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ISLAND Conference Mission 

The Inclusion in Science, learning a New Direction, Conference on Disability, (ISLAND) seeks to shift the societal paradigm and raise expectations as to what is possible in Science, Technology, Engineering, and Mathematics (STEM) education for persons with disabilities. Symposium topics encompass factors that contribute to the under-representation of persons with disabilities in the STEM pipeline and strategies for their retention in this critical area of the 21st century economies and societies of the Fourth Industrial Revolution.

At ISLAND, we believe it is through education that we will reach the hearts and minds of the publics as to what is possible for persons with disabilities and remove barriers to access. ISLAND presentations intend to drive innovation in pedagogy and methodology, while informing and connecting a community of teachers and future educators to the latest technological interventions, and exploring methodological innovations ranging from simple access solutions for learning in a more inclusive way to global alternative praxis.  Multisensory and hands-on approaches are emphasized during this conference, to stimulate and promote more equitable and inclusive student learning experiences. 

The ISLAND conference, since its founding in 2010, continues to serve as a forum for conference attendees to meet, network, and collaborate to reshape the future of science access for students with disabilities. Originally organized and operated by scientists with disabilities who had a common mission to make the subject they loved more accessible and inclusive, ISLAND has grown to embrace a tapestry of non-disabled partners that have expressed a strong commitment for the full inclusion of persons with disabilities into the STEM professions. All individuals and organizations are welcome to participate at ISLAND. 

The conference organizers hope that your participation is equally rewarding and fulfilling as it is for us. To us, the inclusion of persons with disabilities into the STEM professions is beyond commitment and passion – it is a calling. We are active in promoting the full and authentic inclusion of persons with disabilities within the scientific community through other professional societies and organizations of scientists. Come join our community of research and practice as we continue to further shift the societal paradigm to where a STEM professional with a disability becomes the norm rather than the exception. 

Conference Schedule Overview – Friday September 17, 2021
5:30 p.m.–6:00 p.m. Eastern Daylight Time (GMT/UTC minus 4 hours)
Zoom meeting open for registrant login and networking.
Please call Ashley Neybert at 866-862-9665 xt 5 for login support.
6:00 p.m.
Welcome and Introductions.
Dr. Cary Supalo & Dr. Daniel Steinberg.
Panel 1: Transformative Alliances

6:05 p.m.
Improving STEM Researcher Outreach Efforts Working with Communities with Blindness and Vision Impairment (BVI).  
Dr. Daniel Steinberg, 

Princeton University, Princeton, New Jersey
and 

Jasodhara Bhattacharya, Princeton University, Princeton, New Jersey.

6:35 p.m.
Developing laboratory procedures in chemistry for independent learning of students who are blind or low vision.  
Dr. Siegbert Schmid, 

University of Sydney, New South Wales, Australia.
and 

Dr. Alice E. Motion, University of Sydney,

Dr. Prarthana Devi, Dr. Peter J. Rutledge, Dr. Shane Wilkinson, University of Sydney,
Dr. Cary A. Supalo, Educational Testing Service, Princeton, New Jersey,

Jasodhara Bhattacharya, Princeton University, Princeton, New Jersey.
7:05 p.m.
Learning to be a Blind Scientist: Accessible Science from an Autoethnographic Perspective, 

Annalise Diodato, 
Student, Colorado Center for the Blind, Littleton, Colorado.

7:35 p.m., Questions and Answers for Panelists
8:05 p.m. – 9:00 p.m., Virtual Reception
9:30 p.m. Zoom Room Closes
Conference Schedule Overview – Saturday September 18, 2021
8:30 a.m.– 9:00 a.m. Eastern Daylight Time (UTC/GMT minus 4 hours)
Zoom meeting open for registrant login and networking.
Please call Ashley Neybert at 866-862-9665 xt 5 for login support.
9:00 a.m.
Welcome and Introductions.
Dr. Cary Supalo & Dr. Daniel Steinberg.
Panel 2: Empowerment and Dissemination
9:05 a.m.
Teaching Microscopic Concepts in Chemistry to Neurodiverse Students.
Dr. Christin Monroe, 
Landmark College, Putney, Vermont
9:35 a.m.
Sustaining an Open Access Journal focused on Educating Students with Disabilities in STEM.
Dr. Todd Pagano
Laboratory Science Technology Program,
National Technical Institute for the Deaf/Rochester Institute of Technology,
 Rochester, New York
and
Mike Nolan, Open@RIT, Rochester, New York, 
Rahul Jaiswal, Open@RIT, Rochester, New York,
 Suhas Chikkanaravangala Vijayakumar, Open@RIT, Rochester, New York.
10:05 a.m., Questions and Answers for Panelists
Panel 3: Multisensory Interventions
10:25 a.m.
Making molecular imagery more accessible to students with blindness. 
Dr. Bryan F. Shaw,
Baylor University, Waco, Texas.

