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Introduction

	Disabilities are a reality for many people. Disabilities can include visual and audio impairments, learning disabilities, and more. As reported by Statistics Canada (2001), 3.3% of children aged 0 to 14, 10% of adults aged 15 to 64, 40% of seniors aged 65 to 74, and 53.3% of seniors 75 and older report having a disability. In the United States of America, 7.7% of people aged 21 to 64 (Erickson & Bjelland, 2003) and 10% to 20% of post-secondary students in 2002 (Blair, Goldmann and Relton, 2004) are disabled. Teachers are given classrooms with increasing numbers of students with disabilities, and are expected to be familiar with the best way to teach each and every student to allow them to reach their full potential. However, technology has been developing that can assist students in the classroom. These technologies range from software applications such as OCR (optical character recognition), which allows programs such as Omnipage from Nuance Communications to scan textbooks and more into the computer (and can be used in combination with JAWS from Freedom Scientific to read text on the screen out loud to students with visual impairments), to microphones for teachers and special hearing devices for audio-impaired students. Recently, e-learning has become a reality for many schools, and technologies such as Blackboard, Moodle, and more have been developed to make use of the internet. However, do the developers of these CMS (content management systems) take disabled students into account? This research proposal seeks to look in depth at particular technologies to see their effects on the learning of disabled students. 
Literature Review
A literature review was conducted to determine existing knowledge and research in the area of educational technology for students with disabilities. This literature review critiqued five articles where the authors had conducted studies regarding students with disabilities in the classroom and technology. The five articles that were used include: “Leveling the Digital Playing Field”, “Enhancing Mobile Learning Using Speech Recognition Technologies: A Case Study”, “Effects of Technology Integration in a Pre-service Learning Disabilities Class”, “Initial Requirements of Deaf Students for Video: Lessons Learned From an Evaluation of a Digital Video Application” and “Dialoguing with Developers and Suppliers of Adaptive Computer Technologies: Data and Recommendations”. After conducting the literature review, it was found that a gap in the knowledge exists where the use of CMS in the classroom is concerned. This research proposal was written in the hopes of filling that gap with trustworthy knowledge. 
Method
	This proposed research study will examine students with disabilities in the core high school classes (English, Math, and Science) at North Park Collegiate and Vocational School (North Park) in Brantford, Ontario and Simcoe Composite School (SCS) in Simcoe, Ontario. Both of these schools are large and have annual enrollment of more than 900 students. The study will be spread across two semesters (in order to get the necessary number of classes), and will involve three classes of each subject in grade 9 at each high school (for example three classes of grade 9 English, both academic and applied). Each class chosen for the study should have a minimum of 4 students with disabilities (this will provide a large enough sample that statistical analysis will be possible, but not so large that it will be impossible to find). One class will act as a control group, the second class will act as the experimental group using the Angel CMS (currently used by University of Waterloo, and many other postsecondary institutions), and the third class will act as the experimental group using Blackboard 9, a recent release (currently the University of British Columbia and Wilfrid Laurier University, as well as others, are using Blackboard 9’s predecessors, WebCT and Web Vista). Students within the experimental classes will be using the selected technology to enhance their usual curriculum. Students with disabilities will be monitored for their interaction with the technology, to see if the technology is able to enhance their learning. 
Procedure
	The control group will be taught their curriculum as the teachers usually teach it. The experimental groups however will have their teachers incorporating the CMS technology into their course with the goal of enhancing the students’ learning. This research proposal calls for three classes of each grade. The students in the control group will be observed for their participation and learning in the classroom throughout the term. The two experimental groups will be taught the curriculum as usual, except the teachers will be incorporating a CMS to evaluate the difference, if any, it will make in students’ participation and learning. The teacher will be able to post lessons and activities online (possibly after the teachers have taught the lesson and activity to their students), post homework for students, and post statements and questions on the discussion board. Students will be able to email the teacher if they have questions, and teachers will also be able to post grades in a private, confidential manner. Teachers in both the control group and in the experimental groups will observe their students for participation, retention of information, and overall learning. Teachers will also closely observe their students with disabilities, keeping track of how well the students are able to use the CMS, any problems or frustrations the students have with the CMS, any advantages the CMS have to offer the students, and overall how well the CMS is able to help students with disabilities in the classroom. 
