preterproject among the nine
published, but also the preferred development ampro(waterfall, agile, etc.),



provided they satisfied the major requisites staigdthe project definition. This
included not only requisites about ghreduct to be delivered, but also, in some cases,
about the process to be followed. For example, sprogect proponents explicitly
asked for intermediate delivery of work in progrdssuments and/or for appropriate
interaction with the stakeholder.

« Teams were free to emphasize particular aspectSEpfprovided that they gave
enough coverage to all relevant aspects. For iostaamteam could devote particular
attention to requirements elicitation and userradgon, provided that a running
implementation that was suitably validated andfiestiwas delivered; another team
could instead emphasize validation and verificgtiomybe by using different
complementary techniques, while somewhat reducibgt-not skipping! — the early
phases. Quality was explicitly recommended as ladrigriority goal over quantity.

» Given that it was impossible to state a fixed titnadevote to project development
(this depends on the school calendar), we decml@dk teams to document the effort
done in terms of person-time and calendar time,thed to evaluate the value of the
project also relative to the applied effort.

» Teachers and schools were allowed, and in facturaged, to provide support to
teams in terms of motivation, integration with oiél SE courses, help in managing
contacts with SCORE organization, and generic alvtowever, participation of
any member of the teaching staff or of some "edegonsultant” in the actual
technical development of the project was clearigleded.

» Teams were not allowed to select a project propbgettheir teacher or a member of
their own school for reasons of fairness and awngidionflict of interest. This is in
sharp contrast with normal practices of projectigmssent within SE classes, and
may have discouraged potential participants, butleemed it necessary for fairness
of the competition.

No specific action was taken to enforce these yaed their strict enforcement would have been
difficult. Substantial good faith was assumed oa s$itde of the participants, as is common and
necessary in most scientific events. We do not lmagson to suspect any abuse by any of the
participants.

Targeting the contestants

The SCORE competition was limited to teams of ugdetuate and master’s students, possibly
mixed. PhD students were ineligible, in consideraof the advantage they would have in
research experience and length and depth of saftemgineering study. The evaluation process



took into account the composition of participatitegms, and we describe below how this
happened.

Much effort was spent to publicize the event, giitemovelty. All the typical advertising means
were exploited, though, as discussed later in #pep this has been a critical issue.

Special tracks within SCORE

Even though one of the foremost goals of the competwas to cover all main aspects of SE,
we were also open to give special emphasis tocodati fields of the discipline. Thus, we
launched the idea of special “tracks” and awardsotigl to subfields of our discipline, even
looking for communities willing to “sponsor” suclpecial tracks and awards. In principle this
could be applied to any particular field. In theseaf SCORE 2009 we contacted the Formal
Methods Europe (FME) group, which happily acceptssl proposal, and sponsored a special
prize for the team that best exploited formal mdthe their project. A member of the FME
group was enrolled in the PC to act as a co-cbaithie special track.

Though we were open to organize other special $ratladdition to the one sponsored by the
FME group, in this first edition only the one onrfal methods has been realized.

Organizing the evaluation process

The scrutiny and evaluation of full SE projectaiformidable task, whether it occurs within an
industrial environment, in the market, or in a staem. The challenge for SCORE was
increased by the diversity of projects as well a@mdity in approaches. There could be no
simple check-list or score-sheet for comparisoprofect submissions. And yet, criteria and a
pragmatic process for evaluation arise quite ndyufeom considering the goal of SCORE to
emphasize the engineering aspects of software a@weint. While participating teams were
free to choose among a wide range of methods, orake their own, we expected easoned
choice that participants could explain and justifizikewise for other aspects of the project,
freedom is not chaos; we expected participantstalide to explain the choices they made, the
rationale for those choices, and the outcomes @f tthoices. Thus, in an attempt to combine
freedom with efficiency and thoroughness, we apgiied the task of evaluation incrementally
in a three-phase process, beginning not with tleewable programs but with a written report.

Teams had to complete their project within the grs=il deadline (January 15, 2009), but they
were asked to deliver only a summary report initidlVe did not impose a standard format for

the summary report, though some suggestions westeggaon the SCORE website [8]. The

summary report — approximately twenty pages lomgas intended to give an overall description
of the whole developed project so as to allow tBet® perform a first global evaluation of the

team submissions.