10:55 a.m.
Building Tools for Inclusive Astronomy: IDATA and Other AUI Initiatives.

Dr. Timothy Spuck
 Associated Universities Inc
Vienna, Virginia 
and

Yasmin Catricheo, Associated Universities Inc, Vienna, Virginia
11:25 a.m.
Accessible Audio Periodic Table. 
Dr. Greg Williams
Independence Science,  West Lafayette, Indiana
and

Ashley Neybert, Wichita State University, Wichita, Kansas
11:55 a.m., Questions and Answers for Panelists

12:25 p.m. – 1:15 p.m., Virtual Lunch Break
Panel 4: Standards and Methodologies
1:15 p.m.
Using Markup Languages for Accessible Scientific, Technical, and Scholarly Document Creation.
Dr. Jason J.G. White
 Educational Testing Service, Princeton, New Jersey
1:45 p.m.
Nemeth in a Box.
Dr. Tina Herzberg
 University of South Carolina Upstate,  Spartansburg, South Carolina
and
 Dr. Tiffany Wild, 
The Ohio State University, Columbus, Ohio
2:15 p.m.
Techniques for B/VI students enrolled in coding courses.
Robert Jaquiss
 Independence Science, West Lafayette, Indiana
2:45 p.m., Question and Answers for Panelists
3:15 p.m. – 3:30 p.m., Afternoon Break
Panel 4: Lifewide and Lifelong Learning
3:30 p.m.
STEM-torship a new 501c3 for blind science mentorship.
Kevin Fjelsted
STEM-torship of the Blind, St. Paul, Minnesota
and

Ashley Neybert, Wichita State University, Wichita, Kansas
4:00 p.m.
Students with disabilities in undergraduate research: Challenges and opportunities

Logan Gin
Arizona State University, Tempe, Arizona
4:30 p.m., Question and Answers for Panelists
4:50 p.m.
Concluding Remarks and Adjourn.

5:00 p.m.
Post-Discussion and Networking.

5:30 p.m. ZOOM Room Closes
ISLAND Conference 2021, Princeton University, Princeton, NJ

Friday, September 17, 2021
Panel 1: Transformative Alliances

6:05 p.m. Improving STEM Researcher Outreach Efforts Working with Communities with Blindness and Vision Impairment (BVI).

Presenters and Co-Authors
Dr. Daniel Steinberg, 
Director of Education Outreach, 

Princeton Center for Complex Materials (PCCM), Princeton University, 

Princeton, New Jersey

and

Jasodhara Bhattacharya, 
ARIS Fellow, Princeton Center for Complex Materials (PCCM), Princeton University, Princeton, New Jersey.
Abstract

This talk overviews NSF Broader Impact efforts to improve accessibility in STEM for BVI communities.  The NSF funded, Princeton Center for Complex Materials program efforts are broad and there is extensive experience creating, modifying and directing workshops to train researchers in different STEM fields and at different multiple venues. We are leveraging these experiences to venture into outreach efforts that are inclusive of the BVI community and create pilot outreach programs including training programs for STEM researchers to develop effective programs outreach and education for BVI audiences.  We will explore multiple aspects of improving the impact of outreach to the many dimensions of impact identity, incorporating aspects specific to audiences with BVI, and discuss the value of establishing career-long impact goals for STEM researchers in outreach and education efforts.

ISLAND Conference 2021, Princeton University, Princeton, NJ

6:35 p.m. Developing laboratory procedures in chemistry for independent learning 
of students who are blind or low vision.
Presenter

Dr. Siegbert Schmid,
The University of Sydney, Sydney, New South Wales, Australia.
and

Dr. Alice E. Motion, University of Sydney,

Dr. Prarthana Devi, Dr. Peter J. Rutledge, Dr. Shane Wilkinson, University of Sydney,

Dr. Cary A. Supalo, Educational Testing Service, Princeton, New Jersey,

Jasodhara Bhattacharya, Princeton University, Princeton, New Jersey.

Abstract

In the School of Chemistry at the University of Sydney we continue to build an inclusive culture for all our staff and students. Laboratory work is a central part of the undergraduate curriculum; hence it is vital that it is accessible to all students.

This project will develop and test experimental procedures that allow students who are blind or have low vision, to work in the laboratory independently and empower them to be more active participants in their own learning. The inclusive design principles underlying this project will also benefit the general student cohort, both in their own learning and their awareness and understanding of accessibility.

