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Introduction 

Robotics as part as the classroom educational curriculum leads the youth of today to be 

our global future of tomorrow. This exciting endeavor in the education field can inculcate 

revolution and transport the world of K-12 education into this dynamic and imminent 

technological future. Time is now to reach out the world’s young learners and proliferate their 

brains with the phenomenon of robotics. What better place to start in the early childhood years of 

learning where their cognitive skills are in the process of absorbing and evolving new things in 

the world. According to Ornstein, Pajak, & Ornstein (2015) “The aim of education is growth or 

development, both intellectively and moral” (p. 144).  

The engagement of the students and robots in everyday classroom activities are 

multifaceted in order to aid in nurturing cognitive skills, including reasoning and creativity. In 

the classroom, teachers have the opportunity to instill these fundamental skills at different stages 

throughout the years in education, building upon and developing the whole child. This hands-on 

approach can help propel children in the fields of science, technology, engineering, and 

mathematics (STEM).  

Definitions 

The terms “robotics” and “robots” lends itself to be misconstrued, substituted and 

interchanged within the framework of cultures. There are many different definitions which lends 

to different interpretations and misunderstanding of each word. Researching the word “robot” an 

educational definition was not found, in turn, the technological definition is: “A device that 

responds to sensory input. A program that runs automatically without human intervention. 

Typically, a robot is endowed with some artificial intelligence so that it can react to different 
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situations it may encounter” (Robot., n.d.). “Robotics” is different in that it is a field that 

maintains criteria that is measurable. The educational definition of “robotics” definition is: 

“Educational robotics uses robotics kits, programming software and computer as hands-on 

learning tools. Robotics education creates multi-faceted learning environment which enhances 

collaboration and communication among students, problem-solving skills, critical thinking skills, 

and creativity” (What is Educational Robotics, n.d.).  

History 

Going back in time, in some form or another, robotics and society found each other in 

various projects reaching comparative linkages. Robotics is not a new phenomenon but one that 

has been around from the beginning of time (Mubin, Stevens, Shahid, Mahmud, & Dong, 2013). 

Derived by complications of a direct definition, historically the concept takes on many 

appearances. Robotics was basically contrived out of simple mechanical drivers as part of an 

object. The education system professionals have come to a realization that robotics can be a 

means of a teaching platform that creates a classroom full of motivation and exploration 

wonders. The introduction of a programmable language called LOGO and a robot turtle 

controlled with executable directional commands through a computer, brings excitement and 

hands-on learning into the forefront of the classroom (Altin, & Pedaste, 2013). By programming 

the turtle (familiar and friendly animal), geometry concepts can be addressed methodically and 

visually.  

From this point on, the robotics education field blossomed with user-friendly educational 

kits purposely created for teachers to easily embed in their lesson plans. One such company is 

LEGO with RCX, NXT and EV3 education kits, followed by specialty kits from Adriuno and 
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littleBits permeated into the classroom. All made specifically to be easily integrated into STEM 

activities and classroom curriculum. Figure 1 provides a brief timeline of important moments and 

applications in robotics, both in general and as part of the educational field. 

Figure 1: Robotics Timeline 
278 – 212 BC, 
Medieval times 

Mechanical devices developed and used are considered to be the forefront 
to robotics, including water-powered mechanical clock, clock jack 
(mechanical figure that used hammer to strike bell to indicate time 

1700 and 1900 Number of life-sized automations were created –mechanical duck made by 
Jacques de Vaucanson that could crane its neck, flap its wings and even 
swallow food 

1941  Science fiction writer Isaac Asimov first used the word "robotics" to 
describe the technology of robots and predicted the rise of a powerful robot 
industry 

1954 UNIMATE for "Universal Automation" designed by George Devol a truly 
programmable robot 

1967 LOGO program language used with a turtle robot  
1968 First computer-controlled walking machine was created by Mcgee and 

Frank at the University of South Carolina 
1969 Neil Armstrong on the moon by use of computing, robotic and space 

technology  
1998 LEGO released RCX robotic development product line 
2002 Honda created Advanced Step in Innovative Mobility (ASIMO) 
2003 Arduino was released  
2006 LEGO released MINDSTORMS robotic development product line 
2008 littleBits open source kit 
2012 Raspberry Pi released  
2013 LEGO released EV3 robotic development product line 
 (Source: The History of Robotics, 2016) 

Context 

Children are fascinated with interaction, uniqueness, and exploration of new technologies 

in classroom especially robotics which allows for hands-on activities. Constructing favorable 

learning environments while engaging and correlating problem-solving, critical-thinking skills 

within the student aptitudes plus including the “fun” aspects are some prime objectives intended 

for teachers in this century of learning (Castledine & Chalmers, 2011). With the intuitive craft 
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interlocking building pieces, the LEGO corporation, has created teacher friendly tools necessary 

to create challenging and stimulating lessons covering the core concepts in following with the 

globalization and redirection of the education curriculum towards STEM (Williams, Igel, 

Poveda, Kapila, & Iskander, 2012). Children are familiar and have experienced “playing” with 

LEGOs outside the classroom, usually at home. LEGOs are considered a “toy” and “fun 

activity”, but now can be viewed by educators as a “familiar tool” that brings a different 

perspective into the classroom. Teachers can share and reflect on their childhood memoirs of 

constructing and playing with LEGOs with the students. These special connections are valuable 

teaching moments that bubbles over with excitement. This excitement is infectious and 

illuminating producing pure motivation, positive communication and collaboration with students. 

This amazing venue brings in many vital pieces that set the stage filling up young lives with 

excitement, intrigue and motivation without realization that there is actual learning going on 

(Marulcu, & Barnett, 2015). 

