KEY CONTACT
This section will capture contact information for people that are critical not only to the implementation of the project but also for the long-term community support of the work.
Provide the name, title, email, and phone number for each of the following: 

 Project Lead - the single key contact responsible for the direct implementation. 

 Co-Leader(s) - any additional members of the project team who will have a significant role. 

 Media/PR/Communications Contact – person responsible for public materials, press releases, and public presentations on behalf of the district or organization. 

 Supervisor – the project lead’s direct report. This could be a department head, principal, or executive director. 

PROJECT SUMMARY 
The Project Summary should be a single paragraph that provides a high-level description of your project that will entice the reader to learn more. It should include the need or challenge that you intend to address, the strategy being proposed to address this need, and the desired outcomes. (Max: 150 words) 

Example: Columbia Elementary serves a rural community in Central Washington. Since 2000, the number of students on free and reduced lunch has increased from 53 to 75 percent; during this same period, student performance in both math and science has fallen dramatically. To boost student success in these core subjects, two teachers are engaging their elementary students in hands-on STEM learning experiences using robotics and engineering. Students will gain exposure to basic programming and draw connections between math and science and real-world design challenges. In addition to growing student confidence in math and science, by the end of the year, teachers aim to increase students’ state testing scores by 20 percent. 

---------------------------
Chimacum Middle School serves a rural community in the Olympic Peninsula. Since 2002 6th grade students have been learning about Chimacum Creek, which runs through the Chimacum valley through many of their farms and homes. Students gained stewardship skills to protect their neighborhood’s valuable salmon resource. One of our program’s successes has been in the number of students who take science and AP science courses in high school beyond the requirement. Yet our Science WASL and MSP scores at the 8th grade continue to top off at around 50% whereas the state was over 60% passing. By engaging students in classroom learning that will be used out in the field collecting data and helping the restoration of our creek, students will learn how to apply their science skills. This project will add a systems learning component as well as improve the social networking component to help raise test scores.
-------------------------------
STRATEGIC ALIGNMENT 
In this section, describe how the project aligns with Washington STEM’s investment strategy. Refer to the Focus Areas, Investment Levels and Definitions provided in the Information for Grant Seekers document when responding to the following:
Explain why your project is seeking funding under the Entrepreneur Award investment level instead of another investment level. 

------------------------------

Chimacum Creek Student Stewardship Program provides a promising approach to STEM education. This program not only ties classroom learning to outdoor, hands-on field science but also incorporates 21st century skills by having students communicate, collaborate, connect, and create using critical thinking skills. Far from the worksheet and cookie-cutter textbook lab students are wrestling with real world problems while learning from community partners. Students do communicate and collaborate with their peers face-to-face but using technology they also communicate and collaborate with their peers in other classes and with students all over the world. This year Chimacum students used a closed social network via Collaborize Classroom to discuss science topics, to share links, to share pictures, and videos with students in all three of my 6th grade and both of my 8th grade science classes. Through the use of individual blog accounts Chimacum students can connect to other students globally. This year Chimacum students shared with kids from Colorado, New Jersey, Australia and New Zealand. With contacts that I have through Twitter (#comments4kids), Classblogmeister, and the Blogger’s Challenge I can provide my students with a global audience to share their results and conclusions to our water problems.
Having students work with community partners to take their classroom learning out into their neighborhood and then sharing that with authentic, global audiences is a breakthrough idea that turns on all kids to environmental science. This project is available to all students regardless of socio-economic status because I provide everything they will need. This project is also highly motivating to students who don’t fit the “school” mold. Kids who don’t typically do well in school thrive when put outdoors to measure water quality, identify bugs and fish, and plant trees. Add to that the ability to use social networking and we have a formula for success.

------------------------------

 Select the focus area(s) the project targets: 

o Teaching & Learning 

o Out-of-School 

o Partnerships 

 Describe how your project addresses efforts that: 

o Close the achievement gap for underserved students and those underrepresented in STEM fields 

------------------

Through grants like this I can provide the equipment and technology for all my students to engage in the outdoor learning activities as well as the social networking. Using water quality probes allows us to visit the creek multiple times because we can quickly collect data in one class period. By collecting more data we can look for trends and changes. When students collect their own data they are more motivated to graph and analyze it. Using technology to collect water quality data as well as identifying bugs and fish and planting trees makes this project more accessible to students who typically don't do well in school. They get experiences to bring back to the classroom so that the classroom learning makes more sense to them.