We previously mapped out a complete set of experiments that can be adapted, so that students who are blind or have low vision can carry them out independently. We are now in the process of testing these procedures so that we can implement them in the following teaching year. This presentation will discuss the current state of the project and invite discussion on any improvements.

ISLAND Conference 2021, Princeton University, Princeton, NJ

7:05 p.m. Learning to be a Blind Scientist: Accessible Science 
from an Autoethnographic Perspective.
Presenter

Annalise Diodato,
Independence Science, West Lafayette, Indiana.
Abstract

Who knew science and blindness could coincide? The blind scientists at Independence Science are showing the world that they can!  

A scientist may become temporarily or permanently blind at any time in their journey through the STEM pipeline from school to the workplace. They may believe that blindness may close the doors of opportunity to pursue laboratory-based STEM learning and research. This is not true.  Once a dream, laboratory science is now accessible to the blind. This presentation will discuss methodological approaches commonly used by blind scientists to measure mass, volume, and conduct visual analysis of biological samples. Alternate, accessible methods can be used in the lab to complete routine tests. Equipment and training with Independence Science is empowering the blind pursue their interests in the lab.
ISLAND Conference 2021, Princeton University, Princeton, NJ

Saturday, September 18, 2021

Panel 2: Empowerment and Dissemination

9:05 a.m. Teaching Microscopic Concepts in Chemistry to Neurodiverse Students.
Presenter

Dr. Christin Monroe,
Landmark College, Putney, Vermont. 
Abstract

Landmark College (LC) is one of just two colleges in the U.S. that focuses exclusively on serving students who learn differently, including students with learning disabilities such as dyslexia, attention deficit hyperactivity disorder (ADHD), and/or autism, collectively referred to as neurodiverse students.  At LC, neurodiversity is used as a term of empowerment rather than as a diagnosis or disorder. Historically, neurodiverse students are severely underrepresented in STEM fields, representing only about 2% of STEM professionals.  In 2020, LC established a new four-year BS in the life sciences, on top of an existing life sciences AD.   This talk explores some of the strategies used at LC to help diverse learners succeed in Chemistry, including hands-on atomic models and other learning while doing activities.  In addition, we will discuss programs that enable students to succeed both in and outside of the classroom, including the AIE-STEM mentor program and research-based summer internships. 

ISLAND Conference 2021, Princeton University, Princeton, NJ

9:35 a.m. Sustaining an Open Access Journal focused on Educating Students with Disabilities in STEM. 
Presenter and Co-Authors
Dr. Todd Pagano,
Laboratory Science Technology Program,
National Technical Institute for the Deaf/Rochester Institute of Technology
Rochester, New York
and

Mike Nolan,  Open@RIT, Rochester, New York,
Rahul Jaiswal,  Open@RIT, Rochester, New York,
Suhas Chikkanaravangala Vijayakumar, Open@RIT, Rochester, New York.
Abstract

The Journal of Science Education for Students with Disabilities (JSESD) provides a venue for the dissemination of research and applications in STEM education (K-college) for students with varying disabilities.  JSESD is a peer-reviewed journal that was first published in the early 1990’s.  The journal was moved to an Open Access format (free to both readers and authors) in 2007, and more recently began publishing Inclusion in Science Learning a New Direction (ISLAND) conference proceedings.  Reasons for the change to Open Access included production costs, wide-spread dissemination, publishing logistics, and accessibility. Open Access, however, does not inherently ensure equal access. Even when we succeed at removing financial and copyright barriers, others can remain- like access for readers/authors with disabilities.  In 2021, JSESD teamed with Open@RIT with the goal of improving accessibility and readership of the journal for all. We will explore some of the challenges and successes that we have experienced with sustaining the journal and improving the accessibility of quality information about STEM education for students with disabilities.

Panel 3: Multisensory Interventions
ISLAND Conference 2021, Princeton University, Princeton, NJ

10:25 a.m. Making molecular imagery more accessible to students with blindness.
Presenter 