Data Analysis
	The goal of this study is to determine if a CMS can make a difference in the ability of students to learn the curriculum the teachers are teaching their students, through the introduction Angel and Blackboard into the experimental classrooms. The effectiveness of the two CMS within the classroom will be determined through the following:
1. Significant statistical differences in grades between the experimental groups and the control group.
2. Significant statistical differences in grades between the experimental groups.
3. Significant statistical differences in grades between the classes in the study and previous classes.
4. Significant statistical differences in grades between students with disabilities in the experimental groups with students with disabilities in the control group.
5. Significant differences in the classroom abilities and skills of students with disabilities between the experimental and control groups.
Comparing the grades of students within the control and experimental groups over such a period of time will show whether or not the introduction of the CMS had any impact, positive or negative, on the students’ ability to learn material and perform to the teachers’ expectations. The results will also show if the CMS (experimental group) was able to assist students with disabilities to overcome those disabilities in the classroom, more so than they were able to without the CMS (control group). The results of this study will provide valuable insight for schools, both secondary and postsecondary, when considering incorporating an e-learning technology such as Angel or Blackboard into a traditional classroom. Schools may find that incorporating a CMS into traditional classes may provide a learning advantage to their students, or may help students with disabilities to overcome those disabilities in the classroom. The students’ grades will be compared using standard techniques, including calculating for mean, median, and standard deviation. It would also be possible to plot the results on a histogram to determine the distribution of the grades. In addition, a t-test would be performed to determine any significant changes in students’ grades.
Through comparing the results using various formulas it should be possible to determine whether or not the use of a CMS in a traditional classroom enhances student learning and retention of information. This study’s results will have implications for secondary schools and school boards, as well as postsecondary schools and possibly elementary schools. They will be able to evaluate the current practice of switching many courses entirely to e-learning, and the incorporation of e-learning into many classes that are still taught within the traditional classroom.
Time Schedule
This study will take place over two consecutive semesters. This time period is necessary to ensure that the study is able to have an ideal sample size – three classes for each grade 9 subject in each school with a minimum number of students with disabilities to produce accurate results. Classes with no students with disabilities would skew results, as would classes with a large number of students with disabilities. If each school has the classes that the study requires in the first semester, then the study does not need to extend into the second semester. As well, if none of the classes meet the minimum number of students with disabilities, then the researchers may choose to incorporate classes from a school such as Saunders Secondary School in London Ontario. Saunders Secondary School is the largest school in the Thames Valley District School Board with more than 2000 students, and would yield a larger potential sample size. The reason that North Park and SCS were chosen is that I have been a student at both schools, as well as a teacher, and feel that the schools are large enough to support the study. As well, these two schools do not typically incorporate new technologies, and thus the experiment would not be skewed. Saunders Secondary School, or many schools in Toronto, could replace North Park or SCS in order to obtain the required sample.
Implications
This study would be a relatively small study, but would yield results that could be applied generally to other situations. Depending on the findings, which I believe would indicate that incorporating a CMS is valuable and useful for both students with and students without disabilities, the results of this study could be applied to high school classrooms in Ontario, and perhaps also postsecondary classrooms. This study would also be useful for developing further research studies. These research studies could be larger and include a much larger sample size, making the results very reliable and increase their ability to be replicated, thus making them more generally applicable for classrooms, potentially from elementary school through postsecondary school. This study could be expanded to incorporate comments from the participants which would be useful in helping the developers of content management systems (CMS) to make their technology more usable, useful and accessible for the average student and teacher, as well as students with disabilities.
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