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 One of the most rewarding occasions in an educational setting, for both learner and 

teacher (facilitator), is the “Aha!” moment. Often, these experiences are triggered by students 

working with technology. The use of technology in the learning environment has the ability to 

revolutionize antiquated methods of education creating transformational learning experiences. 

With the proliferation of trends and fads, both new and old, it can become increasingly difficult 

to discern what technology will be transformative in the classroom and what will fail.  

To improve the quality of education technology, the Swiss National Centre for 

Competence in Research (NCCR) (2017) states it should be accessible and inexpensive, broadly 

and easily adapted by teachers, and have the ability to scaffold instruction for students thus 

differentiating instruction for all learners (Dillenbourg, P., & Mondada, F. 2017). Much of 

current literature related to technology trends suggests that to engage, excite, and have students 

take ownership of their own learning there needs to be a “redesign of learning spaces” (Kelly, 

2015), use of adaptive learning technologies (Smith, 2015) (Horizon Report, 2017), and the 

availability of a natural user interfaces (NUI), such as haptic technology (Horizon Report, 2017). 

In the Cellulo Project, supported by the National Swiss Foundation through the NCCR 

(2017), not only does this project offer cutting edge, adaptive learning technology, it supports the 

trends mentioned earlier. The vision of learners engaging with these small swarm robots is a new 

paradigm in which the vision is that robots are the “pencils in the classroom’s of the future” 

(Dillenbourg, P., & Mondada, F. (2017). This is essentially “interaction of robots with 

augmented paper sheets” as explained in the research article Cellulo: Versatile Handheld Robots 

for Education (Özgür, et al. 2017).  The interaction between the robots and the students allows 

the learner to interact in a number of different ways as described by Özgür et al., (2017): 

“passive-autonomous robots; independent robots – multi-robot environment; and single robots 
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used as haptic devices” allow for a number of different ways for student to interact with this new 

technology, therefore increasing the potential for all learners to be engaged and excited.  Testing 

of two different kinds of prototype activities have been tested with a group of 230 eleven to 

fourteen year olds. Student engagement, ease of use, and “Aha!” moments were all observed in 

the testing. 

These small, novel, swarm robots are intended be a ubiquitous part of the classroom so 

that the “novelty” of having robots in the classroom is not the point. Instead, the learning can 

occur by using a specific area within the classroom for students to “interact” with the robots to 

better understand and visualize both simple and complex concepts.  

Cellulo Robots are adaptive since they have the ability respond in a number of different 

ways thereby engaging students in active learning. Teachers can program the robots to “allow the 

learner to experience phenomenon (tangibly) that are ‘complex and invisible’” (Özgür et al., 

2017). These natural user interfaces allow for learning to begin at the bottom of Bloom’s 

taxonomy (one of the activities has the student copying a pattern) and advance to engage 

students in higher order thinking skills.  For example, Cellulo Robots can demonstrate the 

movement of molecules in a solid, liquid, or gas as they react to a change in temperature thus 

allowing the learner to tangibly experience these “complex and invisible” phenomenon in a 

“natural and playful manner” (Özgür et al., 2017). 

        Implementation of new technology must be aligned with current Next Generation Science 

and National Technology standards. Involvement of the Head of Technology at the Summit 

School District throughout the process is imperative as well as compliance with all of the 

appropriate local, State, and Federal guidelines when considering implementation of new 
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technology. In addition, teacher needs as well as the district’s goals and vision for professional 

development, are important considerations during all steps of the process. 

        Assessment of effectiveness of any new educational practice is of critical importance. 

Determining success is involves both qualitative and quantitative assessment as well as 

observation of student engagement in the activities with the robot lessons. In order to determine 

what students know they should be “pre-assessed.” This pre-assessment consists of a paper and 

pencil, non-graded, formative assessment to determine existing knowledge of appropriate content 

based on the standards (quantitative). Students will also illustrate their understanding of the 

standard being taught. For example, illustrating an image in their science journal of the 

molecular movement and shape of a solid, liquid, and gas.   

After the activity has been introduced by the teacher and students are engaged in the 

activities, the teacher will make anecdotal observations about 1) how engaged students are in the 

learning, 2) engage students in conversation about the concepts they need to learn, and 3) 

observe for “Aha!” moments. As students grasp concepts a final formative assessment is given 

(like the pre-assessment) to determine growth and understanding of the concepts. 

        The transformational use of technology in the 21st century classroom is imperative to get 

students engaged and excited about learning in the school environment. The plethora of 

technology trends since their introduction into mainstream education have been many. Careful 

attention to why some of technologies did not succeed will provide important lessons for 

implementing new trends in technology.  

Finally, low cost, accessible technology in alignment with excellent teaching practices 

that allow for differentiation and scaffolding that teachers can easily incorporate into their 

already demanding curricula, are a must if the technology is to be transformative. Careful 
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consideration of these components, as well as keen awareness of why the past technology trends 

may have been a failure, will enhance the potential for successful use of new technologies as the 

continue to evolve through the student’s educational career. The Cellulo project has the very real 

potential to transform educational experiences in just that way. While Cellulo robots are in their 

infancy, their potential as a transformative technology for student learning is great. Providing 

students and their teachers with new ways to experience intangible concepts in redesigned 

classroom space with technology that is adaptive, ubiquitous and involves haptic interaction, will 

lead to a lot more “Aha!” moments.   
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