A preliminary filtering of the submissions was bés the summary report. It was conducted
according to the typical reviewing process of stifienconferences. A number of reviewers were
assigned to each team through a standard biddingegs, except that one proponent or
stakeholder of each project was asked to reviewswmissions of that project. Teams who
passed the first filter were invited to submit fiué documentation of their projects, including
high-level specifications, architectural designnmmg code, installation and configuration
instructions, validation and verification documeiuta, user manuals, etc., for a second round of
evaluation.

Using summary reports for the first round of evilraposed a risk of two possible undesirable
outcomes: A poor project could be evaluated padifibbecause of a well-written report, or a
well-executed project could be judged negativelgdose of a poorly written report. We
considered the second case to be unlikely, paatigutonsidering the value of clearly written
design rationale as an essential component of awa@ system that outlives its initial
developers. In the first case, we assumed thgidbdy executed project would be caught during
the second evaluation phase.

All teams selected for the second round delivetsal full documentation within the stated
deadline. They also used the assigned time to gowilh reviewers’ requests, when these were
part of the first evaluation. The second, moradhgh evaluation included experimenting with
the running systems. To further improve this caitighase, a second stakeholder was assigned to
each team.

For both rounds of review, the evaluators did rs# any detailed evaluation sheet. Instead, they
were given general qualitative guidelines, in adaoce with the overall philosophy of the
contest: seek quality over quantity; require briedulit allow for different focus on a particular
aspect or phase of the development. Evaluatoraupseatia review text, a confidence score, and a
summary acceptance grade (from strong reject tmgtaccept). The evaluators were allowed to
modify their reviews in response to the discussiorong themselves.

At the end of this second phase, the finalist temrage selected and invited to participate at
ICSE. The conference organization substantiallytrdmuted to the travel and accommodation
expenses for the invited teams. Table 2 lists thmber of selected teams per project and
evaluation phase.



Project # registr. # subm. # selected | # ICSE finalists

Diogene (Digital I/O GENerator Engine) 1 0 0 0
Distributed Decision in a Mobile Context 12 8 4 2
BTW: if you go, my advice to you 15 6 3 2
Personnel Access Control System (PACS) 5 2 0 0
Global Studio Project (GSP) 1 0 0 0
Awareness Tool for Distributed Software Team 2 0 0 0
Design Rationale Investigation Tool 0 0 0 0
A Simple Pacemaker Implementation 5 4 1 1
GPXCleaner: GPS Path Editing and Simplification 9 6 2 1
Total 50 26 10 6

Table 2. For each project: number of registered teams (2™ column), received submissions (3" column),
teams accepted to the second round of reviews (4™ column), and finalist teams invited to ICSE.

Each finalist team gave a formal presentation eirtiproject during regular sessions of the
conference. Furthermore, they presented demos tapail conference participants, and they
showed a poster of their work during the confereposter session. A mentor — typically a
former stakeholder — was assigned to each finsédiam to help them organize their final
presentation at the conference.

Finally, an intense PC meeting held during the emfce chose the winners. Although we

emphasized that all finalists were in some senseevs, and have been given an official

certificate, we delivered a cup to the overall vilmgnteam (Figure 1), and two “special” cups:

one for the team that best exploited formal methard$ one for the best all-undergraduate team.
Table 3 lists the members of the winning teams.

Team members Project

Overall winner Nikola Tankovic, Sonja Milicic, Danijel Zovic (University of | BTW: if you go, my advice to you
Zagreb, Croatia), Gianluigi Ciambriello, Savino Ordine, and Zafar
Bhatti Ahmad (Malardalen University, Sweden)

FME award Valerio Panzica La Manna, Andrea Tommaso Bonanno, and | A Simple Pacemaker Implementation
Alfredo Motta (Politecnico di Milano, Italy)

Best undergraduate team Kaan Yucer, Mahmud Resid Cizmeci, llkay Ozan Kaya, Elif Akan, | Distributed Decision in a Mobile Context
Fatma Ekici, and Ali Karasu (Bogazigi University, Turkey)

Table 3. Winning teams.



