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Abstract. The need for educational research of robot competition programs is 
argued. A questionnaire for RoboCup �98 team members is presented. The 
survey data about the participants, their experience in robot competitions, 
activities, subjects and motivation for participating in the program are reported 
and discussed.  

1 Introduction 

Robotics competitions have become popular at universities, colleges and even schools 
throughout the world. They are arousing wide public interest. It becomes evident that 
people build robots and participate in competitions not only for research and fun but 
also in order �to learn design and engineering� [1]. 

Among other robot contests the Robot Soccer World Cup (RoboCup) program 
stands out for wide international representation of universities, a variety of 
competitions in leagues, the professional level of team projects and a strong aspiration 
to foster AI and robotics research. Attention is paid also to education. 

Several arguments for the need to consider educational aspects of programs like 
the RoboCup have already been mentioned [2]. One other reason is that the RoboCup 
program provides a new learning environment in which new educational approaches 
may be developed and examined. This reason was the motivating factor for the author 
of this paper to participate as educator in RoboCup �97 and �98.  

Though most of robot competitions are widely announced and reported, there is 
minimal information available about the educational aspects and values of these 
programs.  Reports stating the success of the contests, creativity and enthusiasm of the 
participants (students) are not supported by concrete data and theoretical arguments as 
to the values of this form of education. 

In fact, there is a lack of theoretical studies on didactics of design competitions in 
the engineering curriculum. This is currently a challenging problem for engineering 
education [3]. Therefore, educational research of programs like the RoboCup is 
currently required. This research can be carried out as case studies of specific team-
projects such as [4] or as overall RoboCup statistical and analytic surveys [2].  

 In this paper statistical data from the participants of Robot Soccer World Cup II 
are summarized and discussed. 
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2 A Questionnaire for RoboCup �98 Team-Members 

The idea of using a questionnaire was first raised at RoboCup �97 and was 
implemented operatively. Answers were obtained from 77 team members. This 
survey provided useful results [2] and it was decided to continue this study at 
RoboCup �98. A new questionnaire was prepared and approved by RoboCup 
president H. Kitano before the contest. It was presented during the competitions. 
Answers were obtained from 128 respondents - the majority of the team-members. 

The questionnaire deals with three basic questions concerning the RoboCup 
activities: who, how and why. It includes five sections. The first section relates to 
personal data (name, country, team, institution, faculty/department and position). The 
second section describes personal experience in robot competition programs: period 
of participation, participation in competitions before RoboCup �98 and the form of 
participation (league). An additional question was formulated as follows: �To what 
extent is the participation in the RoboCup program important for your professional 
growth (from 1 to 5, with 5 indicating very important)?�. 

In the third section of the questionnaire the respondents were asked about the 
framework for their participation in RoboCup. In particular, they were asked to 
estimate (in percentage) the share of different activities in their RoboCup timetable. 
The mentioned activities are as follows: part of the course, extracurricular activities, 
hobby/voluntary activities, part of graduate/postgraduate research, research sponsored 
by grants, other activities.  

In the fourth section, the RoboCup participants were asked to estimate (in 
percentage) the share of different subjects in his RoboCup activities. The mentioned 
subjects are: drive mechanism, control circuits, computer vision, sensor fusion, 
steering behaviors, learning behaviors, multiagent collaboration, computer graphics 
and animation and other subjects. 

The last section of the questionnaire relates to respondents� motivation for 
participation in robot soccer. It includes a question that is similar to the one asked in 
the RoboCup �97 survey: �To what extent are the factors mentioned below important 
for your participation in the RoboCup�. However the mentioned factors in the new 
questionnaire are different. 

The factors listed in the �97 version do not provide comprehensive view of 
possible motivation, while the factors mentioned in the �98 version correspond one-
to-one with Wlodkowski�s six categories of learning motivation [5] summarized in 
[2]. The list of motivation factors is presented below in Table 4. 

3 Questionnaire Results 

3.1 Participants 

Distribution of the team-members according to their positions in the universities is 
presented in Table 1.  
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Table 1. Team-members� positions (%) 
 

Positions RoboCup-97 RoboCup-98 

Professors 23.4 14.3 

Senior (PhD) researchers 3.9 8.7 

Assistants & Ing. 14.3 8.7 

Postgraduate students 15.6 23.8 

Graduate students 23.4 17.5 

Undergraduate students 19.5 27.0 

 

It is obvious that the majority of team-members are students, they presented 
58.5% at RoboCup �97 and 68.3% at RoboCup �98. There was a definite growth of 
postgraduate and undergraduate students. Most of the undergraduate students 
appearing in the table are juniors and seniors at the universities with direct master 
degree programs. 

Possible reasons for relative decrease of representation of professors registered in 
the �98 survey are wider participation of students in the contest and the fact that some 
professors did not fill the survey form.  

The distribution of the respondents according to the period of participation in the 
robot competitions is given in Table 2. 

 

Table 2.  Period of participation in RoboCup (%) 
  

 Less than  
half a year 

From half    
to 1 year 

From 1 to  2 
years 

Over          
2 years 

RoboCup-97 48.1 32.5 14.3 5.2 

RoboCup-98 29.5 32.1 17.9 20.5 
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Considerable growth of experience of the RoboCup �98 participants in relation to 
RoboCup �97 is observed. The part of respondents with less than half a year 
experience in robot competition programs dropped sharply. However, there is an 
increase of the part of respondents with experience of more than a year and especially 
more than two years. For the last group, robot soccer has become a subject of long-
term research. 

Data on participation of the respondents in robot competitions before RoboCup 
�98 are presented in Table 3.  

 
Table 3.  Experience in competitions before RoboCup �98  (%)   

 

Lack of experience One contest Two or more contests 

64.2 20.3 15.5 

 
As follows from the table more than one third of the respondents already 

participated in competitions before RoboCup. A certain group of experienced 
�robocuppers� has been arisen.  This evidence also indicates growing experience of 
the team members in robot soccer. 

RoboCup program includes several forms of participation (leagues), with an 
absolute majority of participants competing in middle size, small size or simulation 
leagues. The number of respondents participating in each league is given in Table 4. 

 
Table 4.  Participation in leagues (%) 

 

 Middle size Small size Simulation 

RoboCup-97 37.6 18.2 46.8 

RoboCup-98 61.3 24.2 14.5 

 
One can mention a substantial change in division the RoboCup �98 participants 

into leagues in relation to RoboCup �97, due to several reasons whose discussion 
exceeds the limits of this paper.    

3.2 Activities  

The share of different types of activities in personal timetables for robot soccer, 
estimated by the respondents, is presented in Table 5. 

The activities are listed in the first (left) column. The next columns contain data 
on specific groups of respondents: the second column � about all respondents; the t, 
forth and columns � about the participants of middle size, small size and simulation 
leagues; the sixth and seventh columns � about professors and students. The rows of 
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Table 5 contain data concerning specific types of activities appearing in the left 
column. 

 
Table 5.  Types of activities for robot soccer  (%)   

 

Type of activity Share in timetable   /   Shaparticipants 

 All Middle Small Simul Prof. Stud. 

Part of the course 9.7   
24.6 

10.9 
25.7 

3.2   
14.3 

15.6  
38.9 

8.1 
33.3 

11.1   24.7 

Extracurricular 
activities 

5.9   
18.0 

7.6   
24.3 

0.7     
3.6 

6.7   
11.1 

8.9 
22.2 

5.9     18.8 

Voluntary/Hobby 
activities 

22.0  
45.1 

24.3  
51.4 

9.3    
17.9 

22.5   
50.0 

12.2 
33.3 

25.7   49.4 

Part of the graduate 
or postgraduate 
research  

37.7  
57.4 

35.0  
58.1 

53.6  
67.9 

35.6  
50.0 

28.9 
50.0 

45.3   65.9 

Research work 
sponsored by grants 

21.0  
33.6 

17.6  
27.0 

31.1  
50.0 

16.7  
33.3 

36.1 
61.1 

8.9     18.8 

Other 2.7     
8.2 

2.9     
8.1 

2.1     
7.1 

3.1   
11.1 

5.8 
16.7 

1.7       7.1 

 
Each cell contains two numbers. The top (first) number presents an average share 

of a certain activity in the timetable of a participant in a specific group of respondents. 
The bottom number (under the first one) shows the share of participants involved in a 
certain type of activity related to RoboCup. Both numbers are in percentage. 

According to Table 5, an average RoboCup participant spares his time mainly in 
graduate/postgraduate research (37.7%), voluntary activities and hobbies (22.0%), 
research work sponsored by grants (21.0%) and as part of the course (9.7%). One can 
see that these values are lower than the values showing the share of participants 
involved in the appropriate activities. Thus, 57.4% of the respondents are involved in 
graduate or postgraduate research related to robot soccer. For 45.1% this is a subject 
of voluntary activities or hobbies, one third is doing research sponsored by grants and 
one fourth deals with robot soccer as part of the course. 

There are several deviations from these average values for specific groups of 
respondents that can be considered characteristic of these groups. A considerable part 
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of respondents from the simulation league (38.9%) participate in robot soccer as part 
of their course, while for the small size league this part is small (14.3%). The part of 
graduate/postgraduate research in the average timetable for RoboCup of the small size 
league members (53.6%) is larger than of the middle size league participants (35.0%). 
The percentage of professors involved in research sponsored by grants (61.1%) is 
substantially higher than the percentage of students (18.8%).  Detailed discussion of 
the deviations exceeds the limits of this paper.  

3.3  Subjects 

Robot soccer requires dealing with various science and engineering subjects. On 
this occasion we asked the respondents to estimate (in percentage) the share of 
different subjects in their activities as members of the robot soccer teams. The 
answers are summarized in Table 6. The structure of Table 6 is similar to that of 
Table 5. The subjects are listed in the first (left) column. The next columns contain 
data concerning specific groups of respondents: all respondents, the participants of 
middle size, small size and simulation leagues, professors and students.  

The top number in each cell of Table 6 presents an average share of a certain 
subject in the timetable of the participant from a specific group of respondents. The 
bottom number shows a share of participants dealing with a certain subject related to 
RoboCup. The numbers are in percentage. 

As follows from Table 6, the average participants divide their time quite evenly 
between nine mentioned subjects with maximum of 18.5% spared for multiagent 
collaboration and minimum of 4.5% given for computer graphics and animation. 
More substantial differences are indicated in values that show the share of participants 
dealing with each subject.  

More than half of all participants deal with multiagent collaboration (58.4%), 
computer vision (54.4%) and steering behaviors (51.2%). However, for every subject 
mentioned in Table 6 the number of participants dealing with it is significant. 

Deviations from the average values by specific groups of respondents can 
characterize peculiar features of the groups. 

For example, respondent from middle and small size leagues spare about 10% of 
their time with drive mechanisms and control circuits, while respondents from the 
simulation league spare for the first of these subjects only 2.6% of time and do not 
deal with the second subject. To counterbalance it, all respondents of the simulation 
league deal with multiagent collaboration, while for the other leagues the part of 
participants dealing with this subject is about 50%. One can see that professors, on 
average, are dealing with more subjects than students. Such comparison of the groups 
can be continued.   
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Table 6.  Subjects related to robot soccer  (%)   
 

Subjects Share in time-table   /   Share of participants 

 All Middle Small Simul Prof. Stud. 

