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Abstract. In this paper, we reporton the statusof the RoboCupJunior league,
four yearsafter it wasfounded.Sinceits inceptionin 2000,we have beensur-
veying and/orinterviewing studentsandmentorswho participatein the interna-
tional event.Herewe presenta high-level overview of this data.We discussde-
mographicsof participants,characteristicsof preparationandeducational value.
We highlight trendsandidentify needsfor thefuture,in termsof eventorganiza-
tion, educational assessmentandcommunity-building.

1 Intr oduction

RoboCupJunior (RCJ),thedivisionof RoboCupgearedtowardprimary andsecondary
schoolstudents, wasfoundedin 2000. Thefocus in theJuniorleagueis on education.
RCJoffers threechallenges(see�gure 1) — soccer, rescueanddance— eachem-
phasizingbothcooperativeandcompetitiveaspects.Thestatedmissionof RoboCupJu-
nior is: “to createa learning environment for today, andto fosterunderstandingamong
humans andtechnology for tomorrow”. RCJprovidesan exciting introduction to the
�eld of robotics,a new way to develop technicalabilitiesthrough hands-onexperience
with computing machinery andprogramming, anda highly motivating opportunity to
learnabout teamwork while sharingtechnology with friends. In contrast to the one-
child-one-computerscenariotypically seentoday, RCJprovidesa uniqueopportunity
for participants with a varietyof interestsandstrengths to work togetherasa teamto
achievea commongoal.

The ideafor RoboCupJunior wasdemonstratedin 1998, with a demonstrationat
RoboCup-98 in Paris [1]. The�rst international competition washeldin 2000in Mel-
bourne,Australiaat RoboCup-2000, with 25 teamsfrom 3 countriesparticipating[2].
In 2001, in Seattle,USA, therewere25 teamsfrom 4 countries (83 studentsplus 17
mentors) [3]. In thefollowing year, theinitiativeexplodedand59teamsfrom 12coun-
triescameto RoboCupJunior-2002 in Fukuoka, Japan(183studentsplus51 mentors)
[4]. Most recently, 67 teamsfrom 15 countriesparticipatedat RoboCupJunior-2003in
PadovaItaly (233studentsplus56mentors).The�fth annual international RoboCupJu-
nior event will be held in Lisbon, Portugal in early July 2004and a similar rate of
expansionis expected.



(a) soccer (b) rescue (c) rescue“victims” (d) dance

Fig.1. RoboCupJuniorchallenges.

This paper focuseson reporting on the statusof the RoboCupJunior leaguefrom
several standpoints.Sinceits inception, we have beeninvolved in evaluating RCJfor
the dual purposeof tracking its growth in termsof members andinternationalization
andexamining what it is about RCJ (androbotics in general)that is so exciting and
motivating for studentsandwhat intriguesmentors andkeepstheminvolvedfrom one
yearto the next. We have conductedinterviews andsurveys of students andmentors
sincethe �rst RCJevent in Melbourne.Our initial report wasa pilot study, basedon
interviews of mentors[2]. A follow-up studywasreported in 2002that included input
from studentsandcomparedthetrendsidenti�ed in 2000 to datacollectedin 2001 [3].
The dataindicatedthe possibility of exciting results,if a morecomprehensive study
wereconductedwith moreparticipants over a longer time period. This report attempts
to take astepin thatdirection.

Sincethe initiative exploded in popularity in 2002, we have collectedmorethan
threetimesasmuchdataasin the�rst two years.Here,we analyzethatdataandcom-
pareit with the initial years. Additionally, we report the demographic statisticsand
increasein participation world-wide.We describedevelopmentswithin theRCJleague
andclosewith a brief summary andfuture plans.

It is importanttokeepin mindwhenreading thisreport thatthedatawascollectedat
anannual international eventhostedby a differentcountry eachyear. Thehostregions
typically account for approximately40% of RCJteams,so asa result,the trendsare
highly subjective to thenormsandcharacteristicsof eachregion. Theinterestingpiece
is to �nd trendsthatbreachthecultural divideandsomeareidenti�ed below.

