


Project Lead The Way is the nation’s
leading provider of science, technology,
engineering, and math (STEM) curriculum
for middle and high school students.
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Presentation Notes
Project Lead The Way (PLTW) is the nation’s leading provider of in-school STEM curriculum for middle and high school students. PLTW’s world-class, activity-, project-, and problem-based curriculum and high-quality teacher professional development model, combined with an engaged network of educators and corporate partners, helps students develop the skills needed to succeed in our global economy.


Our mission is to prepare
students for the global economy.
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Presentation Notes
Our mission is simple: prepare students for the global economy. 


Why PLTW? Why now?

The United States ranks |17t in science

achievement; 25™ in math ability out of 65
countries. !

By 2018...

— STEM jobs will grow by |7 percent?
— |.2 million STEM jobs will go unfilled?
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TODAY’S STEM REALITIES 
 
The U.S. became a global leader through the ingenuity of our scientists, engineers, and creative minds. At the heart of these advancements are science, technology, engineering, and math (STEM) subjects. However, it’s no secret that the U.S. now lags its global peers.
 
American students score poorly in the STEM subjects in comparison with students in other top industrial countries, and the gap is growing . For example:
The 2011 rankings from the Organization of Economic Cooperation and Development (OECD) showed American students scored 17th in science achievement and 25th in math ability out of 65 countries.
 
Another struggle continues to be the underrepresentation of women and minorities entering STEM-focused studies and careers. 
Women constitute 48 percent of the U.S. workforce but hold just 24 percent of the U.S. jobs in STEM (National Math and Science Initiative, or NMSI).
One in 10 STEM professionals is a minority woman (Infographic: OnlineUniversities.com, 2012).
Hispanics and African Americans have, over the past decade, been underrepresented in U.S. STEM jobs in large part because of a lack of equality in educational opportunity, according to a 2011 report released by the Commerce Department’s Economics and Statistics Administration.
 
The United States Department of Commerce estimates that the number of STEM jobs will grow 17 percent by 2018 versus 9.8 percent for all other fields. By 2018, the United States will have more than 1.2 million unfilled STEM jobs.
60 percent of the new jobs that will open this century will require skills possessed by only 20 percent of the current workforce (NMSI).
 
The good news is that the interest in addressing the U.S. STEM crisis has become a priority to the nation’s leaders in the past several years, and the issue continues to gain prominence.

1 2011 Organization of Economic Cooperation and Development rankings
2  According to the U.S. Department of Commerce
3. Reported during the 2013 U.S. News STEM Summit



How do we prepare students to have
the right skills and the right interests
to fill those |.2 million jobs and close
the United States’ skills gap!?
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We are optimistic about solving the U.S. STEM challenge. As a country, we’re focused and resilient, but there must be a clear path; we just can’t leave this to chance. It must be an intentional and collaborative effort. 







Engage their minds and
their interest early...




...through rigorous, relevant learning.
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To compete globally, the future U.S. workforce will require stronger skills in the STEM disciplines. It’s not about turning more students into engineers – it’s about building tomorrow’s problem solvers, critical thinkers, and innovators. This is where PLTW excels.


It's what Project Lead The Way does on a
regular basis.

We engage students’ minds while inspiring
their interest in STEM subjects through

hands-on learning and real-world problem
solving.

Here’s how.



Presenter
Presentation Notes
When students understand how their education is relevant to their lives and future careers, they get excited.  It’s what Project Lead The Way does on a regular basis. We engage students’ minds while inspiring their interest in STEM subjects through hands-on learning and real-world problem solving. That’s why our students are successful. 


Preparing Students For the Global Economy

High-Quality

World-Class
Curriculum

Engaged

Professional Nt rT L

Development
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PLTW’s world-class, activity-, project-, and problem-based curriculum and high-quality teacher professional development model, combined with an engaged network of educators and corporate partners, helps students develop the skills needed to succeed in our global economy.



World-Class Curriculum

Our curriculum is
designed and consistently
reviewed and improved
by:

 PLTWV teachers

e University educators

* Industry experts

e School administrators




World-Class Curriculum

e All PLTW curriculum is
activities-, project-,
problem-based.

 PLTW curriculum aligns
with Common Core
State Standards and
Next Generation
Science Standards.




Teacher serves as facilitator, student is
director of learning...

