Perfecting with Practice: Project-Based Teaching-

  It’s a Wild Ride >  A Roller Coaster Design Project
http://www.edutopia.org/project-based-teaching-takes-practice?page=4
http://www.intel.com/about/corporateresponsibility/education/k12/projects.htm
Look inside an interdisciplinary project on roller coaster design that engages students in math, science, social studies, and language arts.   http://educate.intel.com/en/WildRide/
Project-based learning is a compelling instructional approach for engaging students in authentic tasks that connect knowledge and skills across disciplines.  It’s a Wild Ride is a detailed case study designed for teachers wanting an inside look at the development and implementation of an interdisciplinary project enriched by technology. Students move from learning content-specific knowledge and skills to applying what they learn in a group design task. Ultimately, student teams must convince a theme park to accept their design through persuasive presentations. 

Detailed descriptions, teacher materials, student work samples, and teacher reflections present this effective team-taught project from start to finish and behind the scenes.  For teachers interested in adapting materials for their own use, most everything developed before, during, and after the project can be found on the Web site. 

Explore each of the four sections of the case study to follow the team of teachers and their students through the project, see work in progress, study the results, and learn the behind the scenes planning.

Learning That Works › 
The It’s a Wild Ride project engages 8th grade students in the design of roller coasters in their science, mathematics, social studies, and language arts classrooms.  This section outlines the lessons and activities that occur in each classroom as the five-week project unfolds  http://educate.intel.com/en/WildRide/Learning/
Working Together › 
A well-coordinated project is about organizing schedules and attending to how learning is sequenced and scaffolded.  Once a project is underway, students and teachers alike need methods and tools to monitor progress and stay on track.  This section presents a detailed day-by-day calendar, tools for monitoring and managing project work, and results of student work.

Assessment › 
This section tracks assessment that is ongoing and embedded in the project.  The teaching team plans the project around specific standards to address and master in each classroom.  Students know the criteria for quality work and participate in assessing their efforts.

Supporting Success › 
This section outlines cultural and structural factors in place at the school that support successful projects.  Learn about the evolution and challenges of building this team of 8th grade teachers.  These teachers rely on school leaders that go to bat for effective instructional practices, like teaming and extended block schedules.

Site Recommendations ›
Review the technical specifications that optimize use of It's a Wild Ride.

Intel® Teach Elements: Assessment in 21st Century Classrooms 

Take an in-depth look at assessment that meets the needs of 21st century teaching and learning. Learn to plan, develop, and manage student-centered assessment.

Take an Intel Teach Elements Course >

It’s a Wild Ride At-a-Glance

Phase One: Accessing Prior Knowledge

A Request for Proposals to save the local theme park is presented during a team assembly that gets a team of 160 eighth-grade students and their six teachers ready to roll on a high-interest roller coaster design project. Everyone is on board!

Request for Proposals 
The owners of Walt Disney World Theme Parks are seeking proposals for a new roller coaster ride. This coaster must thrill riders young and old with unique design features that incorporate the best in safety and engineering while providing an unforgettable experience. 

It's no secret that the Walt Disney World is in desperate need of a new high-interest ride. Since the accident, attendance has dropped dramatically. Our goal is to attract roller coaster fans from near and far and restore their faith in our rides. The future of our local theme park rides on your ingenuity. 

We will accept proposals in five weeks. Complete proposal criteria available upon request — serious inquiries only. 

The Management, Walt Disney World Theme Parks 

Five phases of It’s a Wild Ride

Phase 1: Accessing prior knowledge about roller coasters. The unit begins with a short team assembly in the school auditorium to inform students about the project and get them excited about what’s ahead. Following the assembly, students begin project-related work in each subject area class that draws upon what they already know or have experienced related to roller coasters.


Phase 2: Investigating to build foundation knowledge about roller coasters. Students develop research skills in social studies, learn about technical reading and writing in language arts, and conduct experiments in math and science that build understanding about force and the laws of motion.


