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B.2. Education and Outreach 

Our Education and Outreach goals are primarily focused on dissemination of information about cutting-edge scientific research, increasing the number of American students pursuing careers in IT and science, and reaching out to traditionally underrepresented minority groups, through direct participation in the testing and early adoption of the tools proposed for DOVES together with the collaboratory environment from GESCR.  We will leverage existing K-16 partnerships and create new ones through the broad range of educational settings and institutions represented in this proposal. Our program will involve K-16 students and high school teachers in the use and testing of the new dynamic scientific analysis environments. The teachers and students will be able to participate in the lifecycle of hypothesis to discovery, using data both from the LHC and from other science domains in a way that is only possible through the advanced infrastructures, knowledge capture, and access, developed in this proposal. The program will focus on three main areas:

1) An  extension of the DOVES tool kit to create a special web-based subset of the workspace for general distribution. This will be achieved in part by adding 2 REU positions per year to the development and integration teams, many of whom are located at institutions with large minority enrollments. The REU students would reside at US institutions on the project, performing integration of the doves toolkit into the experiment-specific analysis systems, and would be mentored by members of the collaboration. The web based tools will enable K16 students and other interested groups to perform their own simple analyses of data, to display the results, and to stimulate interest and understanding of  the supporting IT research that enable these capabilities. In addition, Research Assistantships will be awarded to qualified students so that they can participate year-long in the exciting scientific discovery process from remote institutions.
2) Increased participation of minority based universities in the QuarkNet [QNE1] program, where physicists in the analysis groups will work closely with local high school teachers in the use of the DOVES environment to access LHC data.  Many of the original 12 NSF funded QUARKNET institutions, as well as institutions added to QUARKNET in the past 5 years, which now includes about 50 sites, are participating in the DOVES project. We will include targeted projects to enable classrooms to receive live LHC data streams and perform analyses using the complete set of workspace, knowledge and collaboratory tools (or the web extensions) being developed. This will include multi-media video clips documenting the history and progress of the project, the LHC program, and the use of the DOVES tools in more general environments and science analyses.  We will also enhance the traditional summer programs for high school teachers supported through QUARKNET.
3) Projects in collaboration with TECOSE and CHEPREO programs to establish minority and international groups to participate in the above educational programs. Participating minority institutions in this proposal like Langston (85% black enrollment), FIU (??% Hispanic enrollment), UTA and Houston with more than 1/3rd minority students in urban campuses, can help reach students traditionally underrepresented in science and IT fields. The DOVE tools, with some usability and accessibility enhancements through E&O, could provide the foundation for long term involvement of these students in scientific and IT research. This will enable us to best leverage other efforts to bring the unique aspects of an easy to approach and complete environment for the analysis of complex scientific data. 
Our overall goal of providing access for remote institutions to the exciting physics at the LHC and other scientific domains, meshes very well with the educational goals of the remote participating institutions in DOVES.  The Education and Outreach plan for this project provides the final step in the enabling process, and provides a real measure of the success of the DOVES toolkit.  By training, mentoring and opening doors to K16 students at every step of the process, we will bring exciting discoveries directly to the classroom.  Students and high school teacher participation will be leveraged with ongoing projects, and enhanced through DOVES.  Many of the graduate students working on this project, but not directly funded through the E&O section, will also further the goals of E&O.
The E&O coordinator of our project will have overall responsibility for all aspects of the program and our strong commitment to work with other such programs in the domain through the Open Science Lab. This will include collaboration through the OSL with  GriPhyN/iVDGL, GESCR,  Langston University, the FIU/Chepreo programs. We will hold annual week long workshops to bring educators, scientists and students together to discuss and present their current work and future plans. In particular, the first years workshop will define the remaining four year program in detail.  

B.3. Education and Outreach – discussion preamble

Questions/answers

12) Outreach is not dissemination is it? Does E&O include both Education and Dissemination – brochures for example? We will separate dissemination in our thinking and put it in the management plan. This will include a description of the projects web site. 

13) We are thinking of have a “CEU” to match the REU program to make it clear that the focus and experience will be different. This is a Scientific Computing Research experience – not a physics research experience per se. – Top Undergraduates will not be the main focus of our program. Our target audience is described below for inclusion in the proposal. We will participate in REU to have say 2 students sponsored by DOVES.

14) If 5% of the funds are allocated to Education/Outreach and Dissemination and we are optimistic this means $150K per year. If we allocate $25 for dissemination is this enough? no

15) My proposal is that we profile the funds and the activities for Education/Outreach so that the details of the program are defined in the first year and executed in subsequent years. This has been agreed to as part of the program and will be included in the sections text.