With access to enough technology I can provide students who don't have smartphones or iPods of their own either a desktop computer, a laptop or an iPad to access our social network or to work on his or her blog. All students should learn how to use social networking to learn. Something about the mobility of a laptop or an iPad makes it easier for students to collaborate and discuss what they are working on. By providing my students these learning opportunities this project closes the opportunity gap. When students are in my room they should all have access whether they own a device or not.

-------------------

o Support effective implementation of Common Core State Standards and the framework for the Next Generation Science Standards
---------------------------

This project targets specific areas in each of the three dimensions of the Next Generation Science Standards. In Dimension 1, on Scientific and Engineering Practices, students will engage in, “Planning and carrying out investigations,” as they learn about the water cycle and water pollution and determine what they need to do to keep our creek healthy. Students will be, “Analyzing and interpreting data,” as they visit the creek to collect data on the dissolved oxygen, pH, temperature, and flow rate. Using their data to draw conclusions about Chimacum Creek students will share their data thereby, “Obtaining, evaluating, and communicating information.”
From Dimension 2, Crosscutting Concepts that have Common Applications Across Field, students will be focusing on, “Systems and system models,” and “Energy and matter: Flows, cycles, and conservation.” Learning about salmon, their needs and threats, learning about the benthic macroinvertebrates and biological integrity will help students understand how organisms are dependent on each other in a creek system. Students will also consider the abiotic factors that can threaten the benthic macroinvertebrates and the salmon.
From Dimension 3, Core Ideas in Four Disciplinary Areas, students will be focusing mainly on the life sciences, specifically LS 2: Ecosystems: Interactions, energy, and dynamics. Add to that the social networking component and this project does support effective implantation of the Next Generation Science Standards.
--------------------------
o Successfully move students along a PK to STEM workforce pathway. 
----------------------------

Since this project expanded to include outdoor education through our work with our community partner, the North Olympic Salmon Coalition, in 2002, the high school science teachers have noticed an increase in the number of students requesting and taking science courses beyond the required 9th grade physical science and the 10th grade biology. Enough students are showing interest for our high school to offer AP biology, chemistry, physics, and now a new materials science course. Students who come to visit me after graduation mention this project over anything else we did as the project they remember most fondly. This to me is a successful way to move students along a STEM pathway.
-----------------------------

DEMOGRAPHICS 
In this section, provide data about the population and the community that this project will serve. Be prepared to enter data about the grade level, subject area, student demographics, student performance on relevant assessments, and geographic bounds of your project. 

NEED STATEMENT & OVERARCHING GOALS 
In this section, describe the needs of the students and/or teachers that you are serving and the overarching goals you intend to accomplish. 
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 Describe the student challenge or need related to STEM and evidence of persistent gaps in achievement among student groups that this project will address. (Max: 150 words) 
-----

From 2005 to 2010 Chimacum 8th graders were making steady increases in the Science WASL (which included the 2010 MSP). Test scores increased every year from 26% to 56% passing. Last year students took the MSP online for the first time and their scores dropped to 45% passing. Something about taking the test online completely threw off our 8th graders. Our 8th graders from 2007 to 2010 increased scores by an average of +20% each year from 5th grade scores. In 2011 there was no change (8th graders scored 45% passing in the 2011 Science MSP and in 2008 45% passed the 5th grade science WASL).
A more urgent need we have is between low income and non-low income students. From 2005 to 2010 low income students scored 19% to 48% (41% last year), while non-low income students scored from 38% to 62% (47% last year). This is consistent across the board every year. Part of our school improvement plan is to close the gap between our low income and non-low income students.
-----
 Describe the overarching goal of this project and how it will address the needs described above. (Max: 150 words) 
------

The overarching goal of this project is to raise student awareness of environmental issues, specifically the freshwater ecosystems in their community. This is done by providing students with opportunities to apply their classroom learning to outdoor field science activities. Raising standardized test scores will be a welcome benefit of this project. 

