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Abstract 
 
This literature review will investigate robotics as an online learning environment in the education 

field. With today’s educational structure leaning toward online instruction, educational 

professionals are excited but skeptical about the field of robotics and what specific form of 

curriculum it can bring to the 21st Century online teaching and classroom. These revolutionizing 

teaching methods create an impact on collaboration, communication, and critical thinking in 

preparing the current students around the globe for 21st Century learning skills. 
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Introduction 
 

Today's society comprises of many options and methodologies for classroom instruction. 

For robotics education, designing an online instructional course is quite challenging because the 

curricula require a mixture of hands-on and online activities. After researching online robotics 

programs for education, very little research to support robotics education entirely online, but the 

focus turned to the use of blended learning as the instructional design method for a robotics 

course (Dunn, & Fox-Turnbull, 2013). Blended learning design for robotics education connects 

and empowers hands-on activities and exciting online activities which complete the student's 

learning experience. Approaching the robotics curriculum through a diversified blended learning 

teaching employs strategic and devise skills designed around the 21-st Century standards. 

Research by Dunn, & Fox-Turnbull (2013) and Seiler, Sell, & Ptasik (2012) implies 

within education there resides a gap in robotics instruction which can lead to an exciting 

opportunity starting at PK through and including higher education. This opportunity gap creates 

a need for additional blended courses in robotics education. The blended learning course brings 

into the classroom the expansion and correlation of the 21st Century skill set. In addition, Dunn, 

K. & Fox-Turnbull (2013) reveals various strategic implementations for this unique curriculum 

can be measurable and interpreted in a form which compliments the drive of this emerging 

technology to the forefront of instruction. A blended robotics education course creates a learning 

environment which enables students to self-manage and develops independent learning skills 

resulting in higher-order thinking skills (Dunn, K. & Fox-Turnbull, 2013; Burbaite, Stuikys, & 

Marcinkevicius, 2012). 

As part of a blended learning robotics class, the onsite section addressed the building and 

mechanics skills, in turn applying these skills to the online assessments produces valuable 
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connections in critical thinking and solutions to real-world problems (scenario). Accordingly, 

Seiler, Sell, & Ptasik, (2012) noted robotics education curriculum is continually being reviewed 

and modified to include ISTE standards and STEM initiatives; their research revealed in order to 

respond to these changes creating a robotics course using blended learning supports the 

curriculum. Dunn, & Fox-Turnbull (2013) designates four concepts which an online robotics 

course should consist of: (a) "access to the online course"; (b) "the students' background 

knowledge and skills"; (c) "the students' interaction with the online course"; and (d) "the 

students' conation or internal motivation" (p. i). In relation, Burbaite, Stuikys, & Marcinkevicius, 

2012 points out that enhancing the motivation and positive experience within robotics blended 

learning platform increases student’s ability to visualize concepts and problem-solving skills. 

Blended learning captures the drive for inspiring future innovators and hands-on tactile 

building activities (Seiler, Sell, & Ptasik, 2012; Dunn, & Fox-Turnbull, 2013). Blended 

instruction encompasses the best of both teaching instruction: online and onsite (Horn, Staker, & 

Christensen, 2017). For the learner, onsite applications, the hands-on applications, while the 

assessments easily managed as online components which embrace flexibility and still maintain 

the various aspects of learning (Seiler, Sell, & Ptasik, 2012). 

Jara, Candelas, Puente & Torres, 2011 stated in a blended environment using a "learning 

by doing paradigm," students can complete hands-on activities in class and relate through online 

activities including assessments (p. 2451). As part of a blended environment, the connections 

between the classroom instruction with the manipulation of robotic pieces coincide with the 

online or virtual segment of the course. The educational value of using actual robots and then 

reinforced by the online activities maintain and delivers a deeper understanding of the classroom 

lessons and 21-st Century skillset (Jara, Candelas, Puente & Torres, 2011).  Enabling students to 
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move on to the next level in self/peer assessment along with the choice in learning activities 

interlock different pieces into one molded unified blended learning experience. 

In conclusion, the blended instructional design initiates excitement and engagement 

within a curriculum benefiting the learner and global community. The skills enacted by working 

with a physical robot contributes to the understanding and knowledge to complete the online 

materials creates a perfect learning environment to enhance critical thinking and problem-solving 

(Jara, Candelas, Puente & Torres, 2011). As Dunn, & Fox-Turnbull (2013) stated, "teaching 

students using an online course…can directly contribute to the development of these critical 

competencies” (p. 99). Engaging students to think and reflect are the cross-cutting opportunities 

derived through blended learning yielding practical experiences and activities, collaboration.	
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