16) Do we want to think about explicit contributions to the quarknet program for some staff associated with our project?  Teachers and Mentored work  between physicists doing analysis with the doves environment and teachers is a goal of our program. This will be done through Quarknet.

17) Do we need to fund 2 months summer salary for faculty/staff/quarknet/ceu coordinators? I think yes. Yes. 

18) Do we want to fund educators coming to workshops each year? I think yes. Yes

19) Marge advises that the E&O funds are allocated to institutions and activities on a yearly basis by the Pis etc as the program emerges.

20) The ATLAS and CMS E&O web pages look like they could benefit from some extensions. Are we prepared to contribute to these from this proposal in exchange for some help with our program? 

21) Chicago has suggested adding “a facet of research to make the proposed collaboration environment accessible to people with visual, hearing, and other challenges.” What do we think? The groups round the table for discussions do not to date include any with expertise in this area. Leave this on the table for a later discussion.

22) We have 1 page for this section. Writers will contribute to 2 separate documents. One is the text for the section and one is a broader document  which could be used over the longer term as input to the  Open Science Lab. The document has been reorganized, so that B1 is the text to be included in the ITR  proposal, B2 are the discussion points raised by Ruth, with some answers and clarifications, B3 is the broader document, which may contain text waiting to migrate to the proposal, and B4 is background information.
B.4. Education and Outreach – additional text

UNDERGRADUATE RESEARCH POSSIBILITIES: (from Homer A. Neal)
Frontier research of the nature being proposed in the ITR could provide excellent opportunities for the advanced training of undergraduate students in physics and computer science. Numerous studies have shown the benefits that can be derived when students work directly with researchers on real-world problems, especially in an exciting atmosphere where the results of success can have visible and far-reaching implications.

I would like to suggest that the E&O section of the proposal contain a section directed toward involving undergraduates in the work of the project in a substantive way, building on the successful REU programs now

administered by US CMS and US ATLAS, but also containing novel new initiatives to demonstrate that we are truly integrating the activity with our work,  and not just gluing an existing undergraduate component to the proposal. 

Some new features that could be considered include, 
1. directly involving computer science and physics undergraduate students in the proposed work both in the summer and during the academic year,  using special assistantships awarded by the Project, with each student having a Computer Science mentor and a Physics mentor at their home institute,  and having departmental endorsement for their work to be accepted as a ‘senior thesis’ when appropriate (I believe CISE might find this attractive)
2. having some of the student projects be specified to bridge the large-ITR and medium-ITR efforts, since the students could perform useful beta tests to insure that the collaborative tool framework that would be developed  under the medium-ITR umbrella was indeed accommodating the analysis environment being developed in the large ITR (this would use the students as a test group where an in-depth knowledge of applications was not required and, indeed, may not even be desirable, -- and would also help to link the two ITRs at some level,  a step I am presuming would need to be done in any case). 
3. having arrangements where students working on certain types of projects within the ITR structure could be guaranteed slots in the CERN/ US REU program, if their presence at CERN during the summer would be an asset for their ITR work. This would be a way of more directly tying REU assignments (outside the formal CERN Summer Student Program) to US ATLAS and US CMS priorities, and giving students a richer experience. Many Grid tests, in spite of the ubiquitous nature of the Grid,  could presumably benefit from some CERN activity and presence.

The three ideas above seek to 
-  involve computer science students (heretofore our REU students had to be in physics)

- call for a deeper involvement of the students (not just for the summer)

- provide special research opportunities and recognition for bright undergraduates who would work on the ITR projects

- use our existing bridge to CERN (via our established REU programs) for appropriate cases where it would benefit the students and their ITR-related projects for them to spend time at CERN

- expose both physics and computer science students to the excitement of doing real Grid computing r/d

- provide a link between the medium and large ITRs

This framework can provide the fabric for any other special concerns the writing group may wish to overlay, such as 

-       encouragement of women and minorities to consider careers in science

-       building stronger bridges between LHC physics and computer science

-       providing students exposure to how science is conducted in large collaborative (and international) settings

-       etc.

