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Statement of Purpose
The purpose of this study is to determine if digital text presented through bimodal access (auditory and visual) is more effective than when presented through unimodal access (auditory presentation alone) in increasing the comprehension of college level reading materials for students with reading related learning disabilities.  
Previous Research

A previous research study suggests that bimodal presentation of reading material enhances comprehension for poor readers in grades eight and nine. (Montali & Lewandowski, 1996).  This research focused on relatively short passages in a structured environment where comprehension and recall questions were given to students immediately after reading the passage.  The following research proposes to expand on Montali and Lewandowski’s work to determine if bimodal presentation of text increases reading comprehension for poor readers at the postsecondary level with content material in a more natural learning environment.
Objectives

This investigation will compare quantitative outcomes of two modes of delivery of digital text provided to Freshmen College students who have documented learning disabilities related to reading (i.e. decoding skills, fluency and or comprehension skills).  Condition one will utilize computer software (WYNN Wizard), to provide bimodal (visual and auditory) presentation of text.  The second condition will provide unimodal (auditory) presentation of text using MP3 file format. Twenty students with learning disabilities will be divided into two groups.  The students will participate in a semester long cross-over research design in which each group of students receive their required reading materials under each of the two conditions for half of the semester. Quizzes testing comprehension will be administered related to each assigned reading and averaged under each treatment condition.  At the end of the semester students will complete a survey to elicit information related to their preference for one mode over the other. 
It is anticipated that when students who are provided with both auditory and visual representation of text (bimodal), they will perform better on quizzes testing comprehension than when they receive only auditory presentation (unimodal). It is also anticipated that students with access to the electronic dictionary incorporated into the software in condition one will be more likely to use the dictionary than those students in condition two who have access to a traditional dictionary. Finally, it is believed that overall students will prefer bimodal presentation of text to unimodal presentation.
Research Questions:
1. Does bimodal (auditory and visual) presentation of reading material, as apposed to auditory presentation alone (unimodal), improve reading comprehension for students with learning disabilities at the postsecondary level?
a. Do students utilize the dictionary more often to identify the definition of unfamiliar words when it is provided electronically as apposed to the traditional paper format?
b. Is there a correlation between the number of times the dictionary is used and comprehension scores?

2. Do students prefer one method of presentation over the other?
Method
Research Design 

This study is a quantitative intervention using a cross-over research design where both conditions will be presented to each of the 20 participants in the study using a counter balance treatment order (see Table 1).

Setting. This study will be conducted in two required freshmen English Literature courses (ENGL 201) taught at George Mason University. The university is located in Northern Virginia with approximately 30,000 enrolled students. Slightly over 1,000 students are registered with the Disability Resource Center (DRC) and receive services.  Thirty five percent of those students have documented learning disabilities. 

Student participants. Twenty students registered through the DRC with documented learning disabilities related to reading (i.e. decoding, fluency and or comprehension), will participate in a 16 week study. All students in the study will have qualified for an accommodation of recorded books.  Students participating in the study will be randomly assigned to one of two ENGL 201 courses taught by the same instructor during one semester. The course will be taught for one hour and 15 minutes two times a week.  In addition, students will also be required to participate in a one hour reading period between the first and second class sessions for each week in which reading assignments are given.


The demographics of each participant in the study will be collected via a questionnaire completed by the DRC counselor and student.  Data collected will include, gender, age, race, ethnicity, reading level, number of years of the student has received services for reading difficulties and type of reading difficulty (i.e., fluency, speed, decoding skills). 


Instructor. The instructor has taught the ENGL 201 course for two years.  For the purpose of this study, she has agreed to teach two sections of the course during the same semester and will cover the identical information in each section.  She will also provide a five question short answer quiz on the required reading material for each week that readings are assigned.  This quiz will be administered to all students in both classes, including those outside of the study. Students will be given credit towards a class participation grade for completing the quizzes. Their performance on the quiz will not impact their final grade for the course.
Materials
Both conditions. All participants will be provided with the required readings for  ENGL 201.  Readings will be provided the week they are assigned. All students will participate in identical course lectures and activities provided by the instructor. Students will be given a five question, short answer comprehension quiz each week reading assignments are given. A sample item from a quiz is: “What upsets Tybalt at the party?” Quizzes will be provided to students in an accessible format in accordance with their accommodation needs, as determined by the DRC (i.e. oral administration, word processor with voice output, extended time). It is not anticipated that significant amounts of extended time on quizzes will be needed due to the length of the quizzes. Most accommodations will be made within the classroom since laptops will be available to those who need them. A total of 12 quizzes will be administered to all students during the semester. For students participating in the study, there will be six quizzes administered under each treatment condition.
Students will be required to participate in a one hour reading period prior to the second class period each week to complete required reading using their assigned technology.  These reading periods will be observed and data will be collected related to participant behavior using observer log sheets. These sheets will include three areas for observation: (1) time on task, (2) technical problems with the technology and (3) dictionary usage. 