2 Participation

We examine ratesof participation in termsof thenumber of teamsandthenumberof
studentsandmentors who have attendedeachevent.Threeyearsarecompared:2001-
2003. All the datapresentedfor subsequent yearsboth in termsof registrationand
evaluation statisticswasnot collectedin 2000, sowe consider2000 to bea pilot year
andhererestrictourcomparisonsto2001-2003.Weview thedatain threeways,looking
at thepopulationdistributionacrosscountries,challengesandgender.

We examinethe international distribution of teamsover the threeyears. In 2001,
teamsfrom 4 countriesparticipated. This roseto 12 countriesin 2002and15 in 2003.



2001 2002 2003 2001 2002 2003
Australasia Europe
Australia 10 (40%) 8 (14%) 5 (7%) Denmark 1 (2%)
China 2 (3%) 4 (6%) Finland 1 (2%) 1 (1%)
Japan 29 (49%) 12 (18%) Germany 5 (20%) 5 (8%) 15 (22%)
Korea 5 (8%) Italy 7 (10%)
Singapore 4 (6%) Norway 1 (2%) 1 (1%)
Taiwan 2 (3%) Portugal 1 (1%)
Thailand 4 (7%) Slovakia 1 (2%) 3 (4%)
NorthAmerica UK 2 (8%) 3 (4%)
Canada 1 (2%) 2 (3%) Middle East
USA 8 (32%) 1 (2%) 4 (6%) Iran 3 (4%)

Table1. Distribution of teamsfrom differentcountries.

Countriesaregroupedby region andlisted in alphabeticalorder. Entriescontainthe numberof
teamsthat participatedthat year. The numberin parenthesisindicateswhat percentage of total
participationwasrepresentedby thatcountry. Blankentriesindicatethatacountrydid notpartic-
ipatein thecorresponding year. Bold entrieshighlight thehostcountry eachyear.
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Fig.2. Distributioneachyearof studentsfrom differentcountries.

key: oz = Australia;ca = Canada;ch = China;dk = Denmark;fn = Finland;ge = Germany;
ir = Iran; it = Italy; jp = Japan;ko = Korea;no = Norway; po = Portugal;si = Singapore;sl =
Slovakia;ta = Taiwan;th = Thailand;uk = UK; us = USA.

Statisticsonteamsareshown in table1. Thecorrespondingstatisticscountingstudents
(insteadof teams)is illustratedgraphically in �gure 2.

Table2 shows thedistribution of participantsentering eachof thefour challenges:
1-on-1 soccer, 2-on-2soccer, rescueanddance.Notethat1-on-1 soccerwasnotheldin
2001andrescuewasnotheldin 2002. Thesewerethedecisionsof localorganizers3. It
is interestingto notethat2-on-2 soccerremainsthemostpopular challenge,involving
fromabout two-thirdsto three-quartersof participants.Danceattractsabout one-thirdof
participants.Rescue,revampedin 2003, draws justunder20%of participants;however
it is anticipatedthatthis percentagewill rise(seesection4.2).

3 Subsequently, throughefforts to provide a moreformal structurefor RCJ,thesecrucial types
of decisionswereplacedin thehands of an internationaltechnicalcommitteewhich includes
two membersof theRoboCupFederationExecutive Committee.



2001 2002 2003
teams students teams students teams students

dance 7 (28%) 29 (35%) 12 (20%) 63 (34%) 18 (27%) 67 (29%)
rescue 4 (16%) 16 (19%) 12 (18%) 39 (17%)
1-on-1soccer 4 (7%) 10 (5%) 14 (21%) 49 (21%)
2-on-2soccer 22 (88%) 68 (82%) 45 (76%) 125 (68%) 45 (67%) 166 (71%)

Table 2. Challenges.

2001 2002 2003

total 10 (12%) 30 (16%) 37 (16%)

dance 5 (17%) 16 (25%) 22 (33%)
rescue 0 (0%) 7 (18%)
1x1soccer 0 (0%) 3 (6%)
2x2soccer 7 (10%) 16 (13%) 13 (8%)

Table 3. Percentageof femalestudentparticipants,peryearandby challenge.