Dr. Bryan F. Shaw,
Baylor University, Waco, Texas.
Abstract

This presentation will discuss our recent investigations into fabricating 3D models of molecular graphics that are millimeter in scale. We refer to these models as micro models. The size of micro models range from the size of a rice grain to a peanut. We have converted X-ray crystal structures of various proteins into atomically accurate models on this size scale. Some of these models are made via 3D printing, using biocompatible resin. Others are made from edible gummy material using silcone molding, where the initial silicone mold is made from a 3D printed master structure. We have tested students’ ability to recall the shape of micro models using manual stereognosis (tactile sensing with fingers) and oral stereognosis (tactile sensing with the tongue and lips). Despite their small size, students were able to recall the structure of models accurately (at about 85 %) by both oral and manual stereognosis. However, these tests were only performed on blindfolded sighted students. The small size of these models gives them two advantages over more conventional models that are larger in size. First, the models are cheaper to make (about 10 cents per model). Secondly, the models are more portable than conventional base-ball size models, allowing models to be arrayed, stored, and transported at high volume. The low cost and small size of micro models could make large numbers of 3D images (such as in a standard biochemistry textbook) more accessible to students with blindness.
ISLAND Conference 2021, Princeton University, Princeton, NJ

10:55 a.m. Building Tools for Inclusive Astronomy: IDATA and Other AUI Initiatives
Presenter and Co-Authors
Dr. Timothy Spuck, Associated Universities Inc, 
Vienna, Virginia
and

Yasmin Catricheo, Associated Universities Inc, Vienna, Virginia.
Abstract

In partnership with other US and international institutions, AUI is working to support the development of resources to make teaching and learning of astronomy accessible to all. Innovators Developing Accessible Tools for Astronomy (IDATA)is developing a new software tool along with curricular resources that make astronomy accessible to the blind and visually impaired (BVI). In addition, AUI is working with the Organization of American States to produce an online repository of known education resources to support learners with disabilities. Attendees will experience the new IDATA software tool, and learn about the new online repository and how they can help.

ISLAND Conference 2021, Princeton University, Princeton, NJ

11:25 a.m. Accessible Audio Periodic Table.
Presenter and Co-Author
Dr. Greg Williams, 
Independence Science, West Lafayette, Indiana

and

Ashley Neybert, Wichita State University, Wichita, Kansas.
Abstract

This presentation will discuss various adaptations of periodic tables of the elements that have been documented in chemical education literature that have been used to assist blind and vision impaired students.

Challenges as it pertains to periodic trends have presented accessibility barriers for science educators of blind students. The new Accessible Audio Periodic Table is a free web based periodic table that leverages the use of audio sonification to communicate periodic trend information that is traditionally communicated through either color or arrows. A demonstration of the new sonification tools will be included as part of this presentation.

Panel 4: Standards and Methodologies
ISLAND Conference 2021, Princeton University, Princeton, NJ

1:15 p.m. Using Markup Languages for Accessible Scientific, Technical, and Scholarly Document Creation.
Presenter

Dr. Jason J.G. White,
Educational Testing Service, Princeton, New Jersey.
Abstract

In using software to write a scientific, technical, or other scholarly document, authors have essentially two options. They can either write it in a word processor, or write it in a text editor using a markup language such as HTML, LaTeX, Markdown, or ASCIIDoc.

This presentation gives an overview of the latter approach, focusing on both the nonvisual accessibility of the writing process, and that of the documents produced. Currently popular markup languages and established tools associated with them are introduced. Support for mathematical notation is considered. In addition, domain-specific programming languages for constructing various types of diagrams can be well integrated into the document production process. These languages offer interesting potential to facilitate the nonvisual creation of graphical content, while raising insufficiently explored research questions.

The flexibility with which documents written in current markup languages can be converted to different output formats is emphasized. These formats include HTML, EPUB, and PDF, as well as file formats used by contemporary word processors. Such conversion facilities can serve as means of enhancing the accessibility of a document both for the author (during the editing and proofreading process) and for those among the document’s recipients who use assistive technologies, such as screen readers and screen magnifiers.

ISLAND Conference 2021, Princeton University, Princeton, NJ

1:45 p.m. Nemeth in a Box
Presenters 

Dr. Tina Herzberg,
University of South Carolina Upstate, Spartansburg, South Carolina
and

Dr. Tiffany Wild, The Ohio State University, Columbus, Ohio.
Abstract

Project Inspire is a U.S. Department Education grant funded project that provides both professional development for teachers of students with visual impairments and extra-curricular programming supporting the accurate use of Nemeth Code by students with visual impairments in both the math and science curriculums.  As part of the grant, programming was provided to middle school students, across the country, in grades 6-8 titled Nemeth in a Box.  Through the use of problem-based learning, students participated in a series of puzzles and hands-on learning experiences to examine their conceptual knowledge of mathematical concepts that were sent to them directly.  

This presentation will present findings regarding student knowledge of Nemeth code, student understanding of mathematical concepts and lessons from the extra-curriculum programming being offered online. The research focused around the following questions: 1)What knowledge of Nemeth Code do students in grades 6-8 possess?; 2)What impact does use of a problem-based method of online learning have on students’ Nemeth knowledge of symbols and equations in grades 6-8?; 3) Did the Nemeth in a Box impact student knowledge of Nemeth symbols and equations in grades 6-8?; and 5) What are the self-efficacy levels of participants in STEM before and after participating in the program?

