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Abstract:
The World Wide Web (WWW) is often an underutilized resource in the teaching of Science and Mathematics.  We propose to offer a 4 day workshop in the UALR Department of Chemistry computing lab designed to enhance the transference of pedagogic material on the WWW to the classroom.  The workshop will be offered from July 26-29, 2004.  This workshop will consist of daily focus sessions and a unique workshop WEB page designed to function as a portal to educational material on the WEB.  A follow-up workshop will be held in the fall for participants to share experiences and assess activities.

Project Description: 

One of the challenges of K-12 SMET (Science Mathematic Engineering & Technology) education is effective usage of WEB based resources.  Full utilization of these resources requires both an understanding of the fundamentals of WEB infrastructure and knowledge of the types of opportunities available.  We propose to a host a 4 day focus workshop in the department of chemistry's academic computing lab designed to familiarize attendants with various aspects of WEB based technology that are transferable to the K-12 classroom.  Each day will have a unique two part modular format devoted to a specific theme.  The first two sessions will be designed to acquaint attendants with accessing and creating their own general WEB content, and, the second two sessions will be devoted to specific online activities.   

Critical to the success of the workshop will be the development of a unique WEB page devoted to the workshop.  This WEB page will perform two fundamental functions.  First, it will function as a portal to educational resources during the workshop and second, facilitate transference of the material to the classroom once the workshop is completed.   We will continue to maintain this page once the workshop is completed and will further set up a mechanism for attendants to post and share sites of interest on this page once the workshop if completed.

Module 1:  Basic WEB Pages and Resources.  

AM session:  This session will assume no prior knowledge and start with a brief introduction to the architecture of dynamic and static WEB content, an overview of basic html code and techniques for downloading images from Web pages.   Attendants will be introduced to various WEB based learning objects like Quicktime movies and JAVA applets.  We will distribute and go over a specific applet, the Virtual Chemistry Laboratory, which has been developed at Carnegie Mellon University.  
PM Session:  A basic introduction to search engines and Boolean commands associated with advanced searches.  An overview on downloading files, zipping and unzipping files and finding sources of free and academically discounted software.  There will be a special session on using the WEB to access laboratory safety information with a focus on Material Safety Data Sheets.  Attendants will have time to explore material of their own choosing and we will go over submission of useful sites to the Workshop WEB page once the workshop is completed.
Module 2:  Creating Interactive Quizzes. 

AM Session:  Attendants will be given a disk containing non-commercial software developed in VB-6 which allows them to create interactive JAVA script quizzes with associated image files and hint options.  We will show how these quizzes have been used in the UALR general chemistry program and then we will create our own quizzes.   These quizzes allow the instructor to embed images, hints and various types of learning objects into the quizzes.  

PM Session:  Embedding learning objects like Quicktime movies and JAVA applets into quizzes.  This will be the end of the first part of the workshop and we will have a discussion session prior to its completion.

Module 3: Interactive Nanoscale Visualization in the Sciences and Engineering Education (INVSEE) Workshop.   

AM Session: An Introduction to the INVSEE Project.   The INVSEE project at Arizona State University developed the first interface for running SP-AFM(Scanning Probe-Atomic Force Microscope) experiments over the World Wide Web and has set up a series of interactive activities for use in high schools, science museums and college classrooms.   The INVSEE project is an NSF funded program which allows participants to remotely run SP-AFM sessions that map out surface characteristics with a 20 nm resolution on samples such as nanotubes and DNA plasmids.  In addition to the remote SP-AFM session, the INVSEE project has created 14 educational modules, 66 JAVA Applet/JavaScript interactive activities, and a Visualization Gallery with over 1000 images, animations and activities the participants will be able to access once the workshop is over.  

