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Abstract:

Integration of technology and engineering into a science classroom offers new opportunities for students to develop deeper understanding of science concepts presented in class. One of the ways to assist students in their learning process, to develop their scientific inquiry, and to engage them in active participation is to use high-tech engineering designs that model particular systems. Engineering models offer a way to demonstrate a relationship between the physical structure and the function of the system. The goal of this interdisciplinary instructional unit is to teach students the basics of the cardio-vascular system through the concepts of fluid mechanics.  The idea of this study is to explore the human circulatory system, while also involving the fluid mechanical concepts of pressure, volume, velocity, and elasticity. In this instructional unit students will explore the system through both computer simulation and hands on modeling activities using a LEGO construction kit and modifying it based upon instructional objectives.  The LEGO pneumatics model serves as an instructional tool for high school students in their study of the cardio-vascular system in an introductory biology course as well as for technology and engineering students in their study of fluid mechanics and the movement of fluids.  This model is used to explain different components of the system and the effect of blood flow through the heart and arteries. Students can analyze the system based on the real time sensor reading. Students can interpret the data by means of the graphical interface provided by ROBOLAB. Graphic interpretations demonstrate relationships between the various components of the system and help students to develop scientific thinking through analysis of physical phenomena.  The success of the lessons will be measured by looking at the experiences of students with the material and their interest in the field of engineering.  Pre and post written questionnaires and observations were used to determine how this module impacted students' engagement, motivation, and interest in the cardio-vascular system, engineering, and physics.  The following paper accounts and demonstrates the positive impact teaching science through an interdisciplinary approach involving the engineering design process has on students, motivation, engagement, and interest. 
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