Bimodal condition (condition 1). Students under this condition will receive a laptop computer loaded with WYNN Wizard software.  The computer will be assigned to them for the entire six week period they are under this condition; however reading materials covered in quizzes will only be available during designated one hour reading periods which will be observed (see procedure section on page 7). This software provides the ability to scan hard copy documents such as textbooks and convert them into electronic texts.  This text is displayed exactly as it appears in the book and can be read aloud by the computer using a synthesized voice at a rate specified by the user.  The software also comes with an electronic dictionary that both displays and reads the definition of unfamiliar words. Reading assignments will be prepared by the researchers ahead of time and provided in the appropriate electronic format, during the reading period, the week they are assigned.  A one page instruction sheet explaining the functions of key components of the software will be provided to the students.
Unimodal condition (condition 2). Students in this condition will receive an MP3 player to access reading assignments in through auditory means, as they are accustomed with books on tape. The MP3 player will be assigned to them for the entire six weeks they are under this condition; however reading materials covered in quizzes will only be available during designated one hour reading periods which will be observed (see procedure section on page 7). The MP3 player allows students to listen to material at a set speed with the option to fast forward and rewind. Reading assignments will be prepared by the researchers ahead of time and provided in MP3 format the week they are assigned.  Students under this condition will also be given a standard pocket dictionary to look up unfamiliar words. A one page instruction sheet explaining the functions of the MP3 player will also be provided.
Procedure

Both conditions. Once approval has been obtained from both the George Mason University Human Subjects Review Board and the English Department, consent forms will be collected from all participants. Students will be randomly assigned and registered for one of the two ENGL 201 courses. Ten students will be placed in each of the two sections.  Five students from each section will be assigned to one of the two treatment orders (see Table 1). All participants will be provided with a one hour workshop.  During this workshop, they will be given the appropriate equipment and instructed on its use. Before leaving the workshop each student must demonstrate to the instructor their ability to read a short passage using the condition-specific technology and look up an unfamiliar word in the dictionary. 
Reading assignments will be given to all students in the class beginning the second week of the semester.  Between the first and second class sessions each week students participating in the study, will be required to complete reading assignments using their assigned technology. Readings will be completed and observed during a one hour reading period. Students will not be permitted to read the material covered in the quizzes at any other time during a given week. During observations observers will be provided with a log sheet to record participant behavior, including: (1) time on task, (2) technical problems with the technology, (3) dictionary usage. Each observer will be required to record the behavior of four students. Software will be loaded on the computers to track the electronic dictionary usage under the bimodal condition.  Researchers observing students under the unimodal will be required to make a mark on the log sheet each time a student uses the paper-based dictionary.
At the beginning of the second class session of the same week, students will be given a ten question short answer quiz on the required reading passage.  This process will continue through week seven. At week eight, the midpoint of the semester, students will switch to the alternate treatment condition and will not take a quiz. The one hour reading session normally assigned for that week will be used to exchange equipment and provide a review of the use of the technology for both conditions.  Quizzes will resume in weeks nine through fourteen.  A total of 12 quizzes will be administered to all students. For students participating in the study, there will be six quizzes administered under each treatment condition. The final two weeks, week 15 and 16 will be used for review and final exam.  Students will not be given exams during these weeks. This proposed cross-over design will provide each student with a reading comprehension score for both treatment conditions.  Quiz grades will be averaged under each treatment condition for the purpose of the study.  Students will be given class participation grades for taking the quizzes. Scores on quizzes will not be used to calculate the final grades for the class. However, to ensure that quizzes are taken seriously, they will be told that the average score of all quizzes will count for 10 percent of their final grade. At the end of the semester, students participating in the study will be given a survey to rate their opinion of the two access modes.

Bimodal condition. Under this condition students will be required to use the WYNN Wizard software program to read required reading assignments.  Students under this condition will both hear and see the text on the computer screen as it is being read to them using synthesized speech.  Each word will be highlighted on the screen as it is read. Students are able to control the speed at which the material is read to them.  The image on the screen matches that of the hard copy document. Students are also able to look up unfamiliar words using the electronic dictionary feature included with the software. This feature visually and auditory presents the definition of the word.  Reading of the material occurs during a one hour mandatory session at a central location on campus. Software will be used to track dictionary usage, the reading speed the students choose to read their assignments. Students will not be permitted to read the material covered in the quizzes at any other time during the week.


Unimodal condition. Under this condition students will be required to use an MP3 player to read a required reading passage.   Students under this condition are not able to control the speed at which the material is read. Students are able to pause, and rewind to review the material.  The length of the reading assignment is such that it can be completed within the one hour time period. Reading occurs during a one hour mandatory session each week. Researchers will be present to record on task behavior, technical problems and dictionary usage.