Drive mechanism 8.6   
41.1 

9.8   
46.7 

10.4 
48.3 

2.6   
17.6 

4.2   
27.8 

7.8     38.8 

Control circuits 8.9   
35.2 

9.6   
44.0 

13.5  
37.9 

0.0       
0.0 

5.3   
39.3 

8.2     31.4 

Computer vision 17.0  
54.4 

18.3  
64.0 

20.7  
55.2 

3.2   
17.6 

15.1  
66.7 

17.7    
54.7 

Sensor fusion 8.4   
48.0 

10.0  
57.3 

7.0   
37.9 

6.2   
35.3 

8.2   
50.0 

8.6     46.5 

Steering behaviors 11.1  
51.2 

11.6  
53.3 

7.0   
48.3 

17.6  
58.8 

6.7   
33.3 

13.1    
57.0 

Learning behaviors 8.3   
38.4 

6.7   
29.3 

6.4   
41.4 

20.9  
76.5 

13.9  
55.6 

7.9     36.0 

Multiagent 
collaboration 

18.5  
58.4 

15.6  
53.3 

18.7  
48.3 

34.7  
100.0 

21.4  
72.2 

18.5    
55.8 

Computer graphics 
and animation 

4.5   
23.2 

4.3   
22.7 

3.3   
20.7 

4.4   
23.5 

3.9   
27.8 

4.5     23.3 

Other subjects 12.4  
28.0 

13.7  
29.3 

3.8   
10.3 

10.3  
35.3 

21.4  
44.4 

11.2    
25.6 

 
 

 3.4 Motivation   

 
Motivation is a decisive factor in the processes of active learning, research and 

team work that are central for the robot soccer projects. The RoboCup �98 Survey 
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included several questions related to personal motivation for participation in the 
program mentioned in Section 2 of the paper. 

Answers to the question about the importance of participation in the RoboCup 
program for personal professional growth are summarized in Table 7. 
 

Table 7.  Importance for professional growth  
 

AG all   
Imp (%) 

AG Mid size 
Imp (%) 

AG Small 
Imp (%) 

AG Simul. 
Imp (%) 

 

AG Stud 
Imp (%) 

AG Prof 
Imp (%) 

3.36 

83.0% 

3.49 

87.9% 

3.37 

75.0% 

3.25 

76.5% 

3.33 

77.9% 

3.57 

100% 

 
The table consists of six columns related to specific groups of respondents, 

namely, all respondents, the members of middle size, small size and simulation 
leagues, students and professors. 

Each cell includes two numbers. The top one presents an average grade assigned 
by the respondents from certain groups to the importance of participation in the 
RoboCup for their professional growth (from 1 to 5, with 5 indicating very 
important). The bottom number indicates the part of respondents in the group (in 
percentage) that assigned grades from 3, 4 or 5 (quite important, important and very 
important) to their participation in RoboCup. 

As follows from Table 7, the average grade given by all respondents is quite high - 
3.36. The average grade in the middle size league (3.49) is higher than the grades 
given in other leagues, the average grade in the simulation league (3.25) is the lowest, 
though the difference is not sharp. The grade given by professors (3.57) is higher than 
that given by students (3.33). It should be mentioned that all professors assigned for 
this category a grade not less than 3. 

  Another question was related to the importance of various motivation factors for 
respondents� participation in RoboCup (see Section 2 of this paper). The answers are 
summarized in Tables 8 and 9. 

 Table 8 presents attitudes of all respondents, students and professors. It consists 
of four columns. Six motivation factors are listed in the first (left) column. The 
second, third and forth columns present data on the above mentioned specific groups 
of respondents. Each cell of the table includes two numbers. The top one shows the 
average grade assigned to importance ofa certain motifactor by respondents from a 
specific group. The bottom number indicates the part of respondents (in percentage) 
who assigned the grades 4 and 5 to each factor, i.e. consider it important or very 
important for their participation in the RoboCup. 
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The data presented in Table 8 indicate that high level motivation of the 
respondents to participate in the RoboCup is influenced by a combination of 
motivation factors. 

