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Abstract

This paper explores the integration of Makeblock and CyberPi platforms with Keyestudio
sensors to develop educational applications that enhance learning experiences through data
collection and visualization. The project aims to provide students with real-time data use cases,
using sensors to measure environmental factors such as temperature, humidity, and motion. By
leveraging physical computing devices, this approach seeks to make abstract concepts more
tangible, fostering deeper engagement and understanding in STEM education.

1. Introduction

The integration of physical computing devices in education has shown significant promise in
enhancing learning outcomes. However, there remains a need for further exploration into how
these devices, particularly those equipped with sensors, can be effectively utilized in educational
settings. This project addresses this gap by developing applications that demonstrate real-time
data collection and visualization, leveraging the Makeblock and CyberPi platforms in conjunction
with Keyestudio sensors.

2. Problem Statement

Educational software that leverages physical computing devices and sensors needs more
exploration. Current educational tools often fail to fully integrate the potential of real-time data
collection and physical interaction, limiting students' ability to connect theoretical knowledge with
practical applications. This project seeks to bridge that gap by creating a framework where
students can interact with and visualize data collected from their environment.

3. Approach
This project involves the following key components:
3.1 Integration of Makeblock and CyberPi with Keyestudio Sensors

Makeblock and CyberPi provide a flexible platform for integrating various sensors and actuators.
By connecting these platforms with Keyestudio sensors, we aim to develop applications that
allow students to interact with real-world data. The sensors used in this project include:

e Temperature Sensor: Measures ambient temperature, allowing students to observe
changes in their environment.

e Humidity Sensor: Tracks moisture levels, demonstrating the relationship between
temperature and humidity.

e Motion Sensor: Detects movement, providing insights into dynamic changes in the
environment.



3.2 Emphasis on Data Collection and Visualization

Data collected by the sensors is processed and visualized in real-time using various plotting
techniques. This approach helps students to see the immediate effects of changes in their
environment, making abstract concepts more concrete. Visualization methods include:

Line Plots: Displaying time-series data to show trends and patterns.

Bar Graphs: Comparing discrete data points collected over time.

Distribution Plots: Understanding the spread and variance of data collected from
Sensors.

3.3 Creation of Real-Time Data Applications

The core of this project is the development of applications that showcase real-time data
collection and visualization. These applications are designed to be user-friendly and
educational, with a focus on interactive learning. Students can observe real-time data from
sensors, manipulate variables, and see the immediate impact on the data being displayed.
Examples include:

e Temperature and Humidity Monitor: An application that allows students to track
environmental changes in real-time, observing how temperature and humidity interact.

e Motion Detector Visualization: A tool that visualizes motion data, helping students
understand how sensors detect and represent movement.

4. Implementation
The implementation of this project involved several key steps:
4.1 Setting Up the Hardware

Makeblock and CyberPi platforms were connected to Keyestudio sensors using standard wiring
procedures. The sensors were calibrated to ensure accurate data collection, and the platforms
were configured to communicate with the sensors seamlessly.

4.2 Developing the Software

Using the mBlock platform, custom scripts were developed to read data from the sensors and
process it in real-time. These scripts included functions for data collection, processing, and
visualization. The software was designed to run in live mode, allowing for continuous data
streaming and updating visualizations as new data is collected.

4.3 Testing and Refinement

The applications were tested in various environments to ensure reliability and accuracy.
Feedback from initial testing sessions was used to refine the software, improving the user
interface and adding additional features to enhance the educational experience.



5. Results and Discussion

The developed applications demonstrated the potential of integrating physical computing
devices with educational software. Students were able to engage with real-time data, making
connections between the data and their physical environment. The visualization tools helped in
simplifying complex concepts, making them more accessible and understandable.

6. Conclusion

This project highlights the importance of integrating physical computing devices and sensors in
educational software. By leveraging platforms like Makeblock and CyberPi, educators can
create interactive and engaging learning experiences that bring abstract concepts to life. The
real-time data applications developed in this project serve as a proof of concept for how such
integrations can be used to enhance STEM education.

7. Future Work

Future work will focus on expanding the range of sensors and developing more complex
applications that cover a broader range of educational topics. Additionally, exploring the
potential of cloud-based data storage and remote access to these applications could further
enhance the learning experience.
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