Looking at past practice Science WASL questions and current practice Science MSP questions students should be successful if they have confidence. I show students that by reading the questions and seeking to understand the scenarios they can successfully answer all the two-point questions. Much of what we do in our middle school Science programs prepares students to understand inquiry and application. This project will add more systems thinking activities. This project’s activities will raise student confidence with Science by providing them opportunities to learn and be successful by integrating outdoor education and technology into the existing classroom learning activities.
-----

PROJECT PLAN 
In this section, provide a comprehensive description of your project plan that addresses the following: 

 Approach 
What strategies and activities will you use to achieve the overarching goal and the targeted student and teacher outcomes that you will select in the Evaluation section of this project plan? Please note any relevant research or evidence from prior work to support your approach. (Max 500 words.)
-----------------------------
STEM Proficiency, STEM Identity, Critical Thinking and Problem Solving

----------------------------

This project starts out with a water pollution webquest. I created an assessment probe that asks students to select items they believe will pollute water from a list and to explain why they chose them. If a few students have misconceptions I can work with them individually or in small groups. If a majority of students have misconceptions then I can do a whole class lesson. Students then answer questions about water pollution as a blog assignment for their summative assessment. http://goo.gl/Pt3zd
The next unit of this project is the water cycle. Students draw the water cycle as a formative assessment. As students share their drawings with each other and me, I can see where they have misconceptions or missing information. This year a majority of students left out condensation completely. Students were asked to create animations, digital drawings, Scratch games, or movies of the water cycle and I made sure to go around and remind students to include condensation and to explain it. The completed products served as the summative assessment. http://goo.gl/4GOE6
In the next phase students engage in another webquest to learn about salmon’s life cycle. Their work includes drawing and describing each stage of a salmon’s life cycle including the needs and threats at each stage. We have Chum and Coho Salmon going through our neighborhood creek so students learn how to help them survive. I created a Google form asking students to write words that describe what could threaten the survival of salmon in our creek. I then take all the words generated and paste them into a Wordle. I display the Wordle for the class to see which words were chosen most frequently. I can see what students are learning to protect the salmon in our creek. Students share their salmon drawings and descriptions through another blog assignment, which serves as the summative assessment. http://goo.gl/Ugb23
North Olympic Salmon Coalition Restoration Stewards collect benthic macroinvertebrates from our creek to bring my classes. Sixth graders get to use digital microscopes to find and identify the different types of macros. By determining which ones are the most sensitive to pollution, using a chart, students can calculate the biological integrity of our creek. http://goo.gl/AnHM3
The final unit of this project has students going outdoors to visit our creek to collect water quality data using Vernier probes. Back in class students use Excel or Google Spreadsheets to graph their data. We’ve been doing this project since 2001-02 so students can go back and graph their water quality parameter over the last several years to see how it’s changed over time. Student teams create prezis or Google presentations to share their results. The presentation serves as a formative assessment. Students write their conclusions and graphs on their blogs or create websites/wikis to share as their summative assessment. http://goo.gl/Twfw5
I have students reflect on what they learned by having them write about their understanding of each of the standards using Marzano style rubrics. We then discuss on our class social network how our creek is a system. I use their reflections and the discussions to determine what my students have learned. This and their blog responses are the evidence that I use to determine how this project has met its academic goals as well as raising my students’ awareness of their environment and how they affect the environment.

------------------------------
 Implementation 
Provide a one-year implementation plan in the form of a timeline detailing the specific programmatic and evaluation activities you will conduct. Be sure to describe any known barriers that may exist and address how you will overcome them. Please keep in mind that your project will not officially begin until after you have received award notification, currently scheduled for June 21. (Max: 500 words) 
-----------------------------------
This project starts in the Fall around October. It begins with 8th graders. Students are surveyed using a Google Form to have them recollect what they learned about Chimacum Creek and salmon in the 6th grade. The 8th grade curriculum is Life Science so reviewing salmon and ecosystems is a perfect fit. Students research the importance of fish and salmon in particular to Washington State. They review what our creek system needs to support the salmon. At this point students are introduced to the Jefferson Conservation District and what they do for Chimacum Creek. Students are taught the protocol for trapping, identifying and counting the fish that go through our creek in the fall, winter, and spring. From October to December, right before our winter break, each 8th grade class will make the trek to our section of the creek to set the traps. Twenty-four hours later each class will retrieve their traps to identify and count any fish caught. These numbers are recorded on a Jefferson Conservation District spreadsheet. Classes will do this two to three times each for a total of six to nine trips to the creek.
From January to March, 8th grade classes will repeat the process of visiting the creek to trap, identify and count fish. By this time 6th graders are ready to begin their part of this project. By the end of February 6th graders are asked to think about their creek and what it means for Chimacum. North Olympic Salmon Coalition (NOSC) Restoration Stewards visit all our 6th grade classes to teach them about Chimacum Creek and the restoration efforts currently underway. From February to March 6th graders will also study water pollution to see what kinds of abiotic and biotic factors can negatively affect our creek.
In March NOSC finds a spot for 6th graders to plant trees along riparian zones of our creek. Sixth graders learn about native vegetation and the reasons for re-planting the trees that were removed by 19th century farmers. http://goo.gl/fWlgM NOSC will also bring benthic macroinvertebrates collected at the spot of the creek that we’ll be visiting. Students identify the macros to determine the biological integrity of our creek. By the end of March and the beginning of April, 6th graders start learning about the water cycle.
By April students will begin taking trips down to the creek to use the water quality probes to collect data on the dissolved oxygen, pH, and temperature levels. We can also measure turbidity and flow rate levels in our creek. Back in class students will learn about the different parameters to learn what they mean and what our data means. Students will visit the creek 10 to 12 times in a three-week period.
By May students will have collected enough data to graph and analyze their results. With all the learning they’ve done up to this point and all the data they’ve collected, graphed, and analyzed 6th graders begin to write recommendations for what it takes to keep our creek healthy along with their conclusions. Students will begin to see our creek as a system to figure out which inputs will produce the more favorable outputs. 
At the same time, March through June, 8th graders will do their last cycle of trapping, identifying, and counting fish. By June both 6th and 8th graders will wrap up their stewardship training and reflect on what they’ve learned.

