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educational system with the subject of robotics, also to identify 
the emerging challenges, and trends, and focuses on the use of 
robotics as a tool to support creativity and 21st century learning 
skills. Finally, conclusions and recommendations are provided to 
encourage collaboration and networking among researchers and 
educators in India to support the advancement of robotics in 
education. 
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I. INTRODUCTION 

 

Over the past decade, robotics has attracted significant 
interest from educators and researchers as a way to develop 
cognitive and social skills in kindergarten to high school 
students and to support learning in science, math, technology, 
information technology, and school subjects or 
Interdisciplinary educational activity. 

The article begins by investigating the latest innovations in 
the field of educational robotics. Contemporary issues and new 
challenges are then discussed; Finally, some recommendations 
are offered to align robotics with learning theories, especially 
constructivist and constructivist, to promote collaboration and 
networking between researchers and educators and build a 
robotics education community in India. 

 
II. INVESTIGATION OF THE FIELD 

The most important principles of robot theory are 
designability and designability. According to Piaget, it is the 
use of skills that gives children understanding (Piaget, 1974). 
Papert also said that knowledge construction is more effective 
in situations where a weak person creates a human 
organization, whether it is sand on the beach or a technical 
object (Papert, 1980). The teachers' role is to give students 
opportunities to participate in practical research and to give 
students tools to develop knowledge in the classroom. The 
educational robot creates a learning environment where 
children can interact with their environment and work on real 
problems; In this case, educational robots can be the best tool 

for children to have a good learning experience. Research in 
this area shows that robots can influence student learning in 
various subjects (physics, mathematics, engineering, computer 
science, etc.) and personal development, including cognitive, 
metacognitive, and social such as: research skills. , creative 
thinking, decision making, problem solving, communication 
and collaboration are essential skills for the 21st century 
workplace. 

 
Three different approaches to Educational Robotics are 

reported in the literature: 
1. Theme-Based Curriculum Approach: curriculum areas 

are integrated around a special topic for learning and 
studied mostly through inquiry and communication 

 
2. Project-Based Approach: students work in groups to 

explore real-world problems; 
 

3. Goal-Oriented Approach: children compete in challenges 
in Robotics Tournaments taking place mostly out of 
school, such as FIRST Lego League 
(http://www.firstlegoleague.org),RoboCupJunior 
(http://www.robocupjunior.org), World Robotics 
Olympiad in Greece (http://wrohellas.gr) and more. 

On the other hand, there is no progress in robotics in Indian 
educational institutions. However, many construction robot kits 
were created and introduced in the 21st century, and improved 
solutions and multi-friendly designs (LEGO Mindstorms NXT, 
Arduino, Crickets, etc.) paved the way for students of all ages to 
recognize robots. Professional efforts in schools over the last 
decade have shown children's participation and interest in 
digital activities to achieve academic and/or developmental 
goals. 

 
III. NEW CHALLENGES 

Educational robotics, considered a branch of educational 
technology, suffers from the problems known to the latter. The 
following articles examine and discuss some important current 
issues and future challenges for the robotics education 
community.“Technology is everywhere, except in schools” 
However, as a recent OECD report noted, "technology is  



International Journal of Multidisciplinary Engineering in Current Research 
ISSN: 2456-4265, Volume 6, Issue 12, December 2021, http://ijmec.com/ 

 

 

44 
 

 
everywhere except in schools." Although experts are 
optimistic about the development of technological learning 
opportunities, there is uncertainty about the ability of 
education systems and institutions to adapt to change and to 
improve and strengthen. 

 
IV. TECHNOLOGIES IN SCHOOLS 

Encouraging education and skills development is one of 
the key factors in developing the capacities of 
researchers/researchers and 'scientists' from an early age, 
including scientific thinking and soft skills such as critical 
thinking. , problem solving, creativity, collaboration, and 
communication skills. 