VIRTUAL VISITOR GALLERY: (from Homer A. Neal)
I hope the E&O section will include the outline of a virtual visitor gallery centered around the LHC control rooms where event displays, etc. , can be viewed  via the web  ..  and where  related web recordings can be accessed to hear status updates and discussions of  the underlying physics being studied.  That latter would be easy to do.  In our WLAP Project, for example, we already have hundreds of lectures by people like Fabiola

Gianotti, Chris Quigg,  Peter Higgs, etc. which could be edited to provide the required content.  (And more are being recorded all the time ­ and many of the new ones could be targeted by the speakers to audiences our E&O coordinators specified). (Parenthetically, I learned a few days ago that Wesley Smith has been thinking about what such a Gallery might look like -- and he certainly would be a good person to bring into such a discussion).

Of course, this whole concept is not too far removed from the virtual control room idea which has been discussed -- and it perhaps should be linked with it at some level.
(From Harvey Newman)
A complementary aspect, which needs to be woven together with the intention to involve undergraduates, is the use of the new systems and working methods developed and used as part of the deliverables of this proposal.

Specifically, dynamic workspaces, community grids (known as "private grids" in the preproposal, and the persistent collaborative environment that will be wedded to these (from the Medium ITR "GESCR" proposal) will

enable:

     o Ongoing involvement in analysis

     o Collaborative work among students throughout the year

     o The construction of new learning environment (for physics)

        as well as improved analysis toolsets, in student (or teacher) projects.

E & O Comments from US-ALICE/Houston (Larry Pinsky)
These comments are intended only to represent the possible contribution of the efforts at the University of Houston to the DoVES Education and Outreach part of the program.

As is the case at most large research universities, we have considerable overall computing resources, both concentrated in high performance centers and institutes, and in the broader campus community.  While many students now have their own laptops, it is still common for the majority to make use of open access workstations at numerous locations on campus, or to login over the network from their home computers.  It goes without saying that there are a variety of operating systems in use as well as a colorful spectrum of hardware platforms.  It does not take much imagination to see that this environment is a microcosm of the world at large.

As such, we hope to be able to use the campus as a Grid test-bed, both as a tool to develop and test the software, but to allow the students, faculty and staff in the broader university community to realize the benefits of such an infrastructure.  Those benefits likely to be appreciated by such a community include access to large temporary storage, access to a broad range of high performance software for which the university has licenses including many hardware intensive graphics packages.  Of course, one should attempt to look forward to anticipate the potential uses and not at what is nominally done now.  Even 15 years ago, few English professors saw having a computer on their desktop as being an essential tool.  Now, of course, few doubt it.  My point is that as the capabilities become available, new uses will evolve to take advantage of them.

We would intend not only to deploy this Campus Grid and to link it as time goes by to the larger Grid world, but to rely heavily on our Computer Science undergraduate and graduate students to participate in the overall effort.  Beyond that, we would be educating an entire generation of students from all majors to become comfortable with the use of distributed computing assets, just as much of the last generation became comfortable with the use of personal workstations from their academic experiences.

Finally, the University of Houston is one of the most culturally and racially diverse major urban universities in the United States.  Our student body is approaching 60% minorities and international students; with roughly equal representation from Asians, African Americans and Hispanics.

B.5. Education and Outreach – attachments to help the thinking

ATLAS Education and Outreach page: http://atlasexperiment.org/committee/committee_next_meetings.html
US CMS Education and Outreach page: http://uscms.fnal.gov/uscms/eando/eando.html 

Quarknet: http://quarknet.fnal.gov/ 

Physics REU sites: 

http://www.nhn.ou.edu/reuhome/
http://www.public.iastate.edu/~physics/REU/index.html 

http://www.hep.physics.neu.edu/reu_at_cern/program_description.htm 

From UTA etc EOI













Langston U. is the only historically black college/university in Oklahoma. It currently has a black student enrollment of 84%.  UTA has a large Hispanic student population and SOSU has a large Native American student population.  We are including an education and outreach section in our EoI to emphasize the strong educational mission we could accomplish if chosen for this ITR submission.  The four univeristies, UTA/OU/LU/SOSU, have extensive working experience in integrating minority groups into HEP.

Langston/OU/SOSU: Through the efforts of Joel Snow in developing a remote online monitoring system for the D0 experiment, Langston provides the rare opportunity for minority students to participate in a frontline experiment at Fermilab.  Students at Langston played an active role in testing and using these tools.  Langston and OU also collaborate in running a D0 Monte Carlo simulation farm.  Langston HEP has a linux cluster with D0 software installed and this cluster's condor pool is shared with OU's condor pool.