Figure 1. Left to right: Steve Fickas, Gianluigi Ciambriello, Nikola Tankovic, Mehdi Jazayeri, Dino
Mandrioli.

Post mortem analysis

In this section we analyze the achievements of finst edition of SCORE, and also the
difficulties encountered along the way. Both oucsesses and challenges may provide useful
guidance to organizers of other contests, as vgelltre editions of SCORE, and perhaps also
to instructors who face related challenges in omyag project-oriented classes.

Successes

The quality of submitted projects, and particulasfythe finalists, exceeded the most optimistic
predictions of the organizers. The written docuragon, the oral presentations, and the demos
arranged during the conference were comparablerdéegsional presentations. During oral
presentations and demos at ICSE 2009, PC membesedptough questions to teams,
challenging them to explain the rationale of thehoices, to which all teams responded in a
knowledgeable and appropriate way. Certainly tegmus a lot of effort in their projects,
including the preparation of the finals, with thensiderable and enthusiastic help of their
mentors. It is indeed encouraging to see the lefetngagement and maturity of software
engineering students around the globe.

Although the off-site selection phases were notdasp and well-documented as the final
evaluations, the quality of non-finalist projectasvalso more than satisfactory with very few
exceptions. In fact, it appears that teams and tiegichers have been quite conservative in
submitting their material, and probably applied sorareful self-selection, as evidenced by the
fact that, of 50 teams that registered to partieiga the contest, only 26 actually submitted
summary reports by January 2009.



The PC was also pleasantly surprised with the dvaverespondence between the quality of the
first summary reports and the final complete delivéNo team that passed the first selection
failed to submit the full material, and in most eéashey responded well to reviewers’ requests
despite the short interval (roughly four weeks)wssn notification of the first selection and
deadline for the submission of the complete dedilbbes.

Enthusiasm of all participants was another soufcgreat satisfaction for the organizers. This
was evident during the teams working on the prejesntd their final participation in the
conference. Teams in general paid special attentiiorihe processes they followed, they
interacted regularly with stakeholders, worked émeentally and used modern communication
technologies for keeping in touch within the teard avith the stakeholders.

The competition was also successful in that theas gonsiderable interest and participation by
many conference attendees, including those notttirevolved (as organizers or as teachers of
competing teams) in the contest. All of them repdrtunanimous appreciation and
encouragement to further pursue the endeavor.

While numbers are not large enough to allow fortaidically sound analysis, and more
experience is needed, it does appear that intbestbeen fairly well distributed among the
various aspects of software development. In pdaicuall finalists devoted considerable
attention to user needs and requirements eliaitgi®o some extent also as a result of pressure
from the stakeholders).

An unexpected success story in the first editio®GORE was the significant participation and
overall excellent results of geographically digttéd teams (two of the six finalists, including
the overall winner, were in fact distributed teanugspite the objective difficulties that hamper
even professional distributed development. Cegdimé supporting universities helped much in
this regard, but there have been also cases ofdaidue to this difficulty.

Germany

4

Figure 2. Countries of origin of registered teams (left), of submitted projects (center), and of projects

Croatia

Singapore
Sweden us

selected for the second round of evaluation (right).

We were pleased to notice significant involvementauntries that traditionally do not have a
large presence at SE events, and ICSE in partjdubdin in terms of attendance and in terms of



papers submitted and accepted (see Figure 2).Wdmssactually one of the major goals of the
whole endeavor. However, participation was justoy@enough” and remains fairly uneven from
a geographical point of view, as Figure 2 demotss$ta

We learned after the conclusion of the competitlaat several schools used SCORE projects in
their courses, but without competing, just to “s@®at happens”. We also talked to professors
who said that they used the SCORE projects fromatblesite, or slight variations of them, to
assign to their students, but in the end they @ekcibt to submit the projects because of the
perceived overhead of participation. They saw tleaefit of the projects in their careful
definition by an international panel. This was agtme indirect impacts of the contest.

