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Introduction

General Statement of the Problem

Students with learning disabilities require teachers to find and use different types of strategies to better reach their students’ needs.  There are many strategies being used, and some are more effective than others.  One of these strategies is the use of assistive technology.  There are many types of assistive technology that attempt to make learning more accessible to students with learning disabilities and some are successful while others are not.  
Review of the Related Literature


This review examines literature relating to assistive technology for students with learning disabilities, teacher training and preparedness, and web-based technologies compared to traditional instruction. Children with learning disabilities require scaffolding in content areas in order to become independent learners. Assistive technology increases, maintains, or improves the functional capabilities of children.  Technology has advanced educational environments beyond the traditional classroom. As technology is in a constant state of growth and transformation, it is important to look at the changing face of education. As the availability of new technology increases, educators are resolute to determine the most effective ways to integrate these new systems into our delivery of content.  Ultimately, assistive technology makes learning more accessible to all students.
Assistive Technology for Learning Disabilities
Assistive technology (AT) is an essential element of academic achievement for children with learning disabilities. Moore and Wilcox (2006) found that “AT is underutilized by people with disabilities of all ages” (p. 16). In addition, device cost, inadequate program funding, lack of information about AT devices and services, and limited training are barriers to AT use, which contributes to device abandonment and misuse. This trend is tragic for students who would truly benefit academically from AT.
According to M.T. Marino, E.C. Marino, and Shaw (2006), “Special education teachers and individualized education program (IEP) team members throughout the country are struggling to make appropriate decisions regarding assistive technology (AT) for students” (p. 18). These dynamic changes in the education process will have far reaching effects. In addition, Marino et al. (2006) found that “successful assistive technology programs utilize preassessment, collaborative problem-solving, effective implementation and systematic evaluation” (p. 18). As with any innovation in education, factors such as cost, obsolescence before implementation, and overall program acceptance by educators and students must be considered. 
Scaffolding is an instructional technique where the teacher models the desired learning strategy or task, then gradually shifts responsibility to the students. Scaffolding involves assisting and supporting students with prompts and cues in the beginning of learning a concept or strategy. One scaffolding technique is to locate real-life problems and have students find solutions as in the study by Knight, Huttlinger, Carlson, and Cunningham (2006). In this study, a group of ninth grade students interview and observe special education students at Holyoke High School, then they design and construct assistive technology devices for the special education classrooms out of everyday materials. The project was a success as stated by Knight et al (2006), “Not only did [the] students learn about engineering design, they also learned a great deal about science, teamwork, and how to use what they learned to help other people” (p. 18). These are the skills and qualities we want our students to take with them into adulthood. 

Students with learning disabilities and/or emotional and behavioral disorders show similarities in their learning deficiencies. In a qualitative study by Mitchem, Kight, Fitzgerald, Koury, and Boonseng (2007), two students indicate that “the strategy tools they completed assisted them in recognizing and managing their behaviors” (p. 10). Assistive technology helps academically, as well as behaviorally. 
Finally, since the No Child Left Behind Act of 2001, testing has become a driving force in the academic arena. In a testing study by Russell, Goldberg, and O’Connor (2003), it was determined that “the notion of allowing each examinee to customize their testing experience, such that they are able to demonstrate their best performance, is consistent with the practice of providing accommodations to students with special needs” (p. 289). Never before has the potential for individualization been greater. The researchers explain further, “Examinees should be able to customize the environment in which they perform the test so that the influence of factors irrelevant to the construct being measured is reduced” (p. 289). Computer-based testing is one avenue utilizing technology effectively.   
Teacher Training and Preparedness 
Teachers need to be prepared to respond to students with a variety of learning strategies. These strategies will enable teachers to better respond to students and meet their needs. In a train-the-trainer approach, Dooley, Lindner, and Moore (2007), provide distance education instructional designers with skills and knowledge to more effectively help faculty members develop distance education courses. Kiefer-O’Donnell and Spooner (2002) raise concerns regarding teachers giving “greater consideration [. . .] to the appropriate selection and systematic matching of electronic techniques to specific learning outcomes. Bonk (2006) provides us with a conceptual model for instructional designers to use in creating online learning experiences for diverse learners, through all phases of the learning process. This model, R2D2 stands for Read, Reflect, Display, and Do. The model demonstrates that many types of online learning materials and processes can be used in overlapping ways and at different stages of the learning process. All of these facets of education must be addressed to better prepare teachers for today’s traditional and virtual classrooms.
Teacher training and preparedness present many opportunities for educational research; as new situations present themselves researchers often decide to conduct studies. College professors at Pepperdine University become aware of adult students using Instant Messaging during class discussions. The first response of faculty members is to regain control and continue with traditional classroom protocol. As determined by the study, Sparks (2006) concludes, “Clearly, our students [are] the true educational innovators, even if unwittingly. They have taken a new communication tool and enriched their learning environment. Sparks (2006) goes on to state, “Control of online learning environments has shifted to students.” As new technology presents itself, we must assess its usability in our classrooms. 
Web-based Technologies vs. Traditional Instruction 