We arealsointerestedin studyingthegender balance,acrossyears andchallenges,
for both students andmentors. Here,we present dataon ratesof femaleparticipation
within thestudent population.Notethatwe arenot including mentors becausethedata
we have is sparseandinaccurate.Oneplanned improvement for the immediatefuture
is standardizationandcentralization of datacollectionfor all RCJparticipants (students
andmentors).

In table 3, we show the percentage of femalestudentparticipants over all three
years.The total number is presentedandis alsobrokendown by challenge.Note that
somestudents participatein morethanonechallenge,which explains why thesumof
thevaluesbrokendown by challengeexceedsthetotalnumberin thetoprow. Also note
that thechallenge percentagesarethe ratesof femaleparticipation calculatedover all
studentswhoparticipatedin thatchallenge (notoverall participants).

RoboCupJuniorhasseenstronggrowth in the number of femaleparticipants.We
highlight thefactthatthedancechallenge,whichprovidesauniqueoutletfor creativity,
attracted33% femaleparticipantsin 2003, double the rate of just two yearsearlier,
andalso well above typical ratesfor computer scienceand most engineering�elds,
whichgenerally rangefrom 10-20% female.Thistrendhasbeenduplicated in all of the
national openeventsheld thusfar, mostnotably in Australiawhereover half theRCJ
danceparticipantsin 2003werefemale.Thisis impressive,asthescaleof theAustralian
RoboCupJunioreffort is suchthateachstatehasits own regionalchampionshipandon
theorderof � ve hundredstudents participatein thecountry's national RoboCupJunior
event eachyear.



3 Evaluation

In 2000,weconductedvideo-tapedinterviewsof mentorswith theintentof beginninga
longterm studyof theeffectsof RCJacrossawidespectrumof technical,academicand
socialareas.We transcribedandanalyzedthis data,which is presented in [2]. Theex-
perience informedthecreationof asetof surveys for bothstudentsandmentors,which
we administeredin 2001. Thesewereanalyzedandpresentedin [3]. We usedthesere-
sultsto modify our survey methodology, shifting from mostlyopen-ended, qualitative
questions to a closed,quantitative questionnairefor 2002and2003. In this section,we
detail our �ndings from theselast two years,comparing themto the resultsof 2001.
Note that sinceour datacollectionmethodology from 2000 differedso signi�cantly
from the subsequent years,we do not attemptto make any direct comparisonsto this
data.

It is alsoworth mentioning that we conductedvideo-tapedinterviews of students
in 2001 and2002. Analysisof this datais problematicfor several reasons.The data
collectionmethodology wasinconsistent,primarily becauseinterviewswereconducted
by volunteerswho werenot trainedinterviewers andsomany interviews becamecon-
versations anddeviatedfrom theprescribedsetof questions.This wascompoundedby
language issues(bothat the time of the interviews andlater, during transcription). In
addition, accuratetranscription is extremely time-consuminganderror-prone.Thuswe
cannot draw statisticalconclusions from theseinterviews, although they have serveda
usefulpurposein developingthesurveys. We did not conduct interviews in 2003and
do not plan any for 2004. Futureevaluationsmay includemore structuredinterviews
conductedby researchersin areassuchaseducationandhumandevelopment.

Table 4 shows the rate of return on the surveys for all threeyears(2001-2003).
Totalsareshown; aswell, thedatais subdividedby gender andcountry. Except for the
totals,thepercentagesarecalculatedastherateof returnof all peoplewho responded
(notover all participants).Thepercentagesreportedfor “country” arethepercentageof
thetotal responsesthatwerefrom eachnation.Thisgivesanindication of theextent to
whichoverall trends mightbeattributedto a particular country. This is not thesameas
theresponseratefromeachcountry, i.e.,thepercentageof participantsfrom aparticular
country who completethesurveys.That is shown in table5 andgivesanindication of
to whatextent a collective country's responseis representativeof thatcountry.

3.1 Students' responses.

A totalof 192studentsparticipatedin thesurvey (2001,39students;2002, 104students;
2003, 49students).Outof these,84%weremaleand16%werefemale(162malesand
29 femalesin total; 2001, 34 males,5 females;2002, 86 males,17 females;2003, 42
males,7 females).Herewepresentanalysisof their responsesto four questions.