... and the
classroom
becomes a
collaboration
space
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The BMS curriculum is an interaction between teachers, students, and knowledge – it’s a process, not a product


In a Project Lead The Way Biomedical Sciences classroom, curriculum is not a physical thing. Curriculum is the interaction of teachers, students and knowledge: a process. Curriculum is actually what happens in the classroom. In this process the teacher takes on the role of facilitator, more of a coach-like figure rather than a disseminator of knowledge. That allows the student to thrive as the director of learning in a Project Lead The Way Classroom Biomedical Sciences Classroom. Project Lead The Way’s intentional design is a paradigm shift from teacher playing the role of direct instructor to facilitator. We find that students are self-driven and motivated and develop essential skills in a social constructivist learning environment. Biomedical Sciences projects focus on collaboration and teamwork. Students take ownership of their work. For example in a PLTW BMS course, students investigate the role of heart disease in Anna’s death. They work with teams to design and conduct experiments demonstrating the effects of stress, exercise or position of the body on heart rate and blood pressure. At the end of the course, teams work to evaluate all of the case evidence they have collected the entire year to determine Anna’s final cause of death. 

Now that I have given you a look inside a Project Lead The Way Biomedical Sciences classroom, let’s take a look into each course offered in the program. 
 



PLTW’s curriculum creates a classroom
experience unlike any other.

Where students learn
content in context
through:

Case-based scenarios
Hands-on learning

Activities, projects, and
problems

Real world application

Open-ended problems

pA



Project-based learning gives students:

22

Hands-on, rigorous,
relevant, real-world
experiences

The chance to use
scientific sensors, Vex &

ROBOTC, industry
software (Revit, Inventor)

Opportunities to be
creative and solve
problems

The realization that there
isn’t just one right answer
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Hands On: 
Students work with industry software, not dummied down student versions.

- Regionally (Oregon): Aligns well with “Proficiency Based Teaching and Learning” (OR) or “competency” (NH) based-learning is similar and complimentary to Activity, Project Based (APB) and connects to flipped classroom, less sage on the stage and more guide on the side.

Engagement: 
- Attractive to almost all (may be related to hands-on), each day in class can be fun
Middle school are very still willing to try to experience new ideas and be problem solvers

Relevant: 
Real world examples
Latest technology
Skills kids need (working together, presentation, speaking, reading, writing, math and more)
Explore STEM careers (Dr. Robert Tai research on 7-8th impact on future engineers and scientists)

More Success for More Students:
- Even those who haven’t been successful in traditional classrooms, to see they are “smart” and understand the benefit of taking advanced math and science classes


World Class-Curriculum

Elementary \
. College,

School Gateway To Pathway To _career,

Progltarrf Technology - Engineeri.ng & " and

Launching in Biomedical beyond
2014 Sciences

- PLTW



PLTWV in lllinois

190 schools:
/ | HS Students
10,274
e 34 new MS in ), MS Students:
2012-13 fenlls
+ 43 new programs
for 2013-14

+ 3 elementary

school pilot sites
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PLTW in the Chicago area

e Within 10 miles of MMS: 23 MS & 15 HS

e Within 20 miles, 48 MS & 42 HS
0 CCSD 59 o CUSD 200
O River Trails o U-46
0 Mt. Prospect O Fenton
O Schaumburg CCSD 54
0 Township HSD 214

e Lake Park High School (2014-15)
* Tech Center of DuPage
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PLTW elementary

Students decide as early as second and third
grade whether they like, and think they are good
at, math and science.

We need to reach them first.
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PLTW elementary

Topic-based modules
engage students in design
problems, collaboration,
analysis, problem solving,
and computational
thinking.
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Can see connections between many of these modules and the courses in GTT, BMS, PTE.  Makes for a coherent solution and pathway.

WORKING TITLES AND DESCRIPTIONS FOR THE PILOT:

Structure and Function (Aligned to kindergarten grade standards)
Description: Students will discover the design process and how engineers influence their lives. The students will use the design process to sketch, build, test, and reflect on a new paintbrush design. Then, in small groups, the students will design, build, and test a structure out of available materials to withstand a force.
Pushes and Pulls (Aligned to kindergarten grade standards)
Description: Students will investigate forces by exploring the effects of different pushes and pulls on the motion of an object, including forces of differing strengths and directions. Building on this experience, the students will analyze an unsuccessful design solution intended to knock down pins with a bowling ball.  The students will then refine the design to successfully meet the stated design challenge and reflect on the effect of modifying the strength or direction of a force.
Waves: Light and Sound (Aligned to 1st grade standards)
Description: Students will investigate light and sound waves, including vibration from sound waves and the effect of different materials on the path of a beam of light. The students will use the design process to sketch, build, test, and reflect on a device that uses light or sound to communicate over a distance.
Observing the Earth, Sun, Moon, and Stars (Aligned to 1st grade standards)
Description: Students will describe patterns in data recorded after observing the sun, moon, and stars. Students will build upon their knowledge of light waves from the previous module to design, build, test, and reflect on a device that enhances observation of the Earth, moon, sun, or stars.
Matter and Materials Science (Aligned to 2nd grade standards)
Description: Students will investigate and classify different kinds of materials by their observable properties. After analyzing data from materials testing, the students will determine the best material to solve a design problem.
Engineering Design: Dispersing Seeds (Aligned to 2nd grade standards)
Description: Students will research the variety of ways animals disperse seeds and pollinate plants. From this data the students will design, build, and test a device that mimics one of the ways animals either disperse seeds or pollinate plants. Students will reflect on the efficiency of their design and how it was informed by nature.�
Motion and Stability: Science of Flight (Aligned to 3rd grade standards)
Description: Students will be introduced to how aircraft vehicles fly while investigating the effects of balanced and unbalanced forces on the motion of an object. Students will come to understand how engineers work and in particular will be introduced to aspects of the aerospace engineering field. Students will also learn sketching techniques, discover computer-aided design, and use basic descriptive geometry as a component of design, measurement, and modeling their solutions. Using an engineering notebook and other forms of documentation, students will create models and document their work to solve problems.
Motion and Stability: Forces and Interactions (Aligned to 3rd grade standards)
Description: Students will explore simple machines including wheel and axles, levers, inclined plane, and more as they continue investigating the effects of balanced and unbalanced forces on the motion of an object. Additionally, magnetic and electric interactions between two objects not in contact with each other will be explored through a series of hands-on projects. Finally, the students will apply their knowledge of mechanisms and magnetic interactions as part of a solution to a design problem.
Energy: Collisions (Aligned to 4th grade standards)
Description: Students will explore mechanisms such as gears, simple machines, and pulleys. As the students apply this knowledge to mechanical design, they will construct an explanation relating the speed and energy of an object. As a culminating project, students will investigate the transfer of energy resulting from the collision of two objects.
Energy: Conversion (Aligned to 4th grade standards)
Description: Utilizing mobile robotics and building on their prior experience in the Collisions module, students will design, model, test, and refine a device that converts electrical energy to mechanical energy. The students will explore engineering careers involved in energy conversion and mechanical design.
Robotics: The Power of Automation (Aligned to 5th grade standards)
Description: Students will explore ways that robots are used in today's world and the impact of their use on society and the environment. Students will learn about a variety of components as they build and test mobile robots that may be controlled remotely.
Robotics: Challenge (Aligned to 5th grade standards)
Description: Students will review mechanisms and explore mechanical design and computer programming. They will apply their knowledge of mechanisms, robotics, and programming to compete in a design challenge by designing, building, testing, and refining a mobile robot that meets a set of design constraints.



Pathway To Engineering

Collaborative, rigorous,
and relevant, PTE
students solve open-
ended problems; learn
and apply the
engineering design
process; and develop
teamwork,
communication, and
critical thinking skills.
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Pathway To Engineering 
Whether a student is curious to understand more about engineering, has decided to pursue it as a career, or simply wants to learn to think critically, work collaboratively, and explore how math and science work in his or her everyday life, PLTW’s Pathway To Engineering (PTE) Program provides a track for success. Students engage in open-ended problem solving, learn and apply the engineering design process, and develop vital 21st century skills such as teamwork, communication, and critical thinking. While investigating topics such as aerodynamics and astronautics, biological engineering and sustainability, and digital electronics and circuit design, students use the same industry-leading technology and software used by the world’s top companies. In the capstone course, students have the opportunity to identify a problem they are passionate about solving and develop a solution using the engineering design process. The exciting and challenging fields of engineering come alive in the PTE program, which is designed to prepare students for careers or post-secondary study of STEM fields.

Schools must offer a minimum of three courses by the end of the third year of implementation. The courses that must be offered include Introduction to Engineering Design, Principles Of Engineering, and any specialization course or the capstone course.