Difficulties

At the inception of the contest, we assumed thatolild be useful to involve industry both in
proposing projects and in helping during the suiseom and evaluation of the projects. We
assumed that some students would be attractedojects proposed by large companies. We
underestimated the challenge of cooperation widlustry in devising and guiding projects. The
extended period of the contest and the unpredidtabif time demands can make it hard to
maintain support for participating teams as priesitand interests shift in a large organization.
Three of the nine published projects were propdsgdarge companies, but these were not
among the most successful in terms of attractimtjgg@ants nor in terms of providing continuity
in support of student teams. On the other handojeg devised by a PC member from a smaller
company proved so popular that we recruited aduitictakeholders to interact with student
teams.

The limited selection of projects did not suit ex@re. Some schools were reluctant to
participate given that they could not choose tbein projects, and this included schools with a
strong tradition of participation in software enggming research. We have sympathy for this
point given the effort involved in defining goodopiems for a university SE program. Schools
may wish to recoup this effort in a larger contesitd not start over with pre-selected projects.
Nevertheless, we continue to believe the pre-delecf a set of projects for the reasons we have
given in prior discussion.

One of the major problems we faced rested in thetfat, even in this Internet era, advertising
the contest to potential participants (and esplgdialteachers of potential teams), and explaining
the novelty of the endeavor was most effective omlyen accompanied by face to face
discussions with colleagues, less so when supportlytby electronic means.

Finally, the experiment with special tracks was patticularly successful, as we were only able
to organize one, on formal methods.



The reception of project topics by teams

The attractiveness of the projects on offer is@smerable factor in the success of a contest like
SCORE, so it is useful to consider which of the ®REO2009 projects were taken up by
significant numbers of student teams. By lookinghatnumber of registrations and submissions
listed in Table 2, we can group proposed projetteughly three categories:

e Group W (“well attended”): three projects (Distributed Dson, BTW, and
GPXCleaner) that each were the target of betweéf &0d 30% of the registrations and
also of the submissions.

 Group M (“moderately attended”): two projects (PACS anddpaaker) that were the
target of 10% of the registrations and between B#éo15% of the submissions.

* Group S (“sparsely attended”): four projects that were thiget of less than 4% of the
registrations, and had no submissions.

Many heterogeneous factors likely contributed teate the picture reported in Table 2, most
probable the preferences of students and of teashiers. Let us put forth some conjectures on
possible causes.

For various reasons three of the projectgrioup S mentioned above could not be supported
throughout the competition by their proposers, andome point had to be withdrawn from the
list of available projects (at the time of the wdthwals, none of the teams that had registered for
these projects were actively developing them). Thisourse had an impact on the number of
registrations and submissions received for theggegts. However, as Table 2 shows, at the time
of their withdrawal, which occurred after July 20@8e projects had been targeted by few teams.

In general, the projects gfoup Scorrespond to applications that seem focused idg §pecific
user bases (software developers in distributed deamsters of embedded systems), and
moreover those user audiences were primarily withendomain of software development. We
think this factor could have weakened their appedjects ofgroup S addressed real industrial
and commercial concerns of companies; howeves, possible that undergraduate and master’s
students who have not yet had extensive experieneaftware might find it hard to relate to the
aforementioned concerns. Projects with a moreetard easily grasped application outside the
world of software development fared better.

Another factor that may have hindered some projectbeir reliance on particular hardware.
Some of the projects giroups M andS to be implemented, needed either a particulasiviare
platform (e.g., a digital 1/0 board), or an emuatithereof. This might have created an “entry
barrier” for teams, especially if the hardware resgktb be bought from a third party.



Exploiting the legacy of SCORE

Based on the analysis of the outcome of the fiddiosn of SCORE, let us elucidate the main

lessons learned in the form of suggestions forriegas of future similar contests and teachers
of project-related courses. The success of the ddgion of SCORE gives us hope that such
contests can realistically expect to build on aisteng base of interest.

How contest organizers can benefit

Set the scope of the contest

One of the first decisions to be taken when desmand launching a student design contest such
as SCORE is its scope. Here the term “scope” haxakedimensions: geographical, application
field, methodological. Such dimensions are typ{edthough not exclusive) of the SE world and
should be clearly selected from the very beginning.