How wasyour team organized?We collectedvalid answersto this questiononly
in 2002and2003. In 2001, thequestionwasphrasedwith open-endedresponsesrather
thanmultiple choiceanswers,andmany studentsmisunderstoodthequestion(for ex-
ample,someanswered“well”). Sowe changedtheformatof thequestionto multiple-
choicein 2002. Basedon the2002and2003 data,many students respondedthat their
teamswereorganizedat after schoolprograms(2002, 46%; 2003,39%). About one



2001 2002 2003
students mentors students mentors students mentors

total
responses39 (48%) 16 (94%) 104 (57%) 16 (29%) 49 (21%) 27 (53%)

breakdownby gender
male 34 (87%) 13 (81%) 86 (83%) 24 (89%) 42 (86%) 10 (63%)
female 5 (13%) 3 (19%) 17 (16%) 3 (11%) 7 (14%) 4 (25%)

breakdownby country
Australia 11 (28%) 2 (13%) 17 (16%) 4 (15%) 0 (0%) 1 (6%)
Canada 5 (5%) 0 (0%) 0 (0%) 0 (0%)
China 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Denmark 1 (1%) 1 (4%) 0 (0%)
Finland 2 (2%) 1 (4%) 0 (0%) 0 (0%)
Germany 11 (28%) 6 (38%) 9 (9%) 2 (7%) 13 (27%) 1 (6%)
Iran 7 (14%) 2 (13%)
Italy 0 (0%) 0 (0%)
Japan 57 (55%) 15 (56%) 16 (33%) 3 (19%)
Korea 0 (0%) 0 (0%)
Norway 2 (2%) 1 (4%) 1 (2%) 1 (6%)
Portugal 0 (0%) 0 (0%)
Singapore 9 (18%) 5 (31%)
Slovakia 2 (2%) 1 (4%) 3 (6%) 3 (19%)
Taiwan 0 (0%) 0 (0%)
Thailand 6 (6%) 2 (7%)
UK 1 (3%) 1 (6%) 0 (0%) 0 (0%)
USA 16 (41%) 7 (44%) 3 (3%) 0 (0%) 0 (0%) 0 (0%)

Table4. Returnrateson surveys,2001-2003.

Notethatin 2003,2 mentors(12%)did not answerthegenderquestion.

�fth of teamswereorganizedby oneof theteammembers(2002, 18%;2003, 22%). In
bothyears,14%of thestudentsrespondedthattheir teamswereorganizedby commu-
nity youth groupsor organizations. However, in 2002, 13%of thestudentparticipants
reportedthattheir teamswereorganizedin classaspartof their normalschoolday(as
opposedto 2% in 2003. But in 2002, abouthalf of theteamswereJapaneseteamsand
the event wasorganizedby the local city government.Becausethe local city govern-
mentrecruited teamsfrom the city public district, many participatingteamsfrom the
localareawereorganizedat school.

How did you �nd out about RoboCupJunior? In 2001 and2002, many students
reported that they learnedabout RCJ from their schoolteachers(2001, 74%; 2002,
61%;200324%). On theotherhand,in 2003,themostpopular informantwasa local
robotics society(35%), which was0% in 2001and11%in 2002. This differencecan
beattributedto local in�uencesin thehostregion.

What robot platform did your team use?Themostpopular robot platform used
byRCJteamsis theLegoMindstormsRoboticsInventionKit (2001,72%of thestudent
participants; 2002, 46%;2003, 43%). This couldbebecauseLego Mindstorms is also



2001 2002 2003
studentsmentors students mentors studentsmentors

Australia 48% 67% 77% 57% 0% 25%
Canada 56% 0% 0% 0%
China 0% 0% 0% 0%
Denmark 100% 50%
Finland 100% 0% 0% 0%
Germany 79% 120% 56% 50% 22% 11%
Iran 70% 67%
Italy 0% 0%
Japan 57% 71% 53% 30%
Korea 0% 0%
Norway 100% 100% 50% 100%
Portugal 0% 0%
Singapore 56% 125%
Slovakia 100% 100% 38% 100%
Taiwan 0% 0%
Thailand 60% 50%
UK 33% 50% 0% 0%
USA 37% 100% 100% 0% 0% 0%