Observer Training and Observation Procedures. During the mandatory reading sessions five graduate students will be needed to observe the 20 students in the study.  Four students will be assigned to each observer.  Observers will receive a 90 minute training prior to the start of the study.  The objectives of the training include (1) demonstration and instruction on the use of the technology used, (2) basic trouble shooting to resolve technical problems, (3) proper recording procedures and use of observer logs.  The observer log includes an area to record time on task, this will be a check list divided into 10 minute intervals. The observer simply marks a check in the box if the student is on task (reading) during that period.  A space for comments is provided to allow the observer to record productive and non-productive off task behavior such as a bathroom break, note-taking, or answering a cell phone calls. A second area of observation will be dictionary usage.  The observer will place a mark in the box provided each time a student uses the dictionary in the bimodal condition.  For the unimodal condition, software will track the number of times the student uses the electronic dictionary.  This number will be obtained from the software program and recorded on the log, at the end of the reading period.  The third and final area of observation is technical problems.  The observer will record any instances of technical problems and the amount of time it took to resolve the problem. 
Data Sources
 Three sources of quantitative data will be collected.  They are: (1) reading comprehension scores from quizzes, (2) student records of dictionary usage, and (3) results from an opinion survey. 

Reading comprehension scores from quizzes. Quizzes will be given to the students to determine their level of comprehension after reading assignments under each of the treatment conditions.  These quizzes will consist of five short answer questions each worth two points.  


Observer logs. Data will be collected from an observer log which includes quantitative data on the number of times the dictionary was used under both conditions, on task behavior during reading periods and quantitative and anecdotal data regarding technical problems during the reading periods.  


Opinion surveys. Students will complete a 20 question survey based on a likert scale from strongly agree to strongly disagree. A high number on this scale would indicate a preference for one of the access methods.  

Reliability and Fidelity of Treatment. 
An uniform observer log containing items detailing observation procedures will be developed and used by observers to monitor fidelity of treatment implementation. Both treatment conditions will be monitored by graduate students during the mandatory reading periods. Reading assignments will only be available to students during reading periods. Students will not be permitted to read the material again prior to the administration of the quiz. Technical problems with the technology will be handled in real-time. The instruction for all students is controlled because it will be provided by the same instructor.
Scoring Proceedures and Reliability of Scoring

Reading comprehension scores from quizzes. Each quiz will be worth a total of 10 points.  All quizzes, including those completed by students not in the study, will be scored. A list of terms or “idea units” that should be included in the answer to receive credit will be provided to individuals scoring quizzes. All quizzes will be scored by two different graduate students in the English Department who are unaware of the study. The two scores will be examined by the researchers to determine the percentage of agreement in scoring.  If reliability is below 90 percent, rescoring of the quizzes will be completed.

Dictionary usage. Observers will be asked to write a mark in the observer log each time they use the dictionary to look up the definition of an unfamiliar word, for the unimodal condition. Under the bimodal condition, computer software will track the number of times the student accesses the electronic dictionary.   A value of  one will be given for each use to determine the total number of times each student used the dictionary during individual reading periods. A total number of marks will also be tabulated for each treatment condition. 
Opinion survey. An opinion survey will be given to the student at the completion of the study.  Each question in the survey will be scored based on a likert scale with a rating of  strongly agree, worth 5 points, agree, worth 4 points, neither agree nor disagree, worth 3 points, disagree, worth 2 points and strongly disagree, worth 1 point.  The questions will be worded so that a high score on an item would indicate a preference for condition one.  
Proposed Data Analysis
Reading comprehension scores from quiz scores.  To explore the answer to research question 1, the average scores for the reading comprehension quizzes for each week as well as for the entire semester, will be calculated.  A paired sample t-test will be run to determine if there is a significant difference between condition 1 (unimodal access) and condition 2 (bimodal access). In addition a repeated measures analysis will be done compare the effectiveness of both modes of access on each student.
Dictionary usage.  To explore the answer to research question 1a, the total number of times all students accessed the dictionary under each condition will be compared to determine if the electronic dictionary was used more often than the traditional dictionary. In addition a repeated measures analysis will be done compare the effectiveness of the electronic dictionary over the traditional dictionary on each student.
To explore the answer to research question 1b, the number of times each student used the dictionary during each reading period will be compared to their comprehension score on individual quizzes associated with each reading period. In addition, the total number of times each student accessed the dictionary under each treatment condition will be compared to their average score on all quizzes within each treatment condition.  This analysis will be done to determine if there is a positive relationship between number of times the student accessed the dictionary and their score on quizzes. This analysis will be done using a Pearson(r).
Opinion survey. To explore the answer to research question 3, a descriptive analysis will be used to describe the results of the opinion survey. The results of the survey will be tabulated and compared to determine if there is a clear preference for one mode of presentation over the other.  A high number on the opinion survey will indicate a clear preference for condition one.
References

Montali, J., & Lewandowski, L. (1996). Bimodal reading: Benefits of a talking computer for average and less skilled readers. Journal of Learning Disabilities, 29, 271-279.

Table 1.  Counter Balance Treatment Order
Class 1

Class 2


Treatment Order






Bimodal (1st 6 weeks)

N=5

N=5

Unimodal (1st 6 weeks)
N=5

N=5