Phase 3: Expanding knowledge of roller coaster design from investigations. Students engage in mini architect (math), engineer (science), public relations (language arts), and researcher (social studies) tasks that prepare them for the group design challenge in Phase Five.
Phase 4: Applying knowledge to the design and construction of a roller coaster model using their mini architect and engineer experience. Students experience and connect their new understanding about roller coaster design during a field trip to a local amusement park.


Phase 5: Contributing knowledge to a group roller coaster design. Student teams prepare a roller coaster design proposal to save the Canyon Amusement Park from bankruptcy. Regular schedules and classes are abandoned as students take on one of four jobs on the design team: engineering, architecture, research, or public relations. 
	Project Phase
	Science
	Math
	Language Arts
	Social Studies

	1. 

Accessing Prior Knowledge
Team Assembly
	Roller coaster videos, discussion
	Roller coaster statistics, graph matching
	Sensory writing with video clips
	Internet scavenger hunt for roller coaster sites

	2. Investigating to Build Foundation Knowledge
	Newton’s Law experiments
	Formulas, slope, linear equations
	Technical reading, descriptive writing
	3D history time-line of recreation and leisure in America

	3. Expanding Knowledge


	Mini-engineer experience

Roller coaster experiments
	Mini-architect experience 

Probeware labs
	Mini-public relations manager experience

Business letter and career jigsaw
	Mini-researcher experience

Roller coaster database

	4. Applying Knowledge

Amusement Park Field Trip
	At-home roller coaster project
	At-home roller coaster project
	Continue with Phase Three
	Continue with Phase Three

	5. Contributing Knowledge


Group design task


	Engineer formulas, safety report, car design
	Architect blue print and artistic rendition 
	Public relations multimedia presentation, Group planning time
	Magazine cover and stories, thesis statement for presentations


Phase One - Project Framing Questions
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	Several questions provide focus on important learning for the project and are used in discussions and reflections.
General Question
Project-Focused Question
How does design contribute to creating things in our world?
Can you design a roller coaster that that is exciting and safe?
What is the value of research in a design project?
How does research influence your roller coaster design?
When and how are mathematical formulas used to add value to a design project? 
How do math calculations help to evaluate your roller coaster design?
How do you contribute to a group process in a meaningful way and create synergy? 
How do job roles impact your ability to get the roller coaster design project finished?
What information helps to persuade others?
Can you convince a committee that your roller coaster design is the one to save the theme park?
What is the value of creating a “Theme”?

What information would you need to develop a “ Theme “ around your attraction-ride?

What is the value of creating a “Storyline”?

What information would you need to develop a “ Storyline “ around your attraction-ride?

How do patents protect the designer?

How many “Disney PATENTS” can you find that relate to theme park rides?

Why do some companies have different theme parks in different locations around the US and in other countries?

Where would be the best “Theme Park” location be ( IE. US-another country?-Which “Theme Park” ?

Why do some “THEME” parks have different areas in the park?

What area of a “DISNEY” theme park would work best for your attraction?




Learning That Works

Phase Two: Investigating to Build Foundation Knowledge

In Phase 2, project work establishes and reinforces underlying concepts and skills to meet content area requirements.

During an extended project, each subject area class addresses core content goals and standards in the context of roller coaster design. Students are presented with investigations and activities that establish underlying concepts and skills and meet content area standards. Students conduct experiments about force and the laws of motion in math and science, develop technical reading and writing in language arts, and build research skills in social studies.

· Phase 2 Science: Investigating Laws of Motion >
Students set-up and complete several short exploratory investigations in small groups over two periods: four on inertia; two on force, mass, and acceleration; and three on action and reaction.

· Phase 2 Math: Linear Equations > 
Students investigate linear equations and slope in lab activities from a published mathematics curriculum. They create a booklet of force and motion formulas to use in calculations of their roller coaster study.

· Phase 2 Language Arts: Technical Reading and Descriptive Writing > 
Students use the SQ3R method to develop comprehension skill with technical reading on roller coaster-related topics.  They complete worksheets on significant ideas from the articles and portray them in an illustrated mini-poster. In preparation for writing a descriptive personal narrative, they practice identifying descriptive passages and writing about a location using all five senses.