However, much of the use of technology (including 
robotics) in schools does not support 21st century teaching 
skills. In many cases, new technology reinforces old ways of 
teaching and learning. Today's science labs in schools seem to 
be inadequate to develop critical thinking, problem solving, 
creativity, collaboration, and communication skills because 
they are designed to be disciplined, and scripted 
experienceswho often follow "research books". “In cases that 
have already been decided. In relation to the above question, 
an important distinction arises between "technical knowledge", 
the detailed knowledge required of technical engineers and 
scientists to carry out their work, and "scientific knowledge" 
or technical writing, which refers to knowledge, skills, and 
techniques for all citizens. According to the discussion of the 
so-called technology of the 21st century, the current societal 
development pushes educational technology to move from 
technology (or computers) to technology and the use of 
computers or writing. In terms of robotics education, it needs 
to change from only being used to provide technical skills to 
future STEM workers, rather than using robots or reading and 
writing, so that its information is accessible and in a book for 
everyone in the future. Robotics technology will play an 
important role, if used in the above vision, it can provide good 
education, develop important skills needed in the 21st century 
workplace and provide the best "technological literacy" to the 
new generations. prepare for life in a "creative society" 

 
V. TRANSFER FROM “BLACK BOX” TO “WHITE BOX” 

PARADIGM: LEARNERS AS “MAKERS” RATHER 
THAN JUST CONSUMERS 

So far, the use of robots has mostly affected people pre-
programmed pre-fabricated robots. The way robots are built 
and programmed is a "black box" for their users. 
Unfortunately, the same "black box" method is often followed 
in robotics training, where the robot is built or programmed in 
advance and is introduced in the learning activity as an end or 
a passive tool. The "black box" idea is often based on the idea 
that building and programming a robot is too difficult a task 
for children. However, it turned out that the difficulty with the  
robotics work was due to poor design rather than a lack of  

 
knowledge on the part of the students. Although not ideal, the 
“black box” corresponds to a standard model of teacher 
education or training manual, it shows and explains the 
information that is prepared, confirmed, and therefore not 
confirmed. Very different from these methods, 
constructive/constructivist methods require a shift towards 
creating transparent robots ("white box"), where users can build 
and destroy objects, robotic systems from scratch, and get a 
deeper use of important things. . instead of just using the 
technology that has been created. 

The white box model of construction and planning can 
encourage critical thinking and student engagement (Resnick, 
Berg & Eisenberg, 2000). But students often hit "plateaus", 
unable to go beyond a certain point and unable to create 
something interesting every time they start. Therefore, 
transparent trade-offs have been made in the development of 
robot kits for learning, resulting in the so-called "black and 
white box" approach that allows children to participate in 
activities that are meaningful, interesting, and difficult to use. 
subject. manager. about robots and/or their environment. This is 
the case, for example, when teachers want to focus on planning 
in their classes without having time for students to build their 
own robots; In this case, teachers should bring ready-made 
robots into the classroom to save teaching time and allow 
students to install and control the robots clearly. In conclusion, 
it seems that teachers and educators must respond to the conflict 
between the "white box" and "black and white box" metaphors 
based on their pedagogical goals when encountering robots in 
their classrooms and, more importantly, based on your needs. 
students' needs and learning needs 

 
V. CONCLUSION: 

Based on the discussion above, it is clear that we need to 
rethink our approach inEducational Robotics emerges. Robotics 
have many opportunities in education, but the success of student 
learning is not limited to the implementation of robots in the 
classroom, as there are many things that can determine the 
results; Technology alone cannot disrupt the mind. The robot is 
not the end of enhanced learning; The real problem isn't the 
robot itself; but again. The robot is just another tool, and 
education chooses to learn through the use of technology and 
active learning. An appropriate educational philosophy, such as 
constructivism and construction, curriculum and learning 
environment are some of the important factors that can lead to 
the success of robot development. The focus should shift from 
technology to integration with education, emphasizing the 
curriculum rather than technology. The curriculum is the 
cornerstone of robotics education, and it is very important to 
integrate the main principles of education and to establish 
qualities and statistics for the expected results and approval of 
the curriculum. The task of teaching a robot should be seen as a 
tool to develop important skills (mental and human  
development, cooperation) that allow people to use their 
imagination, express themselves and make the first decisions   
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that are important in life to be made. The benefits of 
robotics apply to all children; Target audiences for computing 
projects and courses should include the entire class, not just 
science and engineering students. 

To reach this goal, projects with a broad vision are needed 
to develop the above-mentioned competences for all children, 
regardless of school orientation or gender. Teachers and 
educators should use a variety of methods to introduce 
technology and concepts to students to provide more 
opportunities for robotics and ensure there are entry points to 
engage young people from diverse backgrounds. Validation of 
various processes and methods requires a plan to operate the 
software, followed by testing. , refinement, and continuous 
improvements. Tests should be based on a system of indicators 
and a test model that clearly evaluates and explains the 
benefits of the relationship. Finally, the implementation of the 
above recommendations requires the creation of a strong 
Indian community in the field of educational robotics to 
further strengthen communication between researchers, 
teachers and students. There are local and regional robotics 
training networks in India, based on existing or future 
collaborations. However, this pioneering effort is considered 
successful and has great potential if these networks integrate 
and consolidate their activities in an Indian network that will 
provide better coordinated collective andwell-organized 
Activities linked at the Indian level, focusing on the following 
objectives: 

• Develop and deploy educational and technical products 
and processes (curriculum and resources) for the 
educational environment. formal and informal courses 
that reflect best pedagogical practices and educational 
research in the field. 

