PROJECT BASED LEARNING
Project Based Learning is an innovative model for teaching and learning.  It focuses on the central concepts and principles of a discipline, involves students in problem-solving investigations and other meaningful tasks, allows students to work autonomously to construct their own knowledge through inquiry, and culminates in a realistic hands-on project.  
Problem-based learning (PBL) is defined by Finkle and Torp (1955) as a curriculum development and instructional system that simultaneously develops both problem solving strategies and disciplinary knowledge bases and skills by placing students in the active role of problem solvers confronted with an ill-structured problem that mirrors real-world problems.  Specific tasks include:
· Determining whether a problem exists,

· Creating an exact statement of the problem,

· Identifying information needed to understand the problem,

· Identifying resources to be used to gather information,

· Generating possible solutions,

· Analyzing the solutions, and

· Presenting the solution, orally and/or in writing.

Inquiry is defined as seeking truth, information, or knowledge—seeking information by questioning.  We carry on the process of inquiry from the time we are born until we die.  This is true even though we don’t necessarily reflect upon the process.  Infants begin to make sense of the world by inquiring.  From birth, babies observe faces that come near.  They grasp objects, they put things in their mouths, and they turn toward voices.  The process of inquiring begins with gathering information and data through applying the human senses—seeing, hearing, touching, tasting, and smelling.  For additional information on inquiry-based learning, CTRL+click here.

The 5Es, a five-stage instructional model for inquiry-based learning, has been recommended by John Layman of the College Entrance Examination Board, New York, and the National Research Council, Washington, DC.  The stages are:  Engage, explore, explain, elaborate, and evaluate:

	Stage 1.  Engage
	Engage the students with activities that capture the students’ interest and enable them to make connections with what they know and can do.

	Stage 2.  Explore the Concept
	Have students participate in hands-on experiences to explore the concept further, defining the phenomena in their own words, discussing with other students their experiences and understandings.

	Stage 3.  Explain the Concept and Define the Terms
	Introduce terms and scientific explanations to students, using them to describe what the students have experienced.  Have students analyze and interpret data, synthesize their ideas, build models, and clarify the concepts.

	Stage 4.  Elaborate on the Subject
	Give students opportunities to apply the concept in new situations or introduce students to related ideas to explore to gain a deeper understanding of the concept.  Interaction between students is essential.

	Stage 5.  Evaluate Students’ Understanding of the Concept
	Have students review and assess what they have learned and how they have learned it, communicating and justifying their explanations.


As an example, the supplementary materials presented here follow the 5Es model:

	Stage 1.  Engage
	Start Your Journey provides compelling questions that the students will answer by completing the student activities. A connection to what they know is made by asking, “Have you ever wondered why releasing air from a balloon propels the balloon forward?”

	Stage 2.  Explore the Concept
	Students are led through a hands-on controlled propulsion experiment with a balloon to help them understand the relationship of the volume of fuel to the distance the balloon travels.

	Stage 3.  Explain the Concept and Define the Terms
	Rocket Research 101, 102, and 103 explain thrust, acceleration (speed), stability, and drag.  Frequent, short, online quizzes assess students’ readiness to move forward.

	Stage 4.  Elaborate on the Subject
	The lessons give many opportunities for experimenting with the concepts via interactive animations and the 3D immersive simulation.

	Stage 5.  Evaluate Students’ Understanding of the Concept
	Students will complete a post-assessment to compare with the results of the pre-assessment.  They will be evaluated via a comparison of their computer-created designs with the bottle rocket's actual performance.