· Phase 2 Social Studies: Researching Recreation and Leisure > 
Students develop Internet research skills and build a database of useful roller coaster Web sites that they use through the unit.  They build a timeline of roller coaster events and developments and analyze the impact of historical events on leisure and recreation.

Learning That Works

Phase Three: Expanding Knowledge

The project moves ahead with mini-experiences in each of four job roles on a roller coaster design team. 


Students use their knowledge as they engage in mini architect (math), engineer (science), public relations (language arts), and researcher (social studies) tasks that prepare them for the culminating project in Phase Five.  This allows all students to experience all job roles and learn the valuable information embedded in each.

· Phase 3 Science: Mini-Engineer Experience > 
Students test design ideas using online simulations and then create maquettes, or 3-D models of a roller coaster design.
· Phase 3 Math: Mini-Architect Experience > 
Students build and test roller coaster track designs, using photogates to investigate and compare acceleration. They draw continuous side and top views of their maquette, and complete several calculations on their designs.

· Phase 3 Language Arts: Mini-Public Relations Experience > 
Students learn about persuasive techniques used in advertising and write a persuasive business letter.

· Phase 3 Social Studies: Mini-Researcher Experience > 
Research finds a focus in thesis statements. Students work in small groups to develop a thesis and several questions to guide research.

Learning That Works

Phase Four: Applying Knowledge
A roller coaster construction project takes place outside of class time.

It's time to take all this new knowledge and pent-up excitement about loops, batwings, and camelbacks and make something! While the language arts and social studies teachers continue with Phase Three activities, the math and science teachers team up during Phase Four to facilitate a roller coaster construction project.  The students receive a home project assignment: use inexpensive materials and build a coaster that has at least four coaster design elements and meets other performance criteria.

It's time to take all this new knowledge and pent-up excitement about loops, batwings, and camelbacks and make something! While the language arts and social studies teachers continue with Phase Three activities, the math and science teachers team up during Phase Four to facilitate a roller coaster construction project.  The students receive a home project assignment: use inexpensive materials and build a coaster that has at least four coaster design elements and meets other performance criteria.

· Home Roller Coaster Design Criteria > 

· Home Roller Coaster Rubric and Assessment > 

· Home Roller Coaster Project Improvements >

The At-Home Roller Coaster project is assigned in the science classroom. Students use the maquette from their mini-engineering experience to build the first four elements of their roller coaster model to scale. Students make adjustments in the design as needed, documenting changes in their project journal.  This allows students to see that design changes are needed to produce working models. Students have two weeks to complete the task.

· Student Sample: Kristina's Home Roller Coaster Journal >

Students assess whether they meet design criteria.  When students bring in their project to class, the coasters are assessed in either their math or science classes.  The two teachers conduct the same assessment during this time.  This makes the grading process more efficient and demonstrates to students the natural integration between math and science.

· Roller Coaster Photo Gallery >
Learning That Works

Phase Five: Contributing Knowledge

By the final phase, students are well-prepared to work in teams designing the ultimate roller coaster ride and presenting a persuasive proposal to the Canyon Amusement Park. 

After reviewing the tasks and responsibilities for each of four roles, students discuss and decide who is best suited to be the architect, the engineer, the researcher, and the public relations director. They receive a guide that describes the various roles and responsibilities of each role.

· Roller Coaster Design Team Tasks >

Learning That Works

Celebrating Success
The final event is a field trip that is directly connected to It's a Wild Ride. Students and teachers travel to Lagoon Amusement Park in Utah and they authentically test what they know about rides first-hand. The field trip information went home to parents at the first of the project.

· Field Trip Parent Newsletter >

During the field trip, students have an assignment to complete three tasks.  This includes writing a letter to the school board on the bus ride home. Students who do not attend the field trip complete alternative assignments at school.

· Field Trip Student Tasks > 

· Alternative Field Trip Assignment >

The following is a student sample of a letter to the school board, written by one of the special education students on the team.

· Student Sample: Letter to the School Board >

Working Together

http://educate.intel.com/en/WildRide/Working/
Assessment

http://educate.intel.com/en/WildRide/Assessment/
Supporting Success

http://educate.intel.com/en/WildRide/Supporting/
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