Table 5. Survey returnratesfor studentsandmentors,by yearandcountry.

the most widely available robot platform around the world. One interestingtrend to
pointout is thatin 2002, 41%of student participants reportedthattheir teamsusedthe
Elekit SoccerRobo. This is becauseRCJ-2002washeld in thecity in Japanwherethe
Elekit company is headquartered.Anothertrendto point out is, in recentyears,more
andmore teamsareaddingcomponents of their own. In 2001, no studentparticipants
reportedthatthey addedcomponentsnot includedin theoriginal kit. But 16%students
in 2002and31%in 2003reportedthatthey addedcomponents.

How much time did you spendpreparing for RCJ? Studentswereaskedto spec-
ify whenthey beganpreparationfor theevent,how oftentheir teammetandhow long
eachmeetinglasted.Most teamsspend1-3 months preparing (36% in 2001, 30% in
2002and39%in 2003); however responsesranging from 3-12monthsareonly slightly
lower. Very few teamsspendlessthan1 monthpreparing.Most teamsmeetonceper
week,although thisdatais hardto tally, sincemany studentswrotein themarginsof the
survey thatthey startedmeetingonceaweek,andthenmetmorefrequentlyastheevent
drew closer. Overwhelmingly, teamsspendmorethan90 minutesat eachmeeting. All
of thesetrendsregarding preparationtime arevery similar from oneyearto thenext,
not deviating for different regions.It is interestingto notethe lengthof meetingtime.
Sinceclassperiodsin schoolsaretypically shorterthan90minutes,this points out that
it is hardto �nd suf�cient preparationtime for RCJonly through classroomwork.



3.2 Mentors' responses

A total of 59 mentors participatedin thesurvey (2001, 16 mentors;2002,27 mentors;
2003, 16 mentors).Out of the59 mentorsurvey participants,80%weremaleand17%
werefemale4. Herewepresentanalysisof their responsesto four questions.

What wasyour role in the team?Outof all thementorparticipants,33areschool
teachers,13areparentsof thestudentparticipants,10arecommunity grouporganizers,
3 aresciencemuseum/centerstaff, and6 are from sometype of organization. Every
year, about half of the mentors areteachers (2001, 41%; 2002, 67%; 2003, 50%). In
2001, moreparents (50%of the respondents)andfewer teachersgot involved in than
otheryears.SinceRCJ typically occurs in July, many schoolsaround the world are
on summerholiday, so �nding teachersto participate can be problematic.This was
highlightedat RCJ-2001, whenthe event washeld in the USA, because the summer
schoolholidaysarelongandstudentstendto go to campor getjobs.

What type of schooland community doesyour team comefr om? Many teams
areaf�liated with public schools (2001, 63%;2002, 41%;2003, 69%).Thisshows that
educational robotics is not limited for thosewho go to private schools with high-end
technologies.Most of them are from either urban or suburban areas(2001, 38% in
urbanand38%in suburban;2002, 44%in urbanand44%in suburban; 2003, 38%in
urbanand6% in suburban).This couldbebecauseof a lack of RoboCupJunior-related
events and/or activities in rural areasin general. Many RCJlocal competitionstendto
beheldin large cities.This suggeststhattheorganizersof RCJevents needto examine
waysto extend localevents to moreruralareasin thefuture.

How did your team fund its effort? Mentors reported that about 70% or more
teamsreceived money from theirschools,sponsors,localgovernment,or/and fundrais-
ing activities (2001, 75%; 2002, 68%; 2003, 88%). In 2001, half the teamsreceived
funding from sponsors. 19%of the teamsdid fundraisingactivities and13%received
support from their school.31%of teamshadtheir parents pay for them.On theother
hand, in 2002, more teamshadtheir parents pay (41%) andwere lesssuccessfulfor
receiving sponsorship (33%). Also, teamsreceived more funding from their schools
(30%) andlocal government/boardof education (11%). However, someteamshadto
havetheteammembersand/or mentorspayto participate(teacher, 2 teams;members,1
team).In 2003, half of theteamsreceived sponsorshipincluding RoboCupJuniortravel
support, and25%of themreceivesupport from theirschool. However, parental support
wasstill oneof themainresourcesfor theteams.