SCORE selected the scope as widely as possibley esmuntry, school, SE sector, and
methodology was equally welcome. On the other ha@ng, conceivable to organize smaller
contests by narrowing the scope along any of itsedsions. For instance, local contests would
restrict the geographical area of interest; thisild@orrespondingly narrow down the focus even
along other related dimensions (such as interaettim the industrial environment and duration
of the process).

Our experiment with having a special track for fatrmethods was positive overall. We do not
know how far this idea can pushed. Certainly theddoff between a general contest and
fragmentation among different SE communities muestcbnsidered carefully. Within a broad

scope contest, however, even the choice of sp&eaeks should have some variety over the
years, to avoid giving a biased, humdrum picture/eét is “hot” and “interesting” within SE.

Involve industry partners

Because software engineering is not a purely aceddiscipline and is heavily impacted by

technology and industrial practice, software engiimg conferences such as ICSE always
attempt to involve industry. We started with theuamption that an active and visible role of
industry partners in a design contest can motitla¢estudents by offering a wider and more
complete picture of SE.

In the previous section, we briefly illustrated td#ficulties we had in fully achieving the
potential benefits of industrial involvement. Whilee still believe that industry participation in
future contests should be tried, realistic guamsited support will need to be worked out prior to
teams taking on industry-sponsored projects. Iniquéar, choosing industry people with prior
experience of cooperation with schools and scientibmmunities is likely to help. We also
suggest picking people from both small and largamanies, as this is likely to ameliorate the
heterogeneity of both the technical features of pejects they can propose, and the



development process they require. Finally, be careid detailed when defining and assigning
roles: project proposer, stakeholder, reviewer, etc

We believe that the professional societies miglstwvio join this discussion, given that it touches
on building relationships between academic andstrél software engineering, something paid
lip service to by most of us, but perhaps much é&atal obtain than we would like to think.

Select the project offering

Selecting, designing, and publicizing the projdastanother key and controversial issue. For a
wide-scope contest such as SCORE, we are fairlpyhapth the main choice we took: cover
different application fields, leave much freedomtlie choice of the methodological approach,
avoid self-proposed projects, set a conflict faudsints in the same school as the project
proponent (a departure from normal practice withialis and serious drawbacks in terms of
potential participation).

We also maintain that, in a competition such as BEroposing some projects addressed to a
narrow user base or targeting specific hardwaruigly not a problem; in fact, these features
might actually be desirable in some cases, to sehs®eme level of diversity in the set of the
proposed projects. The possible drawbacks of tfeegares should, however, be kept in mind to
achieve a good balance in the project offering.

The positive outcome of our choices does not inplgt some variations may not be also
successful or even more so. For example, the sestitidn of SCORE allows greater flexibility
in the negotiation of the requirements betweencitr@estants and the stakeholders. This way,
contestants can play a more active role even ind¢fiaition of the project content itself.

A more ambitious choice could even be to launcleal for project proposals” open to anyone
beyond the PC board. This would help general ddfusf knowledge and may widen the scope
of the competition by attracting schools not omythe development of third-party projects but
also in the publicity of their own favorite projsctit would also obviously make the whole
process longer and more challenging to manageunmsry, this ambitious approach would
likely require an already well established and Wwideecognized event to be adequately
supported.

Organize the timeline

A distinguishing feature of contests such as SCQ@Ritbat participants must work off line for
many weeks, usually encompassing attendance atumi8&isity course. Thus, to be sure to give
a chance to all interested students and schoolklwide to participate, we offered a year-long
submission window. This combined with the managdroéthe other components of the whole
process — setting up the PC, designing and pubigithe projects, evaluating the deliverables —
almost automatically lead to a global durationved years.



Within contests with narrower scope than SCORE, éwer, the timeline can be shortened
considerably. As worldwide Olympic games and theMABrogramming Contest are paralleled
by national and regional competitions, local SE pefition could be organized within much
more restricted time spans and employing more ggideesses.