----------------------------------
 Evaluation 
Select up to three student and/or teacher outcomes that your project will target from the Outcomes list provided in the Information for Grant Seekers document. Describe how you will measure the impact of your project for each of the outcomes you selected. What methods will you use and what evidence will you gather? You can use a variety of qualitative (e.g., interviews, focus groups) and quantitative (e.g., math and science test scores, pre- and post-perception surveys) data to provide evidence of impact. (Max: 150 words per section) 
-----------------------------------------

STEM proficiency:
Examples of ways students’ Science proficiency will be assessed throughout this project include formative and summative assessments at each stage of learning. I created a formative assessment probe about water pollution that asks students to select items they believe will pollute water. Students will end up writing a public service announcement blog as the summative assessment. Students will draw and share what they remember about the water cycle as a formative assessment. For a summative assessment students will create animations, digital drawings, Scratch games or movies about the water cycle. For the salmon life cycle students will draw and share information about the salmon life cycle on their blogs. Along the way I will use a Google form to have students submit words that describe threats to salmon survival. I will create a Wordle of those words to show that class at a glimpse, which words come up the most.

-------------------------------------
STEM Identity:

This project provides many opportunities for all students to get excited about science and technology. Academically oriented children are provided many opportunities to learn about the environment and to show what they’ve learned in class. Blogging, commenting, creating games, puzzles, discussing via social network, making movies, and manipulating digital images satisfies the technology-oriented kids. Students who enjoy living things get to look at benthic macroinvertebrates using digital microscopes. Students who thrive outdoors get to visit our creek many times to collect data, plant trees and in 8th grade trap, identify, and count fish. Google form surveys are used to gauge how students are enjoying learning science and using blogs and social networking. By providing different opportunities for all learners everyone gets to experience success while also learning new methods of exploring our world and sharing what they’ve learned. All this is done with the goal of raising awareness of what our creek needs to show students how to be stewards.
-------------------------------------
Critical thinking and problem solving:
To encourage critical thinking and problem solving students will be asked to use what they learn about water pollution, the water cycle, our creek’s biological integrity, and the water quality data they collect to determine what our creek needs. Students will have to synthesize all the information they research and all the data they collect to come up with recommendations for our creek. Students will publish their recommendations on their blogs, which they will share with family and community members. 
Students will learn to think of our creek as a system with inputs and outputs that need to work together in balance to support the vegetation, bugs and fish. Sixth and eighth graders will be surveyed as to their opinions and ideas concerning environmental stewardship and ecosystems. Students will write blogs to share the solutions and recommendations they come up with to maintain a healthy creek in their neighborhood.
-----------------------------------------

BROADER IMPACT 
In this section, highlight how your work can support Washington STEM’s Key Strategies. Describe your plan to identify, generate, and broadly share any new knowledge and resources that result from your project. Also describe how you will connect your work with your broader community, build awareness, and help to create a demand for STEM education in Washington State. Specifically, please address the following: 