UTA: Currently, greater than a third of the 23,821 students at UTA are classified as minorities. UTA aggressively promotes a  variety of programs to increase the fraction of traditionally under-represented groups in higher education. The University of Texas at Arlington and Oklahoma University were two of the first twelve institutions to participate in the NSF funded Quarknet program, which is now in its fifth year and includes over 50 universities and national laboratories. A recent initiative between UTA and local schools is the TECOSE (TExas Cosmic Observations by School Experimenters) project, bringing hispanic and rural schools in partnership with UTA.

From UFL etc EOI

Minnesota and Florida have extensive Physics REU programs in which HEP par-ticipates.  Minnesota also has the Science CentrUM program for K-16 teachers.  Florida has several students working in Grid technology research and leverages the extensive GriPhyN/iVDGL outreach effort  and the recently funded CHEPREO research/outreach program in the Miami area (Avery was co-PI), which includes Grid computing, CMS research and collaboration with Brazil.  Our proposed technologies naturally integrate students with leading edge research, offer web-based tools for the public to learn about experimental research activities as they unfold and provide pedagogical tools for teachers. 
Medium ITR - Education and Outreach
The Education and Outreach (E&O) program associated with this Medium ITR will enable a collaborative learning community engaging non-traditional students in our studies of particle physics at the energy frontier. In the collaborative learning environments that will result for the development components of the proposal, students will become empowered to do science projects and/or help develop the learning environment itself, as a student peer group.  Our efforts will involve high school teachers and individuals engaged in education research.  We will deploy collaboratory tools into local schools to disseminate high-energy physics knowledge into the classroom, enhance physics classroom activities, and explore how the tools adapt to the school community. In addition, QuarkNet-affiliated [70] teachers will utilize the collaboratory tools through summer high-energy research programs. QuarkNet is a successful national program of particle physics education and outreach, supported by NSF that partners high school teachers with physicist mentors.  Teachers work as researchers and collaborators in forefront physics projects. The program, now in its fifth year, has over 50 participating university and national laboratory centers, five of which are represented in this ITR proposal. The E&O team envisages a competition, modeled after the ThinkQuest [76] concept of forming 5 person teams with a coach to develop a project to be shared.  While ThinkQuest projects are website lessons, we could develop live lesson plans that would involve remote teams linked together into the collaborative learning environment.  Moreover teams could and should consist of geographical separated members with like interests.  By providing access to our facilities and research activities, we will build personal fulfillment and science excitement in students as well as open their eyes to new career opportunities. Teachers will be reinvigorated through greater exposure to pedagogical innovations that will translate into successful physics classroom experiences. 

Our first goal is to disseminate the collaboratory tools into schools located near our partners. The tools will provide a 'real window' into the exciting world of particle physics at remote accelerator laboratories for many K-12 students and teachers. For education and outreach involving K-12 teachers, we will draw from the pool of active and highly regarded QuarkNet Teachers affiliated with QuarkNet Centers associated with our participating groups Teachers and students will utilize VRVS teleconferencing capability and archived web lectures to support and strengthen relationships and interactions between students, teachers, and physicists.  Through these tools, students and teachers will interact with physicists at universities and laboratories to bring high energy physics into the classroom. Classroom-classroom interactions will also be a vital part of the proposal to foster teacher mentoring as well as to build a community among students. This will maintain and build the ties between the many QuarkNet Centers – offering the possibility of physics and analysis meetings, seminars, sharing of teaching strategies, and development of classroom transfer applications.  This will enhance the effectiveness of the QuarkNet “Collaboratory” at the same time as the physicists and computer specialists are developing tools for the effective operation of particle physics collaboratories. We will also provide internships for students to actively work on developing, prototyping, testing and using the collaborative tools.  

The Education and Outreach Area Coordinator will establish a group that will discuss communication and development issues related to education. These discussions will be aimed at the goals of developing collaborative learning sessions referencing both QuarkNet and ThinkQuest team lesson development model mentioned above, with a new dimension of live interactive participation, and collaborative class and research projects, among undergraduates and high school students.

QuarkNet experiences clearly demonstrate that once engaged in research, many teachers are eager to continue research activities for periods of 4-8 weeks during summer breaks if opportunities are available. Likewise, physicist mentors who have made a significant investment of personal time and effort to developing teacher-researchers at their Center, are keen to capitalize on that investment by continuing the working and research relationship with these teachers in subsequent years if resources are available to accomplish this. This proposal extends the methods for supporting and interacting with QuarkNet teachers, directly benefiting both teachers and QuarkNet.

