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 “Curriculum tells us what to teach: Differentiation tell us how.”
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 From Observations …Come Questions.
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 Can We See the Question … ?

Page 5
                        

5
 Does the Question have a Problem?

Page 6
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 Does the Problem Challenge Our Beliefs?
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 Problems that Introduce Concepts
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 Application of Problems
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 Create Problem Situations• Provide motivation for concepts by
 establishing a need to know.
 • Provide opportunities to read, write, discuss, explore, and assess scientific ideas.
 • Provide opportunities to make conjectures, test, and build arguments about a conjecture’s validity.
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 The cross section of a house is shown below. Open stairways allow air to move from one floor to another. The ridge vent is an opening in the roof that allows air to move in or out of the attic.
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 During a windless summer day, the air inside this house is warmed by the Sun. In which cross section do the arrows show the most likely air movement when the windows are opened?
 Answer: 1
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 Question?Problem: It is still hot in the house with all of the
 windows open.
 Solution: I buy an electric fan.
 BUT WAIT …
 Question: How should I set up the fan to get the maximum benefit?
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 FAN?
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14
 Students Need to …
 • Generate open-ended researchable queries
 • Devise scientific procedures
 • Interpret and evaluate data
 • Go beyond formulaic writing responses.
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 Technically Speaking …
 “Project Based Learning is a systematic teaching method that engages students in learning essential knowledge and life-enhancing skills through an extended, student-influenced inquiry process structured around complex, authentic questions and carefully designed products and tasks.”
 Buck Institute
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 PBL Allows for Differentiation• Students can combine their strengths, choosing
 areas of the problem to concentrate on according to their preferences and abilities.
 • Students will decide how much information they want to work with, how complex their solutions will be, and how they will demonstrate their learning.
 • The teacher can also provide varying levels of guidance. Some students will need more assistance with defining the problem and planning their work.
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 Problem or Project-Based Learning?
 • PBL and problem based learning are similar, and the terms are sometimes used interchangeably.
 • Both are based on a method inquiry into an authentic problem or question.
 • Problem based learning is a term more commonly used in colleges and universities, while Project Based Learning is a term used in K -12 education in the United States.
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 Realistically …• Project–Based Learning is a type of
 problem solving that …
 • Presents students with:
 – Real-World problems
 • Ideally can be solved only by application of the knowledge and skills that have been set for them to learn.
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 “Ill-Structured Problems”• This type of problem/question resembles a
 real-life situation and generally reflect the types of learning and work people do in the everyday world outside the classroom.
 • Students do not have all the information they need to solve the problem.
 • The steps they need to take to solve the problem are unclear.
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 Identifying Ill-Structured Problems
 • Identify some complex issues or problem situations, such as:
 – City Planning
 – Environmental Preservation
 – Creating a Budget
 • Look for examples in books, television programs, and newspaper or magazine articles.
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 Greatest Challenge for …
 “ … teachers new to Project-Based Learning … is to stop worrying so much about covering the material.”
 Are you ready for a “leap of faith”?
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 Ultimately, …
 • PBL is “learning in depth”.
 • A well-designed project provokes students to encounter and struggle with the central concepts and principles of a discipline.
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 It All About Inquiry• Good projects are based on inquiry-based
 learning that is guided by the teacher.
 •  The question/problem addressed in PBL is central to the inquiry process and must come before deciding on project activities.
 • The natural outcome is a project that is driven by the question or problem statement.
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 PBL Skills Include …• Communication and Presentation skills
 • Organization and Time Management skills
 • Research and Inquiry skills
 • Self-assessment and Reflection skills
 • Group participation and Leadership skills.
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 PBL Allows Students to …
 • Exercise “Voice and Choice”.
 • Make decisions that affect project outcomes and the learning process in general.
 • Reflect upon their own ideas and opinions.
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 The Key to Differentiationin PBL is Using …
 • Instructional (IO’s) and Performance (PO’s) Objectives that use broader and deeper domain concepts.
 – Go beyond the naming of parts and stating their function, need to incorporate this knowledge into creating analogies and designing/modifying/improving technologies or systems.
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 Project Examples• 1.Protect an endangered animal species
 that is found in New York State.
 • 2. Produce a commercial to increase the recycling efforts of New York City residents.
 • 3. Map the rock composition of New York City, and create a “Geologic Walk”.
 • 4. Create a time line using your school building to represent the entire geologic history of the Earth.
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 Are the Tasks Manageable?