• Promote communication and interaction between 
researchers, teachers and students by establishing 
forums in the community to share experiences, 
activities, products and information. 

• Support teacher education by establishing and 
managing teacher schools. 

• Encourage and support the practical implementation of 
digital programs or robotics curricula in schools 

• Testing and validating learning materials and methods 
in teacher training and in the classroom. 

• Create interest groups to directly evaluate educational 
robots. 

• To provide information to educational institutions, 
teachers, pedagogues, parents, and children about the 
latest developments in the field of educational robotics. 

 
REFERENCE: 

[1] Albion, P. R. (2001). Some factors in the 
development of [1]self-efficacy beliefs for computer use among  
 
teacher education students. Journal of Technology and Teacher  

 
Education, 9(3), 321-347.  Alimisis, D. (2013). Educational  
robotics: Open questions  
 
[2] new challenges. Themes in Science and Technology 
Education, 6(1), 63-71.    Aurini, J., Mclevey, J., Stokes, A., & 
Gorbet, R. (2017).  
 
[3] Classroom robotics and acquisition of 21st Century 
competencies: An action research study of nine Ontario school 
boards. Retrieved fromhttp://ontariodirectors.ca/CODE-
rob/Robotics_Final_Report_Sept_22_2017.pdf  Basteris, A., & 
Contu, S. (2018). Software platforms for  
 
[4] integrating robots and virtual environments. Rehabilitation 
Robotics, 159-173. https://doi.org/10.1016/B978-0-12-811995-
2.00012-6  Benitti, F. B. V. (2012). Exploring the educational 
potential  
 
[5] of robotics in schools: A systematic review. Computers & 
Education, 58(3), 978-988. 
https://doi.org/10.1016/j.compedu.2011.10.006  Birnbaum, G. E., 
Mizrahi, M., Hoffman, G., Reis, H. T.,  
 
[6] Finkel, E. J., & Sass, O. (2016). What robots can teach us 
about intimacy: The reassuring effects of robot responsiveness to 
human disclosure. Computers in Human Behavior, 63, 416-423. 
doi: https://doi.org/10.1016/j.chb.2016.05.064  Boynton, P. M., & 
Greenhalgh, T. (2004). Selecting,  
 
[7] designing, and developing your questionnaire. BMJ, 
328(7451), 1312-1315. doi: 10.1136/bmj.328.7451.1312  Burrit, 
R., and Christ, K. (2016). Industry 4.0 and  
 
[8] environmental accounting: A new revolution. Journal of 
Sustainability and Social Responsibility, 1, 23-38.  Cai, Z. X. 
(2011). Cai Zixing: Artificial intelligence vs  
 
[9] human intelligence: A lecture on robotics [Video file]. 
Retrieved 
fromhttp://open.163.com/movie/2011/10/Q/P/M7GFG4ES8_M7J
1GDBQP.html  Conole, G., De Laat, M., Dillon, T., & Darby, J. 
(2008).  
 
[10]' Disruptive technologies', 'pedagogical innovation': What's 
new? Findings from an in-depth study of students' use and 
perception of technology. Comparative Education, 50(2), 511-
524. https://doi.org/10.1016/j.compedu.2007.09.009  Díaz, M., 
Nuno, N., Saez-Pons, J., Pardo, D. E., & Angulo, C.  
 
[11](2011). Building up child-robot relationship for therapeutic 
purposes: From initial attraction towards long-term social 
engagement. Face and Gesture 2011(FG), 927-932. 
doi:10.1109/FG.2011.5771375  Eguchi, A. (2016). Robo Cup 
Junior for promoting STEM  
 



International Journal of Multidisciplinary Engineering in Current Research 
ISSN: 2456-4265, Volume 6, Issue 12, December 2021, http://ijmec.com/ 

 

 

46 
 

 
[12] education, 21st century skills, and technological 
advancement through robotics competition. Robotics and 
Autonomous Systems, 75, 692-
699.https://doi.org/10.1016/J.ROBOT.2015.05.013 
 
[13] Ertmer, P. A., & Ottenbreit-Leftwich, A. (2013). Removing 
 
[13] obstacles to the pedagogical changes required by Jonassen’s 
vision of authentic technology-enabled learning. Computers & 
Education, 64, 175-
182.https://doi.org/10.1016/J.COMPEDU.2012.10.008  Etikan, 
I., Musa, S. A., & Alkassim, R. S. (2016).  
 
