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Abstract. One hundred twenty-three (123) teachers were surveyed in 35 Long Island schools and 7 school districts that were selected for the quality of instructional software available in the districts. We found that knowledge and comfort of using technology are the major predictors of teacher willingness to use individualized instructional technology. Findings suggest that major training of teachers in instructional technology will be necessary to reach NCLB requirements for differentiated instruction.

Introduction
In the Twenty-first Century, education will place a greater emphasis on individualized instruction.  This future is preordained by federal AYP requirements contained in the NCLB act.  We can facilitate a smoother transition to that future by employing technology to administer the psychometric ability testing called for under this new schema.  The results of these in-depth student assessments will surely require the implementation of student specific, individualized curricula within the classroom.  Again, the only practical way to implement such a plan lies in training, and hardware and software solutions.  In short, schools will need to use technology to instruct, monitor, and assess student achievement. Differentiated Instruction refers to the concept of providing a varied educational environment for students based upon their needs, abilities and preferences. Researches such as Crum (2004) examined the instructional methods and efficacy of teachers trained in Differentiated Instruction after initial district staff training and implementation and again after involvement in a second teacher centered district staff development initiative.  Tomlinson (1999) observed that differentiated instruction was “intricate to use and difficult to promote in schools” (p.2).  Tomlinson theorized that school administrators serious about developing more responsive classrooms should understand that moving toward differentiation of instruction is a long-term change process and that such a change in philosophy does not come easily.  

Instructional technology refers to the use of technology to aid education and has begun to make its mark on the educational system.  As reported by the National Center for Educational Statistics in 1999, a report titled Teachers Tools for the Twenty First Century was conducted to survey teachers across America regarding their usage of technology.  The report, using the Fast Response Survey System (FRSS), concluded that ninety five percent of all public schools had Internet access (NCES, 1999).  Furthermore, fifty three percent of teachers reported classroom level access to the Internet, eighty percent of teachers reported that training in the use of the Internet was available to them, seventy five percent of teachers reported that assistance in use of the Internet was available to them and forty three percent of teