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ABSTRACT 
Educational Robotics (ER) is a field of study that aims to promote 

active learning and engage students with the use of artifacts. An IIT 

BOMBAY project, “e-Yantra” uses Project Based Learning (PBL) 

approach to train students to be able to solve real-world problems 

through an Educational Robotics (ER) competition through one of 

its initiatives titled “e-Yantra Robotics Competition (eYRC)”. Stu-

dents participate in the competition to gain skills, knowledge, and 

hands-on learning experience. But due to lack of thinking skills, 

exposure to different domains and other constraints like academic 

commitments, students find it difficult to compete and eventually 

drop out of the competition. To address this problem, this project 

focuses on designing a data driven training program that will pre-

pare students to help gain skills required for Educational Robotics 

competition.  
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1. INTRODUCTION 
Educational Robotics is a research field that positively impacts the 

students' learning experience by implementation of hands-on activ-

ities where robots play an important and active role [1]. Robotics 

activities can promote different learning outcomes such as problem 

solving, self-efficacy, computational thinking, creativity, motiva-

tion, and collaboration. Many robotics kits have been designed and 

developed for educational purposes that provide opportunities for 

students to explore, implement and receive feedback. To benefit 

students from a robotics competition, aspects such as design of 

competition, student training, mentor’s scaffolding, and teaching 

pedagogies are important [2]. 

e-Yantra conducts an online annual Robotics Competition for stu-

dents to implement solutions to the real-world problems on sectors 

like waste segregation, medicine delivery, road maintenance, soil 

monitoring etc. Competition comprises detailed problem statement, 

task documentation, self-paced video tutorials, robotics kits, dis-

cussion forum, live mentor interaction to help students to learn, 

compete, and resolve their queries [3]. 

Few of the popular international competitions such as World Robot 

Olympiad (WRO) – India [4], Micromouse, RoboGames, ABU Ro-

bocon [5], RoboCup (Robot Soccer World Cup), VEX Robotics 

Competition, Zero Robotics tournament, Robofest India, B.E.S.T 

Robotics Design Contest, Botball Educational Robotics Program, 

FIRST: Robotics Competition are designed for students of different 

age groups.   

2. CURRENT AND PROPOSED WORK 
The aim of my work is to create an online training program for un-

dergraduate students participating in the e-Yantra Robotics 

Competition. To attain this, following are the goals: 

Goal 1: Examine the need for an online training program using a 

data-driven approach. 

Goal 2: Define the structure of the training program. 

Goal 3: Determine the effectiveness of the training program. 

To address Goal 1, I did a thorough analysis of 11 well-known tour-

naments. The investigation included determining the competition's 

purpose and categories, target audience, mode of conduct, training, 

resources provided (before, during, and after the competition), 

mentor participation, and role. 

On the official website of competitions, information about the 

above factors was found but specific information about training and 

resources provided to students during competition and the role of 

mentors and other scaffolds made available was not found. On the 

other hand, competitions do provide some resources, notes, guides, 

rulebooks, certification courses for educators.  

From the studies [8] and [9], it is evident that a major attrition rate 

is seen especially after the initial task i.e., Task 0. Major self-re-

ported reasons include task difficulty, difficulty managing time, 

team coordination issues, beginners (participating for the first 

time), university exams clashing with competition task deadlines, 

participation in other events, and so on. To understand the issue 

further, data was collected in two ways: 

A. Semi-Structured Interviews 

B. Survey Form  

 

A. Semi-Structured Interviews: 

Interviews were conducted for students/teams of the ongoing com-

petition edition 2022. It was not feasible to conduct interviews for 

all the participating teams on each theme given the number as high-

lighted in Table 1 below.  

 

Table 1. e-Yantra robotics competition theme details 

Theme name No. of teams 

Sentinel Drone (SD) 374 

Functional RoadBot (FB) 376 
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editors, Proceedings of the 16th International Conference on Edu-
cational Data Mining, pages 548–551, Bengaluru, India, July 2023.
International Educational Data Mining Society.

© 2023 Copyright is held by the author(s). This work is distributed
under the Creative Commons Attribution NonCommercial NoDeriva-
tives 4.0 International (CC BY-NC-ND 4.0) license.
https://doi.org/10.5281/zenodo.8115641

https://doi.org/10.5281/zenodo.8115641


Theme name No. of teams 

Swatchhta Bot (SB) 372 

Delivery Bike (DB) 372 

Krishi Bot (HB) 372 

Pharma Bot (PB) 372 

HolA Bot (HB) 372 

Total 2610 

 

Though eYRC is a collaborative competition, it was also important 

to know individual insights which might be missed in a team inter-

view. Individual interviews were decided for the following two 

reasons: 

• If there are ongoing team clashes, the student may share 

without being judged or feared by other team members 

• For a particular question, if one student shares some insight, 

another team member might not take the effort of thinking 

and would end up saying the same thing. 

To calculate the number of interviews considering different factors, 

the following was planned: 

Table 2. Interview preparation details 

Total themes 7 

Level Low, Medium, High scorers 

Categories Individual Team 

No. of teams to be in-

terviewed/theme 

1 1 

Total members/team 2-4 2-4 

Total no. of students 

to be interviewed 

2-member team: 14 

4-member team: 28 

NA 

Total no. of teams to 

be interviewed 

NA 7 

Total 14-28 students Team 

Random sampling was done to choose low, medium, and high 

scorer teams for 7 themes as shown in Table 3: 

Table 3. Interview categories 

Score/Level Individual Team 

Low HB, PB FB, SB, DB 

Medium SD, SB, DB KB, PB 

Top KB, FB SD, HB 

The objective of the interview was to understand challenges faced 

by participants, resources availability, and need for additional train-

ing. After 11 interviews, I started getting similar responses so no 

more interviews were conducted. The interview details are stated in 

Table 4. 