Ontheotherhand, morethan75%of thementorsdid notreceiveany directfunding
(2001, 75%;2002, 89%;2003, 75%)(i.e.,payment for their time,e.g.,asafter-school
teachers).Someof themwereable to get paid through their schools or from grants,
but it is obvious that the mentorsneedavenues for �nancial support. Yet this statis-
tic is astounding — as overworked as most schoolteachersare, the vast majority of
themaremotivatedenough by RCJto volunteertheir time andparticipate,sometimes
evenspending their own money. Despiteof the�nancial hardships,mostmentors indi-
catetheir intention to participatetheInternationalcompetitionagain(2001,63%;2002,
89%;2003, 88%).

4 47 malesand10 femalesin total;2001, 13 males,3 females;2002,24 males,3 females;2003,
10 males,4 females,2 did not provide gender data.



Do you use robotics in your school curriculum, and if yes, how? Out of 33
teacher-mentors,31 teacher-participantsprovidedinformationabout their schools.All
of themteachmiddle(11-14 year-old) and/orhigh (olderthan15)schoolagestudents.
Only four teachelementary (5-10 yearold) schoolagestudents (someof themalso
teacholder students).This suggeststhat educational roboticsis usedmorewith stu-
dentswho areolder than10. The future questions will be �ndin g out the reasonwhy
RCJdoes not attractelementary schoolteachers andhow to make it moreaccessible
for theseteachers; although we canspeculateon two points. First, it is moredif�cult
to travel with youngerchildrenthanwith olderstudents5; soit maybethat,asa result,
RCJis perceivedasanevent for olderparticipants.Second, youngerchildrentypically
have troubleconcentratingfor extendedperiods of time. Giventhat the large majority
of teamsspendover 90 minutesat eachmeetingtime, it may be that many younger
childrendo not have the focusto stayinvolved for a sustainedperiodof time, over a
numberof months.

About half of the mentors teachtechnology. Othercommonly taught subjectsare
chemistry(6 teachers), general science(6 teachers), andphysics(5 teachers).Despite
thefactthateducational roboticscanbeusedto illustrateavarietymathconcepts,only
threementors aremathteachers(all threeparticipatedin 2001).

Eighteenteachersrespondedthatthey useroboticsin theircurriculum and13teach-
ersdo not useit in thecurriculum but do useit in afterschoolprograms.However, 13
teachersout of the18 teachersorganizedtheir RCJteamsafterschool,not within their
classroomperiod. This suggeststhatwe should investigatein the future whatarethe
obstaclesfor teachersusingroboticsin their curriculum to organizetheir teamsaspart
of classroomactivities.

We are working on developing materialsto help teachers take an integratedap-
proach to educationalrobotics andRCJ.Students should beencouragedto write lab re-
ports,journaling theirefforts in engineering andprogramming. They cancreateposters
andoral presentationsabouttheir developments. As indicatedabove, robotics canbe
usedto demonstratea wide variety of mathskills; andsomeof our work involves cre-
atingcurriculumto do this.

3.3 Educational value

A largepartof theevaluationis dedicatedto trying to identifywhatstudentsareactually
learningfrom participatingin RCJ.Thesurveysadministered in 2002and2003include
a seriesof statements(suchas,“I ambetterin mathbecauseof working with robots.”)
to which respondentsindicatedagreement or disagreement on 5-point scale.Figure3
showshow studentsresponded.

In orderto getmoreof asnapshotview, wetookthisdataplustheresponsesto sim-
ilar questions from 2001andinterpretedeachresponseasto whether thestudentsand
mentors thought eachaspectwaspositively affectedby involvementin RoboCupJunior.
Theresultsareshown in �gure 4.

5 Lesssupervisionandparentalinvolvementis required.
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Fig.3. Students'self-assessment.
key: mat = math;phy = physics;pgm = computerprogramming; mec = mechanicalengineering;
ele = electronics;sci = generalscience;com = communicationskills; tem = teamwork; pdv =
personaldevelopment(suchasorganization).NA meansthatthequestionwasnot answered.
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Fig.4. Which aspectswerepositively affectedby students'participationin RCJ?

Finally, it is interestingto notethatstudentsassessthemselvesandtheirexperience
differently from mentors observing theeffects.Figure5 shows thedifference,for each
year, in studentversusmentor opinion.

4 Development

As theleaguehasgrown, it haschanged.Here,we highlight two recent changes.

4.1 E-League

The newest initiative within RoboCupis a new entry-level leaguedevelopedandex-
hibited for the �rst time in 2003[5]. This leagueis designed to provide an easyen-
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try into RoboCupinvolving more undergraduatestudents,asa meansfor RoboCupJu-
nior “graduates”to continuewith theproject betweenhighschoolandgraduateschool
(wheremostRoboCupseniorleagueparticipantscomefrom). The leagueis also in-
tendedto serve asan accessibleentry-point for undergraduateswho have not partici-
patedin RoboCupJunior. The leagueis inexpensive (comparedto the otherRoboCup
seniorleagues).

4.2 Rescue

In 2003, we designedandconstructeda miniature,modular versionof theNIST stan-
dardUSAR testbedespeciallyfor RoboCupJunior [6]. Thedesignfeaturesa varying
number of “rooms”, connectedby hallwaysandramps(see�gure 1b). Two doorways
arelocatedat standardpoints in eachroom so that multiple rooms (modules)canbe
linkedtogethereasily. Modulescanbestacked,to provide additional challenge; light-
ing conditions in lower rooms with a “roof ” aredifferent thanin rooms with anopen
top.Thenumberof modulesin anarenais not�x ed;weusedfourmodulesatRCJ-2003
in Padova.

The �oor of eachroom is a light color (typically white). The surfacecould be
smooth,likewood,or textured, suchasalow-pilecarpet.Theroomscanbefurnishedor
bare;thewallscanbedecoratedor left empty. Thisallows teamsto enhance theirmod-
uleswith decorationsof theirown design.Oneideais to let teamsbring“wallpaper” to
events asameansfor sharing teamspirit andlocalculture.

A blackline, madewith standardblackelectricaltape,runsalongthe�oor through
eachroom, enteringin onedoorway andexiting through the other. Along the black



line, “victims” areplacedrandomly throughout the arena. The victims arelike paper
doll cut-outs,madeof eithergreen electricaltapeor re�ectivesilvermaterial(see�gure
1c). As in the seniorrescuegame, teamsreceive points for detectingvictims. They
arepenalizedfor missingexisting victims andfor mis-classifyingvictims (i.e., �ndin g
victims that arenot really there).Whenthe robot locatesa victim, it is supposedto
pauseon its pathandalsomakeanaudible beeping sound.

5 Summary

We have presenteda report on thestatusof RoboCupJunior, four yearsafter its birth.
Wehaveprovidedstatisticaldataonthedemographicsof participants,highlightinggen-
derdifferencesandabroadeningrangeof internationalization.Further, wehaveoffered
resultsand analysesof evaluation surveys collectedat RoboCupJunior international
events since2000. New developments weredescribed, andwe identi�ed areasof im-
provementfor thefuture.

Oneaspectof evaluatingonly the annual RCJ internationalevent is that thereis
a concentration of teamsfrom the local, host region. This presentsa challengefrom
a researchstandpoint, sincethe cohort differs somewhat from yearto year. However,
it alsohelpshighlight particular characteristicsof theseregions. Expanding our data
collectionto localandregional eventsworld-widewill helpidentify broadereffectsthat
are(andarenot)sensitive to culturaldifferences.

As RCJ expandsworldwide, thereis an increasingneedto establisha betteror-
ganizational foundationandstructurefor information disseminationandcommunity-
building. We haverecentlyreceived signi�cant support from theAssociationfor Com-
putingMachinery (ACM) to maintainandgrow theinitiative on aninternational basis.
This support will help us improve the RCJweb-siteandoffer improved channels for
information,communicationandresources.

http://www.robocupjunior.org
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