Several advantages are beginning to emerge regarding Web-based instruction; individual pacing, flexibility, and a greater variety of activities. In a report by Langhorst (2007) found that “Students bring multiple learning styles to school, not everyone is best served through lecture-based content delivery and assessments based on written text” (p. 77). The disciplines of the classroom should reflect changes in the accessibility of information and relativity to everyday application. 
Information has become readily available, making it more user-friendly, and therefore, easily attainable. O’Neal, Jones, Miller, Campbell, and Pierce (2007), find that with Web-based instruction, “the instructor is a facilitator, instead of disseminator, in the process of student learning. Thus, students have more opportunities to actively engage in learning and develop critical thinking skills” (p. 35). These critical thinking skills will enable today’s students to solve tomorrow’s problems.

The results of a quasi-experimental writing study by Englert, Zhao, Dunsmore, Collings, and Wolberg (2007) reveal that the students in a “Web-based scaffolding condition produced lengthier pieces and received significantly higher ratings on the primary traits associated with writing quality” (p. 9). These encouraging findings lead us to further explore the various uses of technology. 
Our culture has been simultaneously polarized by the positive and negative attributes of technology. With the use of technology, teachers and students can access videos, current or past events, blogs, and in some cases, interact with authors or researchers themselves. Using this technology in a responsible, definitive manner requires strategic educational research and training. 
Assumptions

We can assume that technology will help students with learning disabilities.  However, for assistive technology to benefit students to the fullest would require teachers to also be familiar and trained in the technology being used.  If teachers are not prepared or trained, then the technology will not benefit students.  It can also be assumed that assistive technology will be beneficial for some students with learning disabilities, but definitely not all students.  Another assumption would be that if it is found beneficial for students with learning disabilities, than it would be beneficial for all students.
Research Questions

Our study focuses on one main question: Can assistive technology make learning more accessible to students with learning disabilities?  We focused our study on Web Quests as our type of assistive technology.  This led us to a second question: Do Web Quests increase motivation and learning of students with learning disabilities?
Definition of Terms


The following terms are defined as they apply to this project:
* Assistive technology is technology that aids in the learning or teaching of students. Assistive Technology is any item, piece of equipment, product or system, whether acquired commercially, off the shelf, modified or customized that helps make life easier for a person who has a disability. Assistive technology devices may range in complexity from a strip of Velcro purchased over the counter to a customized voice-activated computer.
*Learning disabilities are a variety of disabilities that affects the learning ability of a person or student.
*Web Quest is an inquiry-oriented online tool for learning. It is a classroom-based lesson in which most or all of the information that students explore and evaluate comes from the World Wide Web. Beyond that, Web Quests can be as short as a single class period or as long as a month-long unit.  They usually involve group work, with division of labor among students who take on specific roles. Web Quests are built around resources that are preselected by the teacher. Students spend their time using information, not looking for it.  
Significance of the Proposed Study


This study is significant for a variety of reasons.  There are many types of assistive technology available to teachers and students.  However, teachers often assume they are effective before there is evidence that proves it is effective.  Our project is focused on determining if assistive technology makes learning more accessible.  Also, since our focus turned towards Web Quests, we discovered that there isn’t much research at this time that supports its effectiveness or ineffectiveness.  Our study helps to determine Web Quests’ effectiveness on a small scale.
Design and Methodology

Subjects and Case


For this study, a total of 26 students were used from two classrooms at two different sites.  15 of the students vary in ages from 18-22 and are 9 male and 6 female students, as well as various ethnic backgrounds.  These 15 students were either severely learning disabled or moderate/severe learning disabled.  10 students are 5th and 6th grade students with mild/moderate learning disabilities.  Another student was a 6th grade student with a moderate/severe disability.  There were 4 girls and 7 boys from this class.


We initially had chosen these classes since they were the most alike from within our group.  Since we were also looking at learning disabled, this gave a much larger group of students than if we had used a regular class, which would have had a limited number of students with learning disabilities.  
Instrumentation/ Data Collection
The object was to find out if the students could learn to use a Web Quest design to learn a topic on the computer.  Before beginning the project, as a group we determined the questions to be asked of the teachers and students for the surveys.  The teachers then researched and decided which Web Quest they would use with their students.  Because the students are in a job skills training program, both teachers used one that would be of benefit to the students.  Some of the students did the Web Quest independently, but some were in small groups with the teacher.  The teachers interacted, observed, and recorded according to the ability levels of each student.  Teachers were given the survey to fill out before, during, and after the students did the Web Quests.  Students were also given a survey to fill out after the Web Quest was finished.  In one of the classes, the teacher performed a survey to determine if the students were able to recall what they remembered from the Web Quest.  This was done verbally between the teacher and individual students.  A few other teachers were given a survey about Web Quests to determine their interest in doing one with their classes, and if they thought it would be beneficial for their students.
Data Treatment Procedures


In one class, students were given an opportunity to become familiar with a lap top and elementary Web Quest approximately one week prior to the study. At this time, the teacher modeled, guided, and directed them in various aspects of maneuvering through a Web Quest, how to return to areas explored and if they got lost outside of the website, how to return to the Web Quest site.  The teacher designed a 10 question worksheet that would require students to visit a variety of pages within the Web Quest to locate the answers.  For the study, she gave each student a worksheet, loaded the Web Quest home page onto their laptop, and instructed them to find the answers to all 10 questions.  Students were told they could help each other, walk around to other student’s desks, and show each other where they found the answers, but they could not just give an answer freely.  Students spent 57 minutes completing the worksheet.  As each student finished, an assistant and the teacher provided a one on one opportunity for oral comprehension recall.  Students were asked to tell the facilitator any 10 things they learned from doing the Web Quest and no prompts were given. A follow-up delayed recall oral assessment was presented 3 days after the original exercise.  Students were called individually and asked to orally recall 10 things they learned from doing the Web Quest.  Independent responses were noted.  Once a student indicated they could recall no more, she provided a one word prompt to clue the memory for any relevant facts not disclosed independently.

The second class used a similar format, but did not give the delayed recall oral assessment.  It was not given based on her findings from the original surveys and her observations of her students’ lack of success with the Web Quest.


The data from both classes was then compiled into a spreadsheet to make the information more easily read and understood.
Presentation of Findings

This was a qualitative study that used several variations of the Likert-type scales to quantify subjective responses for statistical analysis.  

The following illustrates the means by which the conversions were made:

	Value
	Range

	1
	below average
	none
	somewhat

	2
	average
	a few
	More

	3
	above average
	many / more
	All


(Table 1: Likert-type Conversion Chart)

The majority of the students had computers at home (60%), and most of them also had access to the Internet (75% of those who had computers, and 47 % of the class overall), and only one student had previous experience with Web Quest prior to the study.

It was found that most students were now “on task” and asking relevant questions about the material presented (effectively 100% and 80%, respectively.) However, most were not able to complete most of their tasks or recall what they had learned when asked (see “Delayed Recall” below), but did appear to improve slightly.  This may be a function of their specific disability, which would require further testing to discover more particular data regarding those aspects of the disabilities involved.  Only five of the 15 students responded that they would like to do another Web Quest project, but data related to their preferences prior to using Web Quest is not available.

The teachers’ responses related to students’ motivation and collaboration reflected that, while the students worked together better and stayed on task more, it resulted in only a slight improvement in their competence.  The teachers were as to whether they would support another Web Quest assignment, and the four teachers of mild to moderate to severe learning disabled children declined, and only the one “resource” teacher who works with lesser disabilities agreed to do so, suggesting that the particular disability, or degree of disability, was a factor in the results that may deserve further study.

