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LEGO Robotics and Improvements in Students’ Academic Performance
LEGO Robotics is a powerful educational tool for improving students’ academic outcomes across
a wide range of subjects. Robot Academy’s hands-on activities enable students to feel a sense of
profound accomplishment within the context of STEM problem-solving at an early age, thus bolstering
students’ confidence and improving their academic performance not just in STEM-related subjects but
also more generally. We’ve graduated thousands of students from our programs, and we hear more-orless the same story from countless parents and teachers: “my student was struggling, they loved
working with the LEGO robots, and now they’re happier and more confident at school.”
Why is LEGO robotics such an important tool for improving students’ academic performance? A
review of the relevant academic literature explains the success we’ve had with our programs and
provides a framework for how schools should proceed in implementing LEGO robotics in the classroom.
A recent brief published by the Community for Advancing Discovery Research in Education and
funded by the National Science Foundation (Sarama et al., 2018) laid out a science-informed rational for
investing in STEM education specifically for PreK through Grade 3, stating that it promotes “curiosity,
critical thinking, communication, collaboration, persistence, problem-solving, and positive attitudes
toward science and mathematics…” and that “…these improvements carry over into subsequent grades,
and in mathematics, they can predict later achievement.”
These claims are supported by a growing body of evidence in the literature surrounding STEM
education. Kurt, M., & Benzer, S. (2020), for example, found that groups of 6th graders who participated
in hands-on STEM learning scored higher on academic achievement tests than students who
participated in conventional learning programs instead. Çayci & Örnek (2019) found a similar result
among 4th grade students who were exposed to a STEM-based learning program involving electronic
circuits. The students who participated in the STEM activities scored significantly higher on a test of
generalized academic success than the students who did not.
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Why does participation in hands-on STEM activities bolster academic performance, even in
seemingly unrelated subjects? Our belief, which is supported not only by an extensive body of research
but also by our 15 years of experience working with students and observing their profound growth as
individuals as a result of participating in our programs, is that the key variable is students’ confidence.
Students who acquire and sustain a sense of confidence early in life are more likely to take on new
challenges and to apply themselves diligently across a variety of subjects. Stankov et al. (2012) support
this theory by demonstrating that confidence was a better predictor of students’ eventual achievement
in mathematics as well as in English than were several other commonly studied metrics, including selfefficacy, self-concept, and anxiety.
At Robot Academy, we’ve learned to optimize for this critical variable of students’ confidence by
creating learning experiences that allow students to experience a sense of success and mastery. Our
activities provide students with quick victories at the outset as well as harder-earned victories for
students who apply themselves diligently. This allows us to ensure the success of each student in a
diverse population. The use of LEGO robotics is crucial to this formula, because LEGO is familiar to most
students and is associated with fun and creativity (Moreau & Engeset, 2016).
LEGO Robotics in particular as a system for creating hands-on STEM experiences for students
has been clearly shown to promote positive outcomes across a variety of populations and for a variety
of age groups (Rockland et al., 2010). Researchers describe the positive learning outcomes achieved
using LEGO robotics to demonstrate concepts within mathematics (Martínez Ortiz, 2015), the life
sciences (Whittier & Robinson, 2007), and of course engineering (Kaloti-Hallak et al., 2019).
However, it should be noted that the presence of LEGO robotics in the classroom does not
automatically guarantee favorable outcomes. Castledine & Chalmers (2011) studied a group of 6th grade
students who used LEGO robotics in the classroom and found that “while LEGO robotics can be
considered useful problem solving tools in the classroom, careful teacher scaffolding needs to be
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implemented in regards to correlating LEGO with authentic problem solving.” This is consistent with our
opinion that LEGO robotics should be introduced to students within the context of a robust, evidencebased curriculum rather than in a haphazard manner. Robot Academy’s LEGO robotics curriculum
provides teachers with a series of hands-on activities, each of which is clearly linked to a real-world
application as well as to an authentic engineering design process.
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