PTE Course Structure

Specialization

Aerospace

Foundation Engineering Capstone

: Biotechnical . : :
e |ntroduction to Engineering Design

Engineering Engineering & Development

Design Civil Engineering &
Architecture

e Principles of

Engineering ICC?cmpu:e;
ntegrate

Manufacturing

Digital Electronics

PROJECT LEAD THE WAY
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Gateway To Technology

Challenging, inspiring, and
flexible, GTT engages
students’ natural curiosity
and imagination through
creative problem solving.
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Gateway To Technology�Through topics like robotics, flight and space, and DNA and crime scene analysis, students will find their natural curiosity and imagination engaged in creative problem solving. PLTW’s Gateway To Technology (GTT) Program is a strong foundation for further STEM learning in high school and beyond, challenging students to develop and apply 21st century knowledge and skills to solve real-world challenges like cleaning oil spills and designing sustainable housing solutions.  Using the same advanced software and tools used by the world’s leading companies, students see the application of math, science, technology, and engineering to their everyday lives. 

GTT is divided into eight, nine-week independent units, assuming a 45-minute class period, and is designed to be taught in conjunction with a rigorous academic curriculum. Schools offering the program must implement both foundation units and may add any combination of the specialization units



Gateway To Technology units

9 week/45 day units designed for grades 6-8

Foundation Units Specialized Units

Magic of Electrons
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Regarding what units should be taught at which grade level – 
Do a crosswalk with math, science teachers to see where we can best support what’s currently taught in math & science at that middle school.  For example if life sciences is taught in 7th grade, might make sense to do Energy & the Environment and Medical Detectives in the same grade; or, if physical science is taught in 7th grade, Magic of electrons and Science of technology might be a better fit.

*Highest reading level and technological literacy abilities required

Design & Modeling (DM)
Students apply the design process to solve problems and understand the influence that creative and innovative design has on their lives.  Capturing research and ideas in their engineering notebooks, students work in teams to design a hobby organizer and new playground.    They use Autodesk® design software to create a virtual image of their designs and produce a portfolio to showcase their creative solutions.
 
Automation & Robotics (AR)*
Students trace the history, development, and influence of automation and robotics as they learn about mechanical systems, energy transfer, machine automation, and computer control systems. Students use the VEX Robotics® platform to design, build, and program real-world objects such as traffic lights, toll booths, and robotic arms.

Energy and the Environment  (EE)
Exploring sustainable solutions to our energy needs challenges middle school students to think big and towards the future. In Energy and the Environment, students investigate the impact of energy on our lives and the world. They design and model alternative energy sources and evaluate options for reducing energy consumption through energy efficiency and sustainability.

Flight and Space  (FS)
The exciting world of aerospace comes alive through Flight and Space. Students explore the science behind aeronautics and use their knowledge to design, build, and test an airfoil. Custom-built simulation software allows students to experience space travel.

Science of Technology  (ST) 
Science impacts the technology of yesterday, today, and the future. Students apply the concepts of physics, chemistry, and nanotechnology to STEM activities and projects including making ice cream, cleaning up an oil spill, discovering the properties of nano-materials, and designing, building, and testing a new product.

Magic of Electrons (ME)*
Through hands-on projects, students explore electricity, the behavior and parts of atoms, and sensing devices. They learn knowledge and skills in basic circuitry design and examine the impact of electricity in the world around them.

Green Architecture  (GA) 
Today’s students have grown up in an age of “green” choices. In this unit, students learn how to apply this concept to the fields of architecture and construction by exploring dimensioning, measuring, and architectural sustainability as they design affordable housing units using Autodesk’s® 3D architectural design software. 

Medical Detectives (MD)*
Students play the role of real-life medical detectives as they analyze genetic testing results to diagnose disease and study DNA evidence found at a “crime scene”. They solve medical mysteries through hands-on projects and labs, including a sheep brain dissection. Additionally, students investigate how to measure and interpret vital signs, diagnose diseases, and learn how the systems of the human body work together to maintain health. 


GTT foundation units

e Design & Modeling
— Apply design process to solve problems

— Work in teams to design a hobby organizer, furniture,
new playground

— Use Autodesk® design software to create virtual
image of designs and produce a portfolio of solutions

e Automation & Robotics

— Learn about mechanical systems, energy transfer,
machine automation, and computer control systems

— Use the VEX Robotics® platform to design, build, and
program real-world objects
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Full description:

Design & Modeling
Students apply the design process to solve problems and understand the influence that creative and innovative design has on their lives.  Capturing research and ideas in their engineering notebooks, students work in teams to design a hobby organizer and new playground.    They use Autodesk® design software to create a virtual image of their designs and produce a portfolio to showcase their creative solutions.
 Automation & Robotics
Students trace the history, development, and influence of automation and robotics as they learn about mechanical systems, energy transfer, machine automation, and computer control systems. Students use the VEX Robotics® platform to design, build, and program real-world objects such as traffic lights, toll booths, and robotic arms.