 

 Table 4. Interview details 

Interview Time ~ 40 mins each 

Platform Webex 

Data collection Audio and Video recording 

Figure 1 and Figure 2 shows few instances from interview tran-

script analysis: 

 

Figure 1. Screenshot of interview transcript done for individual 

interviews. S1 - Student 1, S2 - Student 2, S3 - Student 3, S4 - 

Student 4. 

Following are few overall interview findings or insights: 

• Low scorer teams lack knowledge so need training pro-

grams to learn basics. 

• Top scorer teams either have learnt about domain 

knowledge through previous competition participation or 

done some courses so are able to submit the tasks. 

• Training programs should contain theme-specific topic, 

coding. 

• The training program should cover basics and should not 

clash with academics. 

• The training program will be good for newcomers.  

 

 

Figure 2. Screenshot of interview transcript done for team in-

terviews. T1 - Team 1, T2 - Team 2, T3 - Team 3, T4 - Team 4. 

B. Survey Form: 

Apart from interviews, a survey form was designed to collect data 

from larger groups of participants. It was to understand the need, 

topics, and duration of the training program. Total 2012 responses 

were received. Following are few insights: 

1) Students were asked if there is a need for a training pro-

gram before the start of competition. Figure 3 shows that 

1645 (81.75%) students out of 2012, expressed the need 

for a training program. This resembles the responses re-

ceived through interview. Students esp. from low and 



medium scorer teams expressed that they are completely 

new to the topics introduced in the competition. As they 

lack basics, most of their time is invested in going 

through the resources and learning and less time is left to 

work on the tasks which leads to missing out on dead-

lines.  

 

Figure 3. Need of training program 

2) Students were also asked to rate if they referred to a lot 

of external resources while working on the tasks during 

competition.  

 

Figure 4. Referred external resources 

Figure 4 shows that 1326 (65.90%) students felt that provided re-

sources were inadequate and that made them refer to additional 

resources. This may be because as students lack basics they look 

out for more information. 

3) Students were further asked if the training program at the 

start of competition would help them and how it would 

help them. Figure 5 shows the result for the former part 

where 1687 (83.84%) students responded that it would be 

helpful.  

 

Figure 5. Help of training program 

For the latter part of the question, text responses were analyzed. Out 

of 2012 responses, 512 were read thoroughly. Major responses 

stated the training program would help them to understand basics, 

gain knowledge, understand tasks better in competition, would be 

beneficial for newcomers, preparation before the competition 

would save time during competition which will help them to meet 

deadlines and not drop out and few responses were related to think-

ing and problem-solving skills. Above data collection and analysis 

helped me understand that students do need a training program and 

would be beneficial for reasons stated above. 

To address Goal 2, further analysis of the survey responses was 

done. Following are the few insights: 

1) Figure 6 shows the results for the duration of the training 

program. Student responded that the training program 

should either be less than or equal to 4 weeks. This may 

be because the competition is already 7-8 months long 

competition. Having a program more than 4 weeks will 

make it difficult for the students to manage their other 

activities. As per interview response from few teams, 

having the training program before the competition 

would be beneficial for them as they have summer break 

during that slot. So, a four-week program will not inter-

fere with their academics. 

 

Figure 6. Duration of the training program 

 

2) When asked if students would like to attempt a training 

program, the results obtained are as shown in Figure 7. 

 

 

Figure 7. Attempt Training program 

 

3) Students were also asked about what they think which 

topics should be covered in the training program. They 

responded with varied domains with most frequently 



occurring Robotics and Embedded System (17.59%), Im-

age processing (6.46%), Python (4.72%) and others were 

more theme specific topics. Student response is like the 

analysis done for domains covered in past years of e-

Yantra Robotics Competition. 

Above analysis leads to the conclusion that it is essential for stu-

dents to get acquainted with different robotics concepts and 

research says that it should be taught through problem solving ac-

tivities. According to ABET-mapped competencies (problem 

solving, communication, teamwork, ethics, life-long learning, 

math, science, engineering knowledge; engineering tools; experi-

ments and data, design, contemporary issues, understand impacts), 

problem solving is an essential competence for undergraduates in 

engineering domain [6]. Authors have also identified problem solv-

ing as one of the important learning outcomes for Educational 

Robotics competition [2]. Various authors like Jonassen, Polya, Si-

mon, Bransford and Stein, Hayes and Sternberg have proposed 

different problem-solving strategies that can be used while design-

ing problem solving activities for the training program. Technical 

paper [7] states different principles that form the basis of problem 

solving in classroom or computer-based settings. 

Work for Goal 3 is in the planning stage. We are planning to design 

an online training program that will be made available in the online 

mode and would include video tutorials, problem solving activities 

based around robotics and quiz. 

3. ADVICE SOUGHT 
Out of the above three stated goals, work for goal 1 is accomplished 

whereas for goal 2 is in progress. I need feedback on the work done 

towards two goals. For goal 3, I aim to design and implement the 

training program. I plan to collect the following data at three differ-

ent instances through the training program:  

1) Start: Pre-Questionnaire (this will give me an under-

standing of their prior knowledge) 

2) During: Videos watched, problem solving activities, quiz 

attempted (this will give me feedback on the module wise 

content) 

3) End: Semi-structured interviews, Post Questionnaire 

(feedback to their experience to further improvise the 

program) 

This data will give feedback for the training program. The effec-

tiveness of the program will be measured in competition with two 

groups (control and experimental). Research is at the early stage, 

and I hope the consortium can provide suggestions on following 

two questions: 

1) What more data can be collected through the training pro-

gram? 

2) What are the analysis techniques that can be used? 
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