[14] Comparison of convenience sampling and purposive  
sampling. American Journal of Theoretical and Applied 
Statistics, 5, 1-4. https://doi.org/10.11648/j.ajtas.20160501.11  
Garcia-Murillo, M., MacInnes, I., & Bauer, J. M. (2018).  
 
[15] Techno-unemployment: A framework for assessing the 
effects of information and communication technologies on work. 
Telematics and Informatics, 35(7), 1863-1876. 
https://doi.org/10.1016/J.TELE.201 8.05.013  Gerecke, U., & 
Wagner, B. (2007). The challenges and  
 
[16] benefits of using robots in higher education. Intelligent 
Automation & Soft Computing, 13(1), 29-43. 
https://doi.org/10.1080/10798587.2007.10642948  Heerink, M., 
Kröse, B., Evers, V., & Wielinga, B. (2010).  
 
[17]Relating conversational expressiveness to social presence 
and acceptance of an assistive social robot. Virtual Reality, 
14(1), 77-84. doi:https://doi.org/10.1007/s10055-009-0142-1  
International Federation of Robotics. (2017). Executive  
 
[18] Summary World Robotics 2017 Industrial Robots Report. 
Retrieved from 
https://ifr.org/downloads/press/Executive_Summary_WR_2017_
Industrial_Robots.pdf  International Federation of Robotics. 
(2018).  World  
 
[19]Robotics Report 2018. Retrieved fromhttps://ifr.org/ifr-
press-releases/news/global-industrial-robot-sales-doubled-over-
the-past-five-years  Jones, V., Jo, J. H., & Han, J. (2006). The 
Future of  
 
[20] Robot-Assisted Learning in the Home. International Journal 
of Pedagogies and Learning, 2(1), 63-
75.https://doi.org/10.5172/ijpl.2.1.63  Kandlhofer, M., & 
Steinbauer, G. (2016). Evaluating the  
 
[21]impact of educational robotics on pupils’ technical-  and 
social-skills and science related attitudes. Robotics and 
Autonomous Systems, 75, 679-
685.https://doi.org/10.1016/j.robot.2015.09.007  Kerly, A., Hall, 
P., & Bull, S. (2006). Bringing chatbots into  

 
 
[22] education: Towards natural language negotiation of open 
learner models. Knowledge-Based Systems, 20(2), 177-185. 
https://doi.org/10.1016/J.KNOSYS.2006.11.014  Khatib, O., 
Yokoi, K., Brock, O., Chang, K. S., & Casal, A.  
 
[23] (1999). Robots in human environments. Proceedings of the 
First Workshop on Robot Motion and Control, RoMoCo'99 (Cat. 
No.99EX353), 213-221. doi: 10.1109/ROMOCO.1999.791078  
Kim, C., Kim, D., Yuan, J., Hill, R. B., Doshi, P., & Thai, C.  
 
[24]N. (2015). Robotics to promote elementary education pre-
service teachers’ STEM engagement, learning, and teaching. 
Computers & Education, 91, 14-31. 
https://doi.org/10.1016/J.COMPEDU.2015.08.005  Koc, M. 
(2013). Student teachers’ conceptions of technology:  
 
[25]A metaphor analysis. Computers and Education, 68, 1-8. 
https://doi.org/10.1016/j.compedu.2013.04.024 Kuo, I. H., 
Rabindran, J. M., Broadbent, E., Lee, Y. I., Kerse,  
 
[26]N., Stafford, R. M. Q., MacDonald, B. A. (2009). Age and 
gender factors in user acceptance of healthcare robots. RO-MAN 
2009 - The 18th IEEE International Symposium on Robot and  
Human Interactive Communication, 214-219. doi: 
10.1109/ROMAN.2009.5326292  Levin, M., & Hansen, J.  
(2008). Clicking to learn or learning  
 
[27]to click: A theoretical and empirical investigation. College 
Student Journal, 42(2), 665-674.  Mahmood, M. H., & Rodriguez, 
P. R. (2017). Localization  

 

 

 

 

 

 

 

 

 