GTT specialization units

Energy and the Environment

— Design and model alternative energy sources and evaluate options for reducing energy
consumption through energy efficiency and sustainability

Flight and Space

— Explore the science behind aeronautics; design, build, and test an airfoil

Green Architecture

— Study dimensioning, measuring, and architectural sustainability; design affordable housing
units using Autodesk’s® 3D architectural design software

Magic of Electrons

— Delve into electricity, the behavior and parts of atoms, and sensing devices; learn
knowledge and skills in basic circuitry design and examine the impact of electricity

Medical Detectives

— Analyze genetic testing results to diagnose disease and study DNA evidence found at a
“crime scene”; learn how to measure and interpret vital signs and diagnose diseases

Science of Technology

— Apply concepts of physics, chemistry, and nanotechnology to activities and projects
including making ice cream, cleaning up an oil spill, and designing, building, and testing a
new product

‘4@? PROJECT LEAD THE WAY
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Full Descriptions

Energy and the Environment  (EE)
Exploring sustainable solutions to our energy needs challenges middle school students to think big and towards the future. In Energy and the Environment, students investigate the impact of energy on our lives and the world. They design and model alternative energy sources and evaluate options for reducing energy consumption through energy efficiency and sustainability.

Flight and Space  (FS)
The exciting world of aerospace comes alive through Flight and Space. Students explore the science behind aeronautics and use their knowledge to design, build, and test an airfoil. Custom-built simulation software allows students to experience space travel.

Science of Technology  (ST) 
Science impacts the technology of yesterday, today, and the future. Students apply the concepts of physics, chemistry, and nanotechnology to STEM activities and projects including making ice cream, cleaning up an oil spill, discovering the properties of nano-materials, and designing, building, and testing a new product.

Magic of Electrons (ME)*
Through hands-on projects, students explore electricity, the behavior and parts of atoms, and sensing devices. They learn knowledge and skills in basic circuitry design and examine the impact of electricity in the world around them.

Green Architecture  (GA) 
Today’s students have grown up in an age of “green” choices. In this unit, students learn how to apply this concept to the fields of architecture and construction by exploring dimensioning, measuring, and architectural sustainability as they design affordable housing units using Autodesk’s® 3D architectural design software. 

Medical Detectives (MD)*
Students play the role of real-life medical detectives as they analyze genetic testing results to diagnose disease and study DNA evidence found at a “crime scene”. They solve medical mysteries through hands-on projects and labs, including a sheep brain dissection. Additionally, students investigate how to measure and interpret vital signs, diagnose diseases, and learn how the systems of the human body work together to maintain health. 


DM

AR

EE

ST

GA

ME

FS

PLTW in lllinois: 2012-13 GTT Summary

0] 2500 5000 7500 10000 12500
s
R — 8000
& 6000 White
Hispanic
v 4000 -
Asian
l 2000 - African
| 0 American
v ™ Male Multiracial
6th 7th 8th
™ Female

19,149 students total



Inspiring, challenging, and flexible

How do Gateway To Technology students use the
cess tasolve a problem!?

A

% PLTW
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The Design & Modeling Playground Problem to do just that their students use the design process to create a playground.  They use AutoDesk Inventor, go to playgrounds, sketch ideas, talk to community org or experts about safety, longevity, contemplate how to innovate the design, measuring, conversions,

But other teachers across the country use the design process to have their students tackle a different problem in their community.   Examples include:  designing landscaped area, recycling area, or when a park design & teacher worked with the city to create a new space.




Students use the design process to
research, design, and model a playground
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Students tackle the Playground Problem from the foundation unit Design & Modeling

Students research, design and model a themed playground using the design process

Moves through complete design process, step-by-step

Include connections to 21st Century Skills



|

Define the problem

1. Define Problem I ~

Problem
validand N
Justifiable?
Y

2.Generate Concepts

Needed
Technology N
Exists?

Y
3.Develop a Solution
Is Solution
Valid?
Y
4. Construct and Test
Prototype

Is Prototype
Valid?
Y

5. Evaluate Solution

Scientific
Research
Needed

6. Present
Solution

N
Solution Solves vy
Problem?

Discuss playgrounds with community
or school representative

Visit and “play” on an existing
playground

Justify need for new or modified
equipment playground
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Students Define the problem by completing a Design Brief as a class. This includes listing the constraints presented by the teacher, the playground committee representative, and the constraints the student team decides to include. 