Page 29
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 Manageable Tasks
 • Break down a large task into smaller steps.
 • Prioritize the steps.
 • Ensure and measure success at each step.
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 Developing a Project Idea• Work backward from a topic.
 • Use your standards.
 • Find projects and ideas on the Web.
 • Map your community.
 • Match what people do in their daily work.
 • Tie projects to local and national events.
 • Focus on community service.
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 Start by …• Aligning possible problems with curriculum
 and standards.
 • Listing some of the materials and resources students may need.
 • Or by writing up a sample problem statement that is engaging for students and that puts the situation in an interesting context.

Page 32
                        

32
 Sample PBL Science Project Ideas
 • Build a research station at Pelham Bay Park to study the effect of invasive species on the marine estuary.
 • Protecting the Endangered Short-eared Owl in its New York Habitats.
 • Design a recycling program to help and support and encourage urban inhabitants.
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 Every Project Needs a Driving Question
 • Drive the project
 • Capture a project theme or a “big idea”
 • Point students toward mastering content and skills that enable them to answer the question.
 • Not be easily solved or answered
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 Characteristics of Driving Questions
 • Rich Science Concepts/Principles
 • Complex enough smaller questions
 • Interdisciplinary
 • Interesting, related to real-world problems and what scientists really do.
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 Project Map• A project map is similar to a lesson plan,
 but it reflects the extended nature of projects and the need to structure the project.
 • A map helps you identify the requisite skills that your students need to perform, develop the timeline for the project, and gather resources to support critical learning activities in the project.
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 Storyboard of Project
 • Draw a storyboard for the project which includes:
 • Activities
 • Resources
 • Timelines
 • Milestones
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 Heterogeneous Grouping
 • Most appropriate when students are working on:
 – Open-ended problem-solving tasks or
 – Science inquiry activities
 • Discussing concepts that are new to all students
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 Scaffolding• “Temporary supports that help a learner
 bridge the gap between what he or she can do and what he/she needs to do to succeed at a learning task.”
 • Examples, metaphors, and enrichment ideas
 • Personalized –tailored examples
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 3 Steps to Effective Assessment
 • Align the products or performances for the project with the outcomes.
 • Know what to assess - establish criteria to assess each product and performance.
 • Create rubrics for the project.
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 Self-Evaluation• Self-evaluation is also an essential aspect of
 PBL.
 • In collaboration with the teacher, students should develop the criteria for judging their own work.
 • They should also be responsible for finding and correcting their mistakes, as well as discovering methods to verify their work.
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 Self-Directed Learners
 • Also benefit from opportunities to:
 – Pose questions or problems to investigate.
 – Decide what activities will further their knowledge.
 – Choose products to demonstrate their learning.
 – Monitor their own progress toward their goals
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 Buck Institute for Education
 • http://www.bie.org/index.php
 – PBL-Online
 – http://www.pbl-online.org/
 http://www.bie.org/index.php
 http://www.pbl-online.org/
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 The Guide on the Side
 • Project/Inquiry-Based Learning Resources
 • http://www.iearn-canada.org/guideontheside.html
 • Articles, Books, PD, Project Directories, Free Stuff, Videos, Portfolios, Organizations, Research, Rubrics, etc.
 http://www.iearn-canada.org/guideontheside.html
 http://www.iearn-canada.org/guideontheside.html
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