Advertise the contest

We hope that the difficulties encountered in proppublicizing SCORE will not be an issue in
future editions, as the contest develops its owtohy. However, the problem remains of how to
select appropriate means to effectively advertiee endeavors. The proliferation of student
contests has caused confusion among potentiakcipanits and there is an increased need for
each contest to distinguish its goals and interaletience clearly. The primary challenge is to
develop a community for the contest. In the cas€&SGORE, the community leaders to be
targeted are the professors of software engineering

Publicize the evaluation criteria

The evaluation of full SE projects within an intational contest lies at the intersection of the

practices of peer-reviewed scientific conferences aniversity courses. As we discussed

previously, the first edition of SCORE was quitieelial in letting the evaluators grade and rank
the submissions, with the only constraint of a¢hpbase evaluation process; the choice turned
out to be effective.

This should not discourage trying stricter guidesinwithin different scenarios. We would
probably recommend against a strictly numericaliatéon based on assigning a score to several
pre-defined categories (e.g., precision and addpyabf the requirements, quality of the test
suites, look and feel of the GUI, etc.). In ourroepn, this may distract the focus of the
participants away from the goals (i.e., qualityj}lie means (i.e., the numerical scores).

What really matters is that evaluation criteria amade publically known well in advance,
preferably in the official Call for Participatiorf the contest, so that potential participants can
better take their decisions and plan their workaahe

Maintain a project repository

Most scientific events publish their proceedingselMéstablished conferences often organize

their proceedings in a series which contributesttengthen the tradition and knowledge of the

event. We are quite convinced that contests SUSCSBRE — not necessarily restricted to SE —
deserve this type of documentation in the samedseonference proceedings and, even more,
other competitions such as the ACM programmingestndr the Math Olympics.

In response to an extensive demand, we have adagarchive for SCORE [10] which will
evolve from the present web sites of SCORE 2009Z@@RE 2011. In the long term, it will
contain all major information about the event, agpecially data about the projects: their
description, who signed up for them, the evaluatbthe submitted projects, etc. Among other



things, this will allow us to grant the winning peots the status of an official publication, a well
deserved reward for both the students and theodsland teachers.

More generally, the archive may have a signifidgargact, not only in increasing interest in the
contest, but also as an independent didactic &iofjlar to other on-line applications, that
teachers can exploit to increase the quality afetteness of their courses.

How SE teachers can benefit

While we targeted our suggestions mostly at conteganizers, we also have a few tips for
teachers and schools that would like to particifrafeture contests.

First, you can reap benefits even without compeitintpe contest by re-using contest projects as
your course projects. If you select projects fréma ¢urrently running edition of the contest, you
can additionally decide, after the course is oifat,is worth supporting some of the students to
actually enter the contest with their work.

Second, while you may already have strong andésterg projects for your students, and you
cannot currently use them to participate in SCO&Biest projects are still worth considering in

your class. You can use them to complement yo@riofj to the students and make it even more
varied and appealing. You may find that many sttslénd competition among a global student

base motivating.

How SE teacherscan participate

Try out contest projects in your courses, perhapsxaensions to the projects you already use.
Provide feedback to contest organizers on your rexpee.

Suggest projects that you use as possible con@stcts to the organizers. Under SCORE rules,
this would prohibit your students from selectinggl projects. But you will be contributing to
the larger goal of generating a set of interegpirajects for the contest and the SE community.

Consider organizing your own regional (e.g., steitde) contest. Given a more local scope, it
may be possible to rework (and shorten) timelireeslosely fit the schedule of universities in
your region.

Conclusions

SCORE was conceived as a contest to communicatexiti'ement and creative challenge of
software engineering while emphasizing its natgrarmengineering discipline that encompasses
much more than programming alone. Distinctiveuezd of SCORE included its scope and also
its integration with computer science curriculahe$e distinctive features entail significant



challenges, including devising a set of projects emntest procedures that are suitable for use in
software engineering project courses in many diffeuniversity systems with diverse curricula
and calendars. Overall, we have been delighted thi2 enthusiasm of student contestants and
their instructors from many parts of the world, dndthe very high quality of contest entries,
though there remains significant room for improveimas noted above. SCORE will be
repeated in the context of ICSE 2011, and we hbpedur experience with SCORE will also
serve as a useful model to others who may wisleteldp their own SE contests, whether more
closely focused on region or special SE topic.
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