In a separate part of this study, students’ “delayed recall” was analyzed to see what students were able to recollect days later.  The students were asked to remember what they had learned without any prompting, and then again with a verbal prompt of one word to help them remember.  The results of this analysis showed that students were more likely to recall what they had learned with the prompt than without the prompt.  Further study may investigate students’ preferences and competencies prior to using Web Quest or similar software in a more in-depth study of their receptivity to technological solutions to their unique academic situations, and to determine to what extent specific disabilities are influenced by different approaches.

In total, there appears to be a positive correlation between the use of Web Quest and improved classroom performance on the part of students who participate.
Limitations of the Design


There were several limitations for this study.  One limitation was that some of the students’ levels are too low functioning to be successful doing a Web Quest.  It would be a task that would be at a frustration level which would cause significant reactions that would not be beneficial for the students’ progress or success.  If a 1-1 interaction was available to help these students and there had been sufficient time, maybe it could be successful.  The Web quest would need to be much shorter with an easier design for these students.
Another limitation was the small sample size.  A larger participant group could have given a more accurate finding if assistive technology would have benefited students with learning disabilities.  Since the group was so small, there was no cross reference with another type of learning to compare results of web learning vs. book learning.

A third and fourth limitations were that we were not able to use all of the types of assistive technology available to teachers and students and there was not enough time.  By concentrating on just one type, it may have skewed the total possibility of benefits that could be gained from assistive technology.  The time span allocated to this project would have benefited from a longer period of time.
Conclusion


Assistive technology as a whole benefits students with learning disabilities, but it must be adjusted to fit the students’ needs and abilities.  It also must be well enough understood by the teachers that they can teach it and use it effectively with their students.  Web Quests work well with general education students up to mild/moderately learning disabled students.  Students who are severely disabled need more resources, time, and 1-1 instruction to achieve the learning desired through Web Quests.
Recommendations for Future Research


For future research, it would be recommended to perform this project with a much larger participant group that would also have control groups that did not have access to assistive technology.  This would provide the researchers with a control group to compare their findings.  Also there would be more participants to use for different types of assistive technology and not just the one type of Web Quests.  With the larger group, more time would also be needed to develop this project completely.
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Appendix A

	Student Questionnaire Responses

	
	
	
	
	
	
	

	Population N = 15 Students ages 18-22 years of age

	5 students are mild / moderate

	10 students are moderate / severe

	 
	 
	 
	 
	 
	 
	 

	Survey Questions
	Yes
	No
	%
	
	
	

	#1  Do you have a computer at home
	9
	6
	60%
	
	
	

	#2  Do you have internet access?
	7
	8
	47%
	
	
	

	#3  Have you ever done a Web Quest before?
	1
	14
	7%
	
	
	

	#4  Are students on task?
	10
	5
	67%
	
	
	

	
	 
	 
	 
	
	
	

	Survey Questions
	Before Web Quest
	After Web Quest

	#5  Are students collaborating on the task?
	 
	 
	 
	15
	0
	100%

	#6  Are students asking questions about the task?
	 
	 
	 
	12
	3
	80%

	#7  Were they able to complete 70% of the task?
	 
	 
	 
	5
	10
	33%

	#8  Could students recount 10 things that they learned?
	 
	 
	 
	5
	10
	33%

	
	 
	 
	 
	
	
	

	Survey Questions
	Before Web Quest
	After Web Quest

	#9  Would students want to do (another) Web Quest in class?
	 
	 
	 
	5
	10
	33%

	
	Did students want to?
	Did students want to again?


Appendix B

	Teacher Questions
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Population N = 5 Teachers
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Teacher Questionnaire Responses
	Web Quest
	
	Likert-type ratings 

	 
	Before
	After
	Change
	
	1
	below average
	none
	somewhat

	#1  What is the class level of experience with computers?
	Medium - 
	Medium +
	More
	
	2
	average
	a few
	More

	#2  Do any of the students have experience with Web Quests?
	A few
	Yes
	Increased
	
	3
	above average
	many / more
	All

	#3  Are students on task during the lessons?
	40%
	60%
	+ 50 %
	
	
	
	
	

	#4  How long did students stay on task?
	20%
	50%
	+ 150 %
	
	
	
	
	

	#5  Are students motivated?
	1
	2
	Increased
	
	
	
	
	

	#6  What was the level of motivation?
	20%
	50%
	2 - 3 X more
	
	
	
	
	

	#7  Were the students working together & helping each other?
	10%
	50%
	5 X more
	
	
	
	
	

	#8  Were the students cooperating with each other?
	Mostly
	80%
	Improved
	
	
	
	
	

	#9  Did the students ask questions related to the task?
	Yes
	Yes
	No Change
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	NOTE:  These questions were asked of 5 different teachers :
	Will you use Web Quest again?
	