Typically invite a guest speaker – Town council, community playground member, PTSA, elementary playground aid (can talk about safety of students), elementary assistant principal/teacher.  The speaker sets the stage to talk about the playground - # of kids typically on the playground, safety factors to consider, may discuss the materials involved

Students go to the playground and play! 15-20 minutes to brainstorm about what would make the playground more appealing, fun, interesting.  What materials, safety elements, etc. For example, a team (class) may decide the playground should have an African theme, Patriotic theme, Pirate theme, etc. or should be color-coded for age-appropriate play areas.   [Typically GTT students don’t get involved in financial piece – not there in the curriculum]

Students complete design brief to justify need for additional playground equipment, modifying equipment, or build a new playground.
Always see different perspectives w/different classes – 3 classes may have 3 different justifications
Often challenges students to think about modifying pieces of equipment for special needs children



Generate concepts and
conduct research

* Generate concepts

— Brainstorm ideas/themes
— Interview younger students

— Sketch favorite piece of
equipment

— How to innovate!
— Sketch new piece of equipment

ExiY s? e
e Conduct research

— Safety

Is Soluti
id

— Size requirements

aid

Y

Protot .

T — Longevity of use
rototyps 6. Present

ototyp Solution — Proper placement in playground
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Students Generate Concepts by brainstorming with their classmates about how they can solve this problem given the resources and constraints. They Research by taking a tour of an existing playground, view options online, or by interviewing elementary-aged students about what types of playground equipment they like.

Details about how the paragraph above works in a GTT classroom
Brainstorm ideas or generate a theme for the design – Theme park concept (e.g., Pirate, Under the Sea, African Safari, color-coordinated equipment based on age)

After brainstorming, students interview elementary students of various ages
Students prep 12-15 questions as a group, conduct interviews with focus group of kids
Safety and fun factor questions:  e.g., Have you ever been hurt on the playground?

Class discusses and decides what direction to take with the playground.  
As homework Students sketch their favorite piece of equipment as well as a brand new equipment.

Class is divided into groups, and each group creates a specific part of the design, based on the theme or concepts.  In order to complete their piece of the playground project groups research safety, size requirements, materials to use, longevity of use, proper placement in the playground

Additional details:
Even if a playground is not the best project, there is flexibility – designing landscaped area, recycling area, Ed’s example – city park design & teacher worked with the city
Emphasis is on the student learning objectives / knowledge and skills 
LMS offers opportunities for sharing classroom experiences with other teachers, learning from a broader professional network


Develop a solution

e Sketch in engineering notebook
e Create decision Matrix

Problem
validand N

Justifiable? e Use Inventor to develop 3D CAD

Y
drawings

Needed Scientific
Technology N Research
Exists? Needed
S |

Student work in
Inventor

3.Develop a Solution
Is Solution
Valid?
Y
4. Construct and Test
Prototype

< Prototy 6. Present
s Frototype 1
Valia? Solution
Y

5. Evaluate Solution Solution Solves y
Problem?
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Students Develop A Solution by breaking into smaller groups. Each group designs and completes a specific part of the playground.  
Each student sketches 3 thumbnail sketches that follow the criteria established by the class and follow the guidelines presented in the Engineering Notebook. Teams use a decision matrix to decide on the best solution for their team’s playground equipment.
Students use 3D modeling software, Inventor, to create computer models.

Students groups – design and assemble equipment in Inventor.  The playground design on this slide is an actual picture of an Inventor designed playground created by a group of six students

Merry-go-round – Fun factor was high.  Safety was not well-rated, but students thought through this – it’s why the equipment is only 6 inches off the ground 

Importance of Engineering notebooks– 
Accuracy of sketches is very important – dimensions, drawings, etc.
Relates to their ability to communicate with other students, which is also critical


Construct and test model

e Build scaled model of playground
design

Problem

sustifiable > * Requires new skillset and allows
range of students to excel

Y
2.Generate Concepts

Needed Scientific
Technology N Research
Exists? Needed

Y
3.Develop a Solution

Is Solution
Valid?

i Ny e

4. Construct and Test
Prototype

S S—

< Prototy 6. Present
s Frototype 1
Valia? Solution
Y

N

5. Evaluate Solution Solution Solves y
Problem?
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Students Construct a scaled model of the playground equipment using recycled materials or supplies provided by your teacher.