According to Barak, & Zadok (2009) the path that leads to the increase of cognitive skills 

in the classroom where students are involved in project-based, problem solving initiatives lends 

itself to the constructiveness view of Paiget and Dewey (p. 290). LEGO based robotics is 

project-based driven context in education. LEGOs in the classroom stirs up fond memories of 

familiar childhood objects and corrals those feeling and motivations into working relationship in 

the molding of the whole child. These building blocks open up countless opportunities to engage 

students through developing multi-dimensional skills and grasping different and various 

concepts. Openness and excitement with hands-on activities provide simple mechanisms with a 

robot and its friendly companion features as a “buddy” in class.  



6 
ROOM FOR ROBOTICS -INFORMAL LEARNING 

Furthermore, enabling robotics to be part of the classroom mirrors student empowerment 

with scaffolding techniques for constructing and designing robotic devices and its’ program that 

mimics real world problems (Lai Poh, E. T., Causo, A., Pei-Wen Tzuo, I-Ming, C., & Yeo, S. H., 

2016). This empowers children with feedback on the methods used and provides knowledge to 

formulate decisions what works or does not work life. Robotics as a teaching tool enables 

teachers to differentiate and implement the same content at different levels matching the 

Individual Education Plan (IEP) of students. The platform scaffolding with chunking sections 

provides implementation of stages for individual student’s learning plan and allows for 

modifications to authenticate the context and provide students with the confidence needed to 

successfully solve problems in realistic situations. Educational robotics serve as a vehicle that 

induces and recognizes different elements that each and every learner is able to comprehend with 

applications and visual demonstrations that are unique to the lesson.  

Ortiz, Bos, & Smith, (2015) stated that young children are very capable of understanding 

the hands-on approach and challenges that complement the skill repertoire needed for careers in 

STEM. With that in mind, Chen & Zimmerman (2007) stated that by 5th or 6th grade, children 

should have been exposed to STEM activities, if not, they many start losing interest in the field. 

Coupling with the STEM initiatives in the education field, robotics applies each and every aspect 

in these 4 areas and sometimes adding the “A” for Art in mix (STEAM). Starting some form of 

robotics, during these early childhood years enables the students to focus and build self-esteem. 

While delivering content in a friendly manner, robotics sets up an engaging scenario that 

students are attracted to, involved in, and fixated on with the hands-on directives for the daily 
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activities, no matter how minor. Prioritizing and supporting STEM education is the key to a 

well-prepared future workforce across the world. 

Lastly, the robotics initiative should focus on the methods that the curriculum is 

embroiled in not the learning of the specific platform (i.e., LEGO, litttleBits, etc.). Robotics also 

supports students' self-reflection, critical thinking, evaluation, and perspective by visualizing and 

thinking like a robot (Runnel, Pedaste, & Leijen, 2013). The success and engagement in learning 

with the support of robotics directly relates to qualities in Bloom’s taxonomy. With students’ 

engagement in group-work, they are able to share their innovations and rationalizations with 

others, proving their comprehension of newly learned concepts. Similarly, joining robotics-based 

lessons with Bloom’s cognitive domains guide students to explore additional possibilities in 

STEM fields, and relate gained knowledge to other situations and conditions in aide in the 

guiding the students own learning (Muldoon, Phamduy, Le Grand, Kapila, & Iskander, 2013). 

Summary 

In conclusion, who would have imaged the mechanisms of yesterday’s robotics are now 

infiltrating our classrooms of today and arming students with the skills necessary to be successful 

in life. Robotics, embroiling the education system with STEM initiatives are inspiring children to 

take risks in the classroom. According to Paiget: “Discovery learning – the idea that children 

learn best through doing and actively exploring - was seen as central to the transformation of the 

primary school curriculum” (McLeod, 2015). Robotics encompasses the learning and 

methodology delivered through hands-on discovery learning and can be differentiated at the 

same time, paving the way for all students to be able to participate in STEM classroom activities 

and apply learned skills and knowledge in all aspect of life. 
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 Similarly, Alimisis (2013) described the cognitive skills and relationship of “learning by 

doing” an integral and necessary edition to the classroom which provides outlets and options to 

increase and create an interest in learning. There is a definite niche for which the robotics 

education curriculum can fulfill, in addition, inspire, enlighten and nourish the cognitive skills 

necessary for students to be inspired and then thrive in the future global world. 

Robotics is a natural roadway that interlocks all fours arteries of STEM concepts and 

creates an enchanting journey with many challenges for children. As Ornstein, Pajak, Ornstein 

(2015) stated: “…to consider interests and needs of students, and to give then freedom to explore 

and interact with each other without teacher constraints” (p.76). This is exactly how with the use 

of robotics education can light up the classroom with interaction, motivation and continue to 

foster the skills needed to mold future contributors in our global society.  

Culminating into the many avenues that STEM and robotics have, the important focus is 

derived from discovery and implementing full-fledged hands-on activities to encourage a 

lifelong love of learning and motivate students to explore and discover new things” (RAFT, 

2011, p. 1). Children are very comfortable and natural at exploring, with this, robotics 

curriculum and activities can assist students in increase cognitive skills in relation to problem 

solving and reflection (Castledine & Chalmers, 2011). Educational robotics in its’ differentiated 

methods and engineering designs creates an environment of “fun” and “engaging” real-world 

applications where students can interact and feed into their own curiosity and interests (Alimisis, 

2015).  

Lastly, in today’s classroom there is an extraordinary opportunity to initiate and infuse 

the pedagogy of “robotics” in an electrifying, fun, appealing connections in tune with the 
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hands-on deliverance to foster, grow and mold cognitive skills at a young age and continue 

through all levels in the education system. 
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