Dear Colleague:

This survey is being distributed to instructors of students who are visually impaired by the American Printing House for the Blind as part of a research study funded by the National Institutes of Health to develop accessible advanced tutoring software for science.  The project team includes a master science teacher, experts in artificial intelligence, and experts in accessibility technology, including the National Federation of the Blind.

Background Information

A formidable problem continually faced by students who are visually impaired is the issue of equitable access to high-quality education.  Building a solid foundation in the core sciences in the primary and secondary school years is absolutely crucial so that the doors to career opportunities in scientific, medical and technical fields are not closed to students with visual impairments.  For students to be prepared to become successful in these fields, they must have the proper background at the most fundamental level, and chemistry, the content focus of this research, is a clear example of a “gatekeeper” course in this area.

Chemistry comprises the majority of the content standard for physical science in the National Science Education Standards, and yet is one of the most neglected areas in terms of quality educational software in general.  Through recent federally-supported research, Quantum Simulations, Inc. has successfully developed, tested and brought to the classroom the very first artificial intelligence (AI) tutoring systems for chemistry.  This work is the first to succeed in addressing the longstanding and clearly articulated needs for interactive tutoring software in chemistry.  Research has shown again and again that one-on-one instruction is a highly effective method for improving student learning and achievement.  The Quantum intelligent tutoring technology achieved breakthroughs over regular tutorial software in several key respects, which enables it to be effective in one-on-one instructional situations where conventional tutorials typically are not: students can use their own problems, get help on their own mistakes, and ask the tutor questions about concepts and how they relate to their problems.  In scientifically-based controlled research studies, these AI tutors have been documented to improve student performance and comprehension significantly.  Interviews with students show they find the programs engaging, interesting and fun to interact with.  For more information on the educational technology used in this project, please visit http://www.quantumsimulations.com/home.html.

The goal of the present research is to bring the full power and benefit of this cutting-edge new educational technology to students who are blind and visually impaired using Internet-capable screen access technology.  If successful, an immediate outcome will be the first-ever artificial intelligence tutoring systems that are accessible to students with visual impairments.  The purpose of this survey is to begin gathering much-needed information from the community of instructors of the visually impaired to inform the efforts and decisions of the project’s researchers, and your participation will help to ensure the resulting accessible instructional software is of the highest quality.

Please email your completed survey document to Dr. Benny Johnson, project principal investigator, at johnson@quantumsimulations.com no later than May 31 so that your responses can be considered in shaping the direction of the research project.

Name:
___________________________________

Title:
___________________________________

School:
___________________________________

Address:
___________________________________



___________________________________

Email:
___________________________________

Demographic Information
How many of your students are Braille/tactile graphic users and how many use low vision adaptations?

What are the grade levels of your students who are visually impaired?

How many of your students who are visually impaired are in mainstream education classes?

Which subjects do you teach or support?

How many years of experience do you have teaching students who are visually impaired?

Do you have a visual impairment?  If so, would you be willing to share your personal experiences with adaptations or alternative techniques that you have used to access the sciences?

Do you have a background in science?  Do you have a specific background in chemistry?  Please elaborate (major, minor, etc.).

Have you ever taught or supported a student in chemistry who is blind or visually impaired?  Please elaborate on your experience.  (If you do not teach or support chemistry, please answer N/A.)

At what levels do you teach or support chemistry (e.g. middle school physical science, high school Chemistry I, honors/AP chemistry)?

Do you currently have chemistry students who are visually impaired, or expect to have chemistry students who are visually impaired in the near future?

Are there instructors at your school(s) teaching chemistry to students who are visually impaired who do not have a background in special education for this population of students?
Resources
What access technologies do you have available on computers at your school(s)?

Do your students have the same technologies available to them at home or on portable computers?

What technologies do your students use for browsing the Internet?

What accessible instructional resources do you use to teach chemistry?

Do you feel you have sufficient instructional materials and support to teach chemistry to students who are visually impaired?

Are there other technologies specifically related to chemistry for which there is a need for accessibility?

What kind of accessible instructional software do you use in other subjects?

How would you rate the accessible instructional software you have available to you?

In Phase I of the project, feasibility of the research will be demonstrated by developing a prototype accessible web-based AI tutoring program that passes certification in the National Federation of the Blind’s Nonvisual Accessibility Web Application Certification Program.  As an optional part of your participation in this survey, you may choose to take a few minutes to review the current AI tutor (before accessibility is implemented) and give us your suggestions.  A version of the AI tutor being used in this project is located at http://www.quantumsimulations.com/demo/accessibility/eqbal/start.pl.
This tutor is on the chemistry topic of balancing chemical equations, a fundamental concept in elementary chemistry.  Even if you don’t have a background in chemistry, this should not discourage you since the tutor is extremely easy to use.  The instructions for using the tutor (from the Instructions button at tutor’s site) are below.
Equation Balancing Tutor

This Tutor will help you with balancing chemical equations. To get started, click the "New Problem" button, enter your unbalanced chemical equation in the "Enter an Equation" box and click "OK". You may enter any equation you wish, using the format: 

BaCl2 + Na2SO4 -> BaSO4 + NaCl
You may also select an equation from the several examples provided on the "Choose an Equation" menu. 

Once you have entered your equation, the Tutor will balance it for you a step at a time, and give an explanation for each step it takes. Click "Next Step" to take a step. At any time, before or after each step, you can ask a question about the problem by selecting a question from the "Ask a Question" menu and clicking "Ask". This is often the best way to gain a better understanding of balancing equations. 
If you do not have a chemistry background, you can simply select an example from the “Choose an Equation” menu as described above.

Please feel free to try the tutor, including with JAWS if you wish, and give us your initial feedback and comments below.  Please contact Dr. Benny Johnson at johnson@quantumsimulations.com with any questions you may have while using the tutor.

Would you be willing to allow project researchers to follow up by contacting you from time to time with questions related to accessibility as specific issues arise in the course of the research?

As the project progresses, the accessibility of this AI tutor will be continually improved.  Would you be willing to review this site again periodically to provide project researchers with ongoing feedback?

In Phase II of this project, would you be interested in piloting a version of the accessible AI chemistry tutor with your students?

Would you like a researcher from this project to contact you by phone to discuss your ideas on the issues in this project further?

Do you have any other general suggestions or comments?

Thank you very much for participating in this survey.  Please email your completed survey document to Dr. Benny Johnson at johnson@quantumsimulations.com no later than May 31.