ISLAND Conference 2021, Princeton University, Princeton, NJ

2:15 p.m. Techniques for B/VI students enrolled in coding courses
Presenter

Robert Jaquiss,
Independence Science, West Lafayette, Indiana.
Abstract

B/VI students face difficulties when taking coding classes. Development environments can be inaccessible which make it difficult if not impossible to complete coursework. Alternative techniques are described which can allow a B/VI student to complete course.

Panel 5: Lifewide and Lifelong Learning
ISLAND Conference 2021, Princeton University, Princeton, NJ

3:30 p.m. STEM-torship a new 501c3 for blind science mentorship.
Presenter

Kevin Fjelsted,
STEM-torship of the Blind, St. Paul, Minnesota

and

Ashley Neybert, Wichita State University, Wichita, Kansas.
Abstract

We believe Blind students raise their chances of success in STEM by working with successful blind mentors and teachers experienced with work with the blind. Unfortunately, there are not currently enough of either to go around so STEM-torship is here to fix that. STEM-torship’s goal is to pair a current blind STEM professional with a new teacher of a blind student, a blind individual with general blindness skills, and the blind student themselves. This talk will discuss the planned methods of the 501c3 and seek input for improvement from gathered professionals.

ISLAND Conference 2021, Princeton University, Princeton, NJ

4:00 p.m. Students with disabilities in undergraduate research: Challenges and opportunities
Presenter

Logan Gin,
Arizona State University, Tempe, Arizona

Abstract

Individuals with disabilities are underrepresented in postsecondary science education. Given this, it is critical that we learn more about how individuals with disabilities navigate a variety of science learning environments and high-impact practices. One highly touted high-impact practice is undergraduate research, and national calls have advised that all science undergraduate students should engage in undergraduate research because it has been shown to lead to a range of benefits for those who participate. While participating in undergraduate research is arguably a vital part of a successful undergraduate science career, it is unclear to what extent students with disabilities are participating in undergraduate research experiences and what their experiences are like once they are in undergraduate research. In these studies, we first conducted a national survey to determine the number or students with disabilities participating in undergraduate research in the life sciences then conducted semi-structured interviews with students with a variety of disabilities who participated in undergraduate research. Overall, we found that about 12% of all undergraduate researchers self-identify as having a disability. Additionally, we classified unique challenges experienced by students with disabilities in undergraduate research as well as solutions that were identified. We also found that students with disabilities reported distinctive benefits from participating in undergraduate research and that they perceived they provide unique contributions to the research community. We hope this study illuminates the unique challenges and opportunities that students with disabilities experience when participating in undergraduate research to make it more accessible and inclusive.

ISLAND 2021 Acknowledgements

The organizers of the 12th annual ISLAND conference would like to thank you for your participation at this year’s conference. We hope you found the presentations and informal discussions informative, interesting, insightful, and useful for your teaching and research. 

We feel the ISLAND conference serves as an active forum to effect necessary paradigm changes in the science education community. We grow our community so that more people encounter, become interested in, and are informed about how to effectively promote inclusion and equity in STEM. We believe that as STEM education and related industries and professions become aware of the challenges and talents of persons with disabilities, and how to provide accommodations in an effective and inclusive way, they will embrace, not fear, the participation of persons with disabilities in STEM. 

We look forward to your continued interest and participation in the ISLAND community and ISLAND activities in the months and years to come. We invite all attendees to join our online community. We also invite all interested presenters to submit a peer reviewed paper for the ISLAND proceedings issue of the Journal of Science Education for Students with Disabilities (JSESD). This open access free journal has proven itself to be a valuable resource for science educators and researchers alike. Details about deadline submissions and publication guidelines are available on the JSESD website. Previous ISLAND conference proceedings are available on the journal website at https://scholarworks.rit.edu/jsesd/.
The ISLAND conference organizers would like to acknowledge all our sponsors for helping to make this year’s conference a huge success: Princeton University’s Office of Information Technology, Princeton University’s Campus Conversation on Identities, the Princeton Center for Complex Materials (PCCM), an NSF-funded MRSEC DMR # 2011750, and Independence Science. It is their support that made possible an inclusive virtual ISLAND 2021, for our wide audience. 

We look forward to welcoming you to the 13th annual ISLAND conference on Friday, September 16 and Saturday, September 17, 2022. Please check back on the ISLAND conference website for more specific details as they become available. 
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