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Introduction

Technology has become an integral part of everyday life, and understanding its principles is essential in
today’s world. However, introducing complex topics like programming to young learners can be
challenging. By using accessible and interactive tools, such as the LEGO Spike Prime system, we can make
learning coding both engaging and fun for students.

This project introduces essential coding concepts through a hands-on workshop in which participants
build and program models. Through this playful approach, we hypothesize that students will learn
fundamental programming skills like loops, conditionals, and variables, gaining a solid foundation in
coding and robotics. We will study whether we reach our target by surveying participants’ knowledge in
these workshops.

Study Target

This study is geared toward students in grades 6 and above who have minimal programming experience.
This project aims to engage young students and spark their interest in technology at an early age. By
teaching essential programming concepts through the interactive and playful use of LEGO Spike, the
study aims to make learning coding both simple and enjoyable. The project also seeks to encourage
collaboration among the participants with a fun, hands-on activity where students can create and play a
game while gaining foundational coding knowledge.

Description of TAP program

The Technology Ambassadors Program (TAP) was created to spark an interest in information technology
within the community using fun and interactive technology workshops [1]. TAP aims to engage a broad
audience by developing projects that are simple enough to be understood by a wide range of
participants, including both those with prior knowledge of information technology and complete
beginners. This approach ensures that the program is accessible and appealing to people with varying
levels of experience.

Methods

The project utilizes the LEGO Spike set [3] along with the LEGO Spike Word Block coding platform [2]. The
LEGO Spike set includes various components such as motors and color sensors, which are essential for
building interactive and dynamic models. The motors allow for movement and mechanical functionality,
while the color sensors enable the detection of different colors, adding an element of responsiveness to
the project. The LEGO Spike Word Block coding platform provides an intuitive drag-and-drop block
coding interface, making it easy for beginners to learn and apply coding concepts without needing prior
programming experience.



Through this project, the aim is to teach essential coding concepts, including loops, variables, and
conditionals by constructing a catapult-like contraption that can be aimed to throw projectiles [4,5].
Participants will learn to create simple loops, such as "repeat" or "while" loops, to control motors and
automate repetitive tasks. Additionally, participants will grasp the concept of conditionals, like "if-else"
statements, using them to make decisions within their programs. This will involve programming the
machine to make choices based on sensor input or predefined conditions,
such as turning the catapult to aim it based on light sensor input. And
finally, participants will learn how to create and use variables to store and
modify data, including counters or sensor readings, throughout their
program.

These fundamental concepts are the building blocks of programming, and
by integrating them into a hands-on, interactive experience, the project
makes learning engaging and accessible to students. We will conduct pre-
and post-surveys to test the participants’ knowledge gained on these
topics in the workshop to test whether our method has been effective.

Figure 1. Catapult object being constructed with the LEGO Spike set.

Results

By the end of this LEGO Spike program lesson, participants will gain a foundational understanding of key
programming concepts, including loops, conditionals, and variables, through the block coding provided
by the LEGO Spike Prime system. The results of this study will be presented in detail in our accompanying
poster, highlighting the learning outcomes and participant engagement throughout the lesson.
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