 What will we learn from your project that could have a broader impact on STEM education in Washington State? If applicable, describe any promising practices, new instructional models, lesson plans, replication toolkits, etc. that you will develop in your project and how they could benefit other STEM educators. (250 words)
---------------------------
This project demonstrates how to make use of a neighborhood creek to teach stewardship. If kids become good stewards of their planet there can be hope for the future. When I started this project we used chemical water quality testing kits. I have found that the addition of electronic probes has made it easier to collect data on a daily basis even in a 50-minute period.
Connecting and communicating is also important for STEM education. If I can show more middle and high school STEM teachers how to incorporate technology so their students can communicate and connect with others then a project like this can go global. I imagine students in classes all over the world exploring their waters and sharing their data to discuss differences and similarities. The science students are doing in this project is authentic and exciting. What I have been struggling with for years is how to connect my students with other students doing similar science and have them engage in science talk. That is something I am looking to do with this project. This summer I will be reading the Flat Classroom to get ideas for making this project global.
Students need opportunities like these to learn how to use social networking for more than socializing. They are already good at socializing through Facebook and other sites but students lack experience using such networks for doing work. They know how to learn on social networks but to do school work and learn school subjects is still new to many kids.
 --------------------------
 How will you share and connect your work with your broader community in order to support your project implementation, build awareness, and help to create a demand for STEM education? The broader community could include: students, colleagues, parents, education leaders, policy makers, STEM professionals, etc. (250 words)
--------------
With parents I use a HW/Daily Work website, http://educatoral.com/hw.html, to communicate. I also encourage parents to use their child’s blog, http://educatoral.com/ElectronicPortfBlog.html, to keep up with what their child is learning in Science. Students and parents also make use of my class Moodle, http://www.educatoral.com/moodle/, for any resources we use for learning. To communicate with colleagues email is still the preferred method for many teachers. For those who are tech saavy I use my personal blog, http://www.educatoral.com/wordpress/, to share things that I am learning or things that I do in class. My personal blog is the medium I use to share with the world at large. My posts get an average of 5,000 hits every month. I have over 2,900 followers on Twitter with whom I share my blog posts, which accounts for may of those 5,000 monthly hits. It takes time to build an audience and I have been working on my Twitter account and my blog for over two years. We live in a world where adults, not just children, are connected 24/7/365 for leisure and for work.
Knowing that there are many who are still not connected we can create flyers and posters that are mailed home and that we can place in neighborhood shops and businesses to share what we are doing in class. Including something like a QR Code on a flyer also helps to raise awareness that we are living in a connected age so I will still place those on our printed media.

--------------
CAPACITY 
In this section, describe how the background and experience of the Project Lead(s) has prepared him/her to implement the proposed project. 

 Provide a biographical description of the Project Lead(s) to show their capacity to implement the proposed activities. Include classroom, school, district, or state assessments (qualitative and/or quantitative), if applicable, as evidence of successful outcomes from projects previously implemented. For project leads that don’t have extensive experience, describe enabling factors and support that ensures successful project implementation. (Max: 250 Words) 

===============================
I, Al González, have been teaching Environmental Science to 6th graders at Chimacum Middle School for the past ten years. In those ten years I have expanded this project from a classroom learning activity to an outdoor education experience. I did this mainly because we are fortunate enough to have our neighborhood creek, Chimacum Creek, run through the outer edge of our campus. I can take my classes down to the creek at any time without having to wait for permission slips to be signed. I have also made lasting partnerships with the North Olympic Salmon Coalition and the Jefferson Conservation District bringing them into my classrooms to work directly with students. Since 2002 I have been obtaining Science and technology equipment to give my students an incredible, engaging, Science learning opportunity. My students blog at http://mrgonzalez.org. This project’s website is at http://educatoral.com/water/. Besides having run this project and improving it since 2002 here are my other qualifications:

Education

MAT
Grant Canyon University. Master of Arts in Teaching

B.A.
University of California at Los Angeles (UCLA). Psychology

Certification

ISTE Capstone Certificate Program, PBS Teacherline. Capstone I & II

National Board Certified Teacher, NBPTS. Early Adolescent Generalist

WA Endorsement, University of Washington. Teaching. Learning, & Technology

Washington Initial Teacher
Professional Development

Olympic Math and Science Partnership (OMSP) Teacher Leader


North Cascades and Olympic Science Partnership (NCOSP) Teacher Leader


National Science Foundation Patterns Exploration Institute
            

Bill and Melinda Gates Foundation's Teacher Leadership Project (TLP)


Learning Space: Right in Class grant project.