A good deal of pride goes into crafting the model to scale
Hands-on
Themes and color schemes – can pick favorite sports team, own school colors, colors that are more effective in different settings, etc.
Why it’s important that the project goes to the level of creating a model:  
Takes a different skill set – some kids will love the engineering notebook, and some will excel at constructing the model.  Allows both types of kids to shine, showcase their skills.
Professional Learning Communities - Communication among teachers allows ideas to be shared, creative ways of adapting the projects.  Provides support for new teachers.



Evaluate solution

e Evaluate the fun factor and safety
factor

Problem

sustinabiez e Assess material usage

Y
2.Generate Concepts

Needed Scientific
Technology N Research
Exists? Needed

Y
3.Develop a Solution
Is Solution
Valid?
Y
4. Construct and Test
Prototype

6. Present
Is Prototype Solution

Valid?
N
5. Evaluate Solution Solution Solves y

Problem?
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Students continually test and evaluate  design solutions as they model.  They have elementary-aged students look at designs and give input on how they may want that piece of equipment to look, act, or work.

Elementary students who were interviewed to look at the model and provide feedback, critique the design
Elementary students often underwhelmed – they have high hopes, wonder why they can’t use the model
Teachers ask questions about the decisions, materials – challenge the model and ideas in a way that makes students think through their design
Some schools call in Subject Matter Experts to discuss.  For example someone from local lumber yard might discuss materials, different types of wood.  He or she might also provide different materials for use.


1. Define Problem

Problem
validand N
Justifiable?

Y
2.Generate Concepts

Needed
Technology N
Exists?

Y
3.Develop a Solution
Is Solution
Valid?
Y
4. Construct and Test
Prototype

Is Prototype
Valid?

A\
5. Evaluate Solution

Scientific
Research

Needed

Present solution

Includes full team of students

Explain problem, constraints,

research, design, testing, and more to
playground committee

A
6. Present .
Solution | ___L_‘“__“;

N
Solution Solves vy
Problem?
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Presenter
Presentation Notes
Students Present their Solution to the playground committee representatives. All students should be involved in the presentation, some speaking, some helping with technology, and some helping with room organization. All students should be available during a question and answer time following the presentation. The following information is included in their presentation:
Explain the problem.
Review the constraints.
Explain the research that was conducted.
Show and explain initial design sketches.
Explain why an idea was chosen to pursue or why it wasn’t pursued.
Show and explain working drawings of 3D Computer model.
Show and explain the playground prototype.
Explain the method of testing and how the models were evaluated.

Explain changes made to initial CAD drawings and why these changes were made.

Playground committee representatives – may be that first group of folks from the beginning of project + additional folks.  
Example:  Playground aids, 2 teachers and all elementary kids who did original interviews, 2 Parent Teacher Student Association (PTSA) folks
Feedback 
Playground aids are often the most interactive with concerns, questions, feedback – they understand the use and flow of the playground best and typically concentrate on safety
Teachers – often focus on students allowing opportunities for exercise
Elem students may have been underwhelmed, but adults were overwhelmed
 - Cost factor – not included in this project; but at high school level PLTW integrates this element in the courses and projects

Key points to weave in:
Design process at high school level has same elements – and a project like this helps students become accustomed to the process – interviewing and engaging with subject matter experts, etc.  The process becomes familiar.  
Important to bring in outside community – 
	very meaningful for a student to talk to someone outside the school.  
	3rd pillar – engaged network – really distinguishes PLTW – people in the community are eager and excited to be part of the education community; excited to draw connections between our program and what happens in the workplace.  
	Once a person is connected, they 	want to come back again and again – they are invested


GTT grows student interest in PLTW'’s
advanced programs and STEM careers

Gateway To Technology Unit Pathway To Engineering and Biomedical Sciences
PLTW Courses

Automation and Robotics Principles of Engineering
Computer Integrated Manufacturing
Computer Science/Software Engineering

Design and Modeling Introduction to Engineering Design

Energy and the Environment Biotechnical Engineering
Principles of Engineering

Flight and Space Aerospace Engineering

Green Architecture Civil Engineering and Architecture

Medical Detectives Principles of the Biomedical Sciences
Human Body Systems
Medical Interventions
Biomedical Innovation

Magic of Electrons Digital Electronics

Science of Technology Biotechnical Engineering
Introduction to Engineering Design
Principles of Engineering



Presenter
Presentation Notes
How to create opportunities for students…Tailor comments here to your audience 
CTE folks who need higher numbers
Schools who want more disenfranchised students, girls, students of color, etc
GTT is a great opportunity to encourage the audience and show the power of the pathway

Taking 8th grade students to visit high school PLTW classrooms (or to provide lists of area high school, Career Centers who offer GTT, etc) allow Middle School students to see what high school students are doing, what equipment they are using, etc.