PM Session: An actual SPM session where attendants will remotely run a sample we submitted previously to Arizona State from UALR on the Scanning Probe-Atomic Force Microscope.
Module 4: The physics, chemistry and math of space exploration and robotics:

AM Session:  Visit the UALR Planetarium to learn about space and the challenges of space exploration.  The attendants will then be exposed to NASA’s ROVer Ranch, which is an interactive, Web-based robotics workshop with instructions for a software robot to perform a mission in a virtual environment. ROVer Ranch gives attendants and educators an opportunity to learn and apply basic math and science concepts and to observe the behavior of a system they design. It is also ideal for development of the hardware to build a working robot for students interested in a challenging science project. It is centered on the International Space Station (ISS) and the mission goals are to navigate to various locations on the ISS and perform video reconnaissance. The attendants will study and learn about the various sciences, which go into robotics for preparation of actual interactions with the NASA’s software.   As part of this session, attendants will have hands-on robotic interactive activities including photographic reconnaissance, and, taking spectrometer readings and other measurements of the planetary environment. It is based on the Mars Pathfinder robot that explored Mars in 1997 and the current mission now studying Mars. Attendants will be taught the significance of planetary science and how to actually design a robotics laboratory to study the chemistry, physics and geology of a planet’s environment.
Module 5:  NASA’s Information Access Lab (IAL) 
PM Session:  Accessible STEM tools for K-16+ students.  STEM stands for Science, Technology, Engineering and Mathematics. The Information Access Lab is part of NASA's Education Enterprise strategy to inspire and motivate students at all levels to pursue careers in the fields of science, technology, engineering and mathematics, as well as teaching.  Schools participating in NASA's International Space Station EarthKAM educational program can track the exact orbital path of the ISS on the Internet. 

One of many such interactive activities involves attendants being taught the procedures to determine the precise time the space station passes directly over the place on earth they want to have photographed. They will then send this image request information to NASA via the internet.  This information will be transmitted to NASA where the students will receive the latest requested image directly to their e-mail or school internet site.  More than 13,370 high-quality digital pictures of Earth have since been taken by students and are available online via the easy-to-use ISS EarthKAM Datasystem at: http://www.earthkam.ucsd.edu/public/images/.  This is only one of hundreds of activities available from NASA and other activities will be presented as time permits.  

Significance of Project:  In the 1989 Board of Trustees description of the UA systems charge, the University of Arkansas is described as a "comprehensive, multi-campus, publicly-aided institution dedicated to the improvement of mind and spirit through the development and dissemination of knowledge".  This proposal constitutes a collaborative effort between UALR and the Little Rock School district that will have a definite positive impact on the aforementioned component of the UA statement of mission.  Through offering a workshop on the use of WEB based resources we not only enhance the dissemination of knowledge, but we build better ties between these two public educational institutions.  Due to the nature of the world wide web this project has also allows direct access to resources from outside of the state, as is evidenced by the attached letters of support from Carnegie Mellon University, NASA and the INVSEE laboratory at Arizona State University.  In effect, this workshop is bring to Little Rock resources from all over the country.

Identification of Collaborative Community Partner:  Little Rock School District.  Please see attached letter from Rene Carson, Science Specialist of the Little Rock School District.  It should be noted that due to the WEB page being proposed in this workshop, material will be available to a greater audience than those attending the workshop.  It should also be pointed out that free software and a “resource CD” will be provided to all participants in this workshop.  The resource CD will contain all software necessary for running all programs presented during the workshop as well as the addresses of hundreds of additional Web pages where information can be accessed.
Evaluation:   At the end of each module attendants will have the opportunity to anomalously provide their responses to that module's activities through an online survey.  These surveys are created with a program, "Survey Manager", created by Dr. Belford and Chris Killingworth.  We will also embed a survey into the Workshop WEB site that allows participants to provide feedback on the experiences with the workshop material after the workshop has been completed.  During the Fall we will have a follow up workshop where attendants can share their experiences and we can work up on any material collected during the evaluations.

Plans for Dissemination:

Ms. Rene’ Carson, Science Specialist for the Little Rock School District, has agreed to help with dissemination of information concerning this workshop to the teachers in the Little Rock school district. It is anticipated that we will be able to accommodate a total of 24 teachers.  Initially, we will restrict participation to Little Rock.  Dissemination of information about the workshop will however be made available on the Workshop’s WEB page with links to the University of Arkansas at Little Rock’s WEB page as well as links to the Little Rock School District’s WEB page.  In addition, the entire workshop and all information presented during the 4 day workshop, will be available continuously on the Workshop’s WEB server.  It will therefore be available to anyone in the world with access to the internet.