===============================
PROJECT BUDGET 
In this section, provide details on the costs associated with the proposed project plan. 

For each of the budget categories listed below, indicate the amount you are requesting from Washington STEM and a description of the specific items requested. Indirect costs, such as administrative fees and overhead, will not be supported with Washington STEM funds. 

	Personnel
	$500.00

	Supplies & Materials
	$1,872.95

	Equipment
	$11,615.00

	Evaluation
	$0.00

	Convening Travel
	$51.00

	Other
	$1,552.44

	
	$15,591.39


In addition to the project budget, include a budget narrative to provide an explanation for the funds requested. Include any additional funds or in-kind contributions that you may have received to support this project. 
In 2006 I received a Best Buy grant and purchased 10 iMac desktop computers that reside in my classroom for all my students to use. Students used the computers in teams of two to three when working on cooperative activities or took turns when blogging. In 2008 and 2009 I received a Learn & Serve America grant and purchased 10 LabQuest sensor interface devices along with several water quality probes for teams of two to three students to be able to collect data at the creek. This way I was able to take my entire class down to the creek and have every student engaged. In 2010 I received another Learn & Serve America grant to purchase 10 iPads to allow for more students to be engaged in classroom work. With 20 machines students could in pairs with some being able to work individually to blog or create evidence of learning. All these materials, including time I spend planning learning activities and scheduling with our community partners, are in-kind contributions that will be used for this project. Since purchasing the aforementioned equipment we have lost two LabQuests due to dropping in the creek and a bunch of the probes are no longer functional. The funds from this WA STEM grant would be used to update or replace broken equipment and add new equipment to be able to provide a lower ratio of device to student.
The $500 for Personnel is included to pay for two subs days for two WA STEM convening sessions. Also included for the convening meetings is $51 for travel as reimbursement for mileage. For Supplies and Materials a site license for the STELLA Modeling and Simulation software ($989) for students to experiment with different inputs and outputs to see how they would affect a system such as our creek. Students can design their own system and as they add different inputs and outputs they will run a simulation to see how the whole system is affected. Included is also isee Netsim software license ($229) for students to put their simulations on the web to share with others. We would also require the isee Netsim server software ($199) to be able to host our simulations on our school server. A $29 book on using the software is also included here. Also in Supplies and Materials we will purchase six youth chest waders ($350) for those students collecting flow rate data so that they can walk into the creek and measure the flow rate from the middle of the creek and some dissolved oxygen solution and replacement membranes for the probes ($77).
For Equipment the $11,615 will go towards the following: 10 LabQuest 2s ($3,290); the LabQuest 2 is the upgraded model, which includes built in GPS as well as wifi. The wifi enables the LabQuest 2 to send data to an iPad for students to graph and analyze. Even though I only need two replacement LabQuests the LabQuest 2 would work so well in this program that I am requesting to upgrade our current LabQuests. Ten new LabQuest 2s would be enough for teams of two to three students to work together. Each LabQuest 2 can run up to three probes at once so each student would be responsible for his or her own probe and data. I am also requesting to purchase five iPad 2s to bring our total number of iPads to 15. The iPad 2s have a camera, unlike the first generation iPads that we have currently. With five iPad 2s ($1,995) each group of four to six students, two teams of two to three, can take one to the creek to take pictures and video of themselves collecting data to share on their blogs. We would also purchase five more dissolved oxygen probes, five pH probes, and five temperature probes ($1,585). That would allow every team to test for dissolved oxygen, pH, and temperature to compare data and error check. This is to provide one probe for every student. Finally, I am requesting five Macbook Air laptops ($4,745), which are the least expensive Apple laptops that will run the STELLA software. With my current iMacs that would give students 15 Macs to create and run system simulations. With 15 Macs and 15 iPads I would be able to provide students a 1:1 student to device ratio. I have found that when we have a 1:1 environment, especially with mobile devices, that students are most efficient. Computer labs are not effective for two reasons. First, we have to wait for our turn to use it. Second, something about every machine being a desktop makes it so that students are less willing to collaborate and work together. Mobile devices allow students to move and work with anyone in the classroom, which they seem to do more often.

For other I have included an estimate of about $375 for shipping and handling and $1,180 for WA State tax bringing the total request of this grant to approximately $15,592.
SUPPLEMENTARY DOCUMENTATION 
Recognizing the limitations of the online grants management system to accept graphics, figures, and photos, applicants may use this section to include any supporting documents necessary to better understand the project proposal.