	            1 was resource
	Yes
	The resource teacher said she would us Web Quest again.
	

	            2 were mild/moderate
	No
	The other 4 teachers thought it was too difficult for their population. 
	

	            2 were moderate/severe
	No
	
	


Appendix C

	
	DELAYED RECALL—

	
	STUDENTS WERE ASKED TO RECALL ANYTHING THEY LEARNED 
FROM DOING THE WEBQUEST ASSIGNMENT 3 DAYS EARLIER.

	
	
	
	
	
	
	
	
	
	
	
	

	
	Sorted by "Student #"
	
	Sorted by "No Prompts"
	
	Sorted by "1 Word Prompts"

	
	 
	# of Prompts
	
	 
	# of Prompts
	
	 
	# of Prompts

	
	Student #
	None
	1 word
	
	Student #
	None
	1 word
	
	Student #
	None
	1 word

	
	1
	9
	3
	
	8
	0
	4
	
	11
	0
	0

	
	2
	7
	5
	
	11
	0
	0
	
	4
	7
	1

	
	3
	3
	3
	
	3
	3
	3
	
	5
	3
	1

	
	4
	7
	1
	
	5
	3
	1
	
	6
	6
	1

	
	5
	3
	1
	
	10
	4
	3
	
	7
	6
	1

	
	6
	6
	1
	
	6
	6
	1
	
	9
	9
	1

	
	7
	6
	1
	
	7
	6
	1
	
	1
	9
	3

	
	8
	0
	4
	
	2
	7
	5
	
	3
	3
	3

	
	9
	9
	1
	
	4
	7
	1
	
	10
	4
	3

	
	10
	4
	3
	
	1
	9
	3
	
	8
	0
	4

	
	11
	0
	0
	
	9
	9
	1
	
	2
	7
	5

	
	
	
	
	
	Median
	6
	1
	
	
	
	

	
	
	
	
	
	Avg.
	4.9
	2.1
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	Stats
	
	
	
	

	
	
	
	
	
	12
	 Words Total
	
	
	
	

	
	
	
	
	
	Results by # of Prompts
	
	
	
	

	
	
	
	
	 
	Student #
	None
	1 word
	
	
	
	

	
	
	
	
	
	Min
	0
	0
	
	
	
	

	
	
	
	
	
	Max
	9
	5
	
	
	
	

	
	
	
	
	
	Median
	6
	1
	
	
	
	

	
	
	
	
	
	Avg.
	4.9
	2.1
	
	
	
	

	
	
	
	
	
	Avg. % 
	41%
	17%
	
	
	
	

	
	
	
	
	
	Std Dev
	3.2
	1.6
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


Appendix D

	Observation Check-list

	Questions
	Before Web Quests
	During/ After Web Quests

	1.  What is the class’ level of experience with computers?
	High
	High

	
	Medium
	Medium

	
	Low
	Low

	2.  Do any of the students have any experience with Web Quests?
	Yes
	N/A

	
	No
	

	3.  Are students on task during the lesson?
	Yes
	Yes

	
	No
	No

	4.  How long did students stay on task?
	100%
	100%

	
	75%
	75%

	
	50%
	50%

	
	25%
	25%

	5.  Are students motivated?
	Yes
	Yes

	
	No
	No

	6.  What was the level of motivation?
	High
	High

	
	Medium
	Medium

	
	Low
	Low

	7.  Were the students cooperating, 
      i.e. : working together and helping each other?  
	Yes
	Yes

	
	No
	No

	8.  Did the students ask questions related to the lesson or tasks?
	Yes
	Yes

	
	No
	No


Note to Dr. Murillo:
Jacqueline Villacorte was originally part of this group, but after the third week, no contact was achieved between her and the group.  She did not have any input or association with the content of this group paper.