 
 
 

Table 8.  Motivation for participation in RoboCup 
 

Motivation factors 
 
AG all  
Imp (%) 

AG Stud 
Imp (%) 

AG Prof 
Imp (%) 

1.  A positive attitude towards the subject, 
the method and the framework for 
research and education suggested by the 
program 

4.0 

70.6% 

4.0 

69.9% 

4.2 

72.2% 

2.  Awareness of the practical need of 
knowledge and experience acquired 
through participation in the Program 

3.5 

49.6% 

3.3 

46.3% 

4.0 

61.1& 

3. Extrinsic stimulation of your 
participation in the program (funds, 
scholarships, travel grants etc.) 

2.5 

 
24.8% 

2.5 

25.9% 

2.7 

27.8% 

4. Taking pleasure in robot soccer gaming 3.6 

56.3% 

3.7 

61.7% 

3.3 

50.0% 

5.  Ambition to cope with the RoboCup 
challenges and win a reward at this 
prestigious professional contest and 
forum 

2.8 

34.7% 

2.7 

31.7% 

3.2 

44.4% 

6.  Opportunity to apply your ideas, and 
reinforce practical and teaching/learning 
skills 

3.9 

71.1% 

4.0 

71.4% 

4.4 

88.9% 

 
The highest average grades was assigned to the first factor (4.0) and the sixth 

factor (3.9) related to creative research, active learning and practical activities. Each 
factor is important to a certain group of the respondents. Indeed, even the factor of 
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extrinsic simulation that got a minimal average grade between the motivation factors 
was mentioned as important or very important by the quarter of all respondents. One 
can see that motivation of professors is higher than that of students for all factors 
except one, namely, taking pleasure in robot soccer gaming.  

Table 9 relates to attitudes of the participants in middle size, small size and 
simulation leagues towards the motivation factors listed above.  The data included in 
Table 9 are similar to those in Table 8, but are presented in a more compact form. In 
the first (left) column of Table 9 the names of motivation factors are replaced by their 
ordinal numbers from M1 to M6. 

The second, third and fourth columns of the table present attitudes of respondents 
from middle size, small size and simulation leagues. Each cell includes two numbers. 
The first (left) number presents an average grade, the second (right) number indicates 
the part of the respondents (in percentage) who assigned the grades 4 and 5 to each 
motivation factor.  

 
Table 9.  Motivation of Team Members in Leagues 

 

Motivation 
factors 

   Middle size    
AG       Imp (%) 

  Small size   
AG       Imp (%) 

 Simulation      
AG        Imp (%) 

 M1 4.1 73.6 3.6 64.0 4.1 66.7 

M2 3.7 54.9 3.3 53.8 3.2 38.9 

M3 2.6 25.4 3.0 36.0 1.9 16.7 

M4 3.6 56.2 3.5 57.7 3.8 61.1 

M5 2.9 34.2 2.8 44.4 2.8 27.8 

M6 4.1 77.0 4.0 65.4 3.8 72.2 

 
According to Table 9, there are some differences in evaluation of the motivation 

factors between the leagues. For example, respondents from the middle size league 
assign a higher average grade (3.7) to the factor M2 (related to awareness of the 
practical need of knowledge and experience) than their peers from other leagues. 
Respondents from the small size league grade the extrinsic motivation factor M3 
(3.0), higher than other leagues. The part of respondents with strong ambition to win 
the RoboCup in the small league (44.4%) is larger than in other leagues.   
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4 Conclusions 

1. Analysis of educational approaches and values of robot competition programs is 
currently a challenging problem for engineering pedagogy. Surveying the 
competitions and questioning the participants are suitable forms of educational 
research in this direction. Our paper summarizes answers to the questionnaire 
presented to the RoboCup �98 participants during the contest. 

2. The three main questions under consideration are: 
    -    who are the participants; 
    -    how do they carry out their team-projects; 
    -    why do they participate in robot soccer competitions. 

3.  The significant population of the survey enables us to get down to studying 
characteristic features of specific groups of participants such as members of 
leagues, professors and students. The study of group differences requires more 
detailed analysis of the survey data, which will be dealt with in our future 
research. 
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