This ITR program will provide research opportunities for up to eight teachers per year for eight weeks of summer research each. We will provide support for three groups: (1) University of Texas at Arlington (and affiliated groups at the University of Oklahoma and Langston University); (2) the University of Iowa; and (3) Florida International University (FIU).  Of these, UTA, OU and UI are 3 of the 12 original QuarkNet Centers funded by NSF since 1999. They have long established relationships between teachers and physicists. Through their programs, they have reached tens of thousands of high school students.  FIU is a new QuarkNet center. These groups provide a natural mechanism to attract teachers to basic research and to build communities of teacher and physics researchers.

The participating groups in this proposal cover significant geographic regions and have the potential to engage underrepresented groups in HEP.  UTA/OU/Langston cover North Central Texas and Central Oklahoma and Langston is Oklahoma’s only Historically Black College. UI reaches rural, middle America. Located in Miami, FIU is one of the largest minority universities in the continental US and the largest Hispanic serving minority university with over 32,000 students, 55% of which are Hispanic and 20% of which are African American. These groups will naturally form a mini-collaboratory focused on providing outreach and access for undergraduate and high school minority students to the world of particle physics. 

Support for participant teachers is free of indirect costs and is typically in the range of 5K for salary with modest additional for travel and subsistence as needed.  We intend to provide equipment support ($8K) to FIU in the first year to equip two high school classrooms with computer equipment and to help leverage their initial involvement in this program.

UTA/OU/Langston will also concentrate on minority recruiting programs.  Since we are delivering a new collaborative environment in this proposal, it would be appropriate to focus on how this new paradigm can help traditionally under-represented students in physics.  Langston and OU collaborate in running a D0 Monte Carlo simulation farm.  Langston HEP has a Linux cluster with D0 software installed and this cluster's condor pool is shared with OU's condor pool. The collaborative tools to be developed through this proposal, with active student involvement at Langston, can open doors for traditionally underrepresented students to participate in the greatest scientific discoveries at U.S. and international laboratories.

A recent initiative between UTA and local schools is the TECOSE (TExas Cosmic Observations by School Experimenters) [71] project. This is part of an international initiative to have high school students participate directly in research on the physics and origins of ultra high energy cosmic rays. A network of detectors will be mounted on the roofs of high schools. We are working on a pilot project with three Fort Worth, Texas, high schools; two schools are predominantly minority Hispanic schools, and the third is in a rural area south of Fort Worth. The collaborative tools proposed in the medium ITR will be deployed in the TECOSE project and play an invaluable role in opening the world of physics for these K-12 students.

In the area of education research, we will develop direct and collaborative links with colleagues engaged in studying the effectiveness of collaboratory tools from an educational perspective at the undergraduate level as well as in the education of scientists joining large-scale research projects. To do this, we provide half-time support for a graduate student doing dissertation research in the School of Education at Michigan on the effectiveness of information delivery using the WLAP technology.  Undergraduates participating in a summer Research Experience for Undergraduates (REU) and general physics undergraduates will be used as subjects in research on design principles for the WLAP technology and in an attempt to study the role of individual difference in the design of instructional materials for same [73, 74].  The results of this research will be immediately applied to the research and development efforts of the ITR that relate to human-computer interface and will be incorporated into the other aspects of this educational and outreach proposal.  Through this research, physicists will gain insight from professional educators into the nature and effectiveness of information delivery using the WLAP technology.  Simultaneously, educators will gain insight into the nature and operation of science experimentation in large collaborations, which may spawn further research.  

The University of Iowa team will leverage four existing programs to conduct education and outreach for this ITR: Iowa QuarkNet, Science Education Center of School of Education, Grid Research & educatiOn group @ IoWa (GROW), and Studio of Academic Technologies for Education.

Florida International University will deploy tools to local high schools and evaluate their impact. It leverages on CHEPREO (Interregional grid-enabled center for high-energy physics research and education outreach), which is an integrated program of high energy physics research at CMS, education and outreach, and networking infrastructure development at the largest Hispanic PhD-granting Research Intensive University in the 50 states. FIU has forged a strong relationship between physics and education faculty that will support this project.  FIU will also lead a coordinated program for E&O as described herein by creating a community of practice among the various collaborating institutions.   We will foster this collaboration through interactive meetings and mini-workshops using the collaboratory tools to insure integration of E&O project goals to engage minorities, improve physics classroom curriculum directed by teacher / student contribution and response, add a new dimension to existing successful pedagogical approaches such as QuarkNet and ThinkQuest, and employ education research techniques to monitor and approve these approaches.
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