High-quality professional
development prepares teachers to
get students engaged in STEM.



Presenter
Presentation Notes
TEACHER DEVELOPMENT
 
One of the most unique aspects of our programs is the engaging, rigorous professional development. PLTW teachers represent a wide variety of backgrounds, but they all share a passion for empowering students with the skills necessary for future success. 
 
In our training, we focus on preparing teachers with the professional skills necessary to get students engaged in learning the STEM disciplines and focused on seeking solutions. Our three-phase professional development program is conducted in partnership with approximately 50 colleges and universities across the country, training more than 3,500 PLTW teachers in summer 2013.  
 
To become certified as a PLTW instructor for the middle and high school programs, teachers attend a one or two-week intensive Core Training course where they are taught the program content, pedagogical framework, and instructive skills required to teach a specific PLTW course. 


High-quality professional development
for teachers

* Three phases:
— Readiness training
— Core training
— Ongoing training

 Conducted in partnership with more than 51
colleges and universities across the country.

e |llinois; UIUC and UIC

e More than 3,500 teachers trained in summer
201 3.
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PLTW partners with a number of leading
corporation, philanthropic organizations,
and educatlonal institutions.



Presenter
Presentation Notes
Consider using Cargill video here

Solving America’s STEM challenge will take commitment from the public and private sectors. It is imperative that educators, non-profits, policymakers, and private companies come together to stimulate interest in STEM fields and nurture these competencies. PLTW is the catalyst for this movement.
 
We are creating outstanding partnerships with leading corporations, philanthropic organizations, and educational institutions. Today, we have alliances with approximately 50 colleges and universities, nearly 100 leading corporations, and several significant philanthropic organizations.   
 
Partnerships can take a variety of forms, including:
School Sponsorship and Financial Support: Corporations and philanthropies provide capital resources that can be directed to start-up grants for schools, or help to sustain programs for schools in need. 
Employee Engagement: Corporations and philanthropies donate the time of their expert employees to interact with students and share their expertise and passion for STEM-related fields. There are a number of opportunities for individual and company-wide initiatives including advocating for PLTW programs, joining a PLTW School Partnership Team, bringing teachers and students to the company, or taking the company into the classroom.   
 
PLTW partners often look at their investment in two ways:
Short-term: To give more students, schools, and communities access to this type of STEM-focused, active learning
Long-term: To indirectly and directly benefit from a talented workforce pipeline that has learned to adapt to ambiguity and solve complex problems with project-based skills.
 
Examples of PLTW’s corporate partnerships include Chevron, Kern Family Foundation, Autodesk, IndyCar, 3M,  Bemis Company, Cargill, General Motors, John Deere & Company,  Lockheed Martin, National Instruments, Rockwell Automation, SAIC, Toyota, Vernier, and VEX Robotics.



So, does it work!?

YES.

PLTW students achieve significantly higher
scores in reading, mathematics, and science, and
in some cases, have the opportunity to receive
college credit.
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So, does it work!?

PLTW alumni study
engineering and
technology in greater
numbers than the
national average, with a
higher retention rate
in college engineering,
science, and related
programs than non-PLTW
students.
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We continue to improve. Every day.

PLTWV follows a continuous improvement
model.

Teachers can expect to see improvements in
course material each year.

New, future-reaching programs and delivery
models are constantly in development.
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Presenter
Presentation Notes
PLTW uses a continuous improvement model for all programs. 

In order to provide students with the collective best thinking of our network, partners, and staff in a timelier manner, courses will be adjusted and improved in a targeted fashion. 

Teachers can expect to see improvements each year, but on a smaller scale than past course rewrites. 

The desire to bring enhancements to students and schools in a more manageable and targeted way has been requested by many in the network. 

Courses and units at times may still require a more intensive revision, but most enhancements will be reflected in annual releases.


An engaged network of partners
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America’s STEM Solution
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L et’s continue the conversation.

For more information visit: pltw.org or pltw.uillinois.edu

Sena Cooper
Director of School Engagement, PLTW
Champaign
scooper@pltw.org  217-714-9234 (work/mobile)

Brenda Pacey
PLTW Affiliate Director, University of lllinois - UIUC
Champaign
bpacey@uillinois.edu  217-244-5217 (work) 217-621-8784 (mobile)

Steve Parrott
PLTWV State Leader, ISBE
Springfield
sparrott@isbe.net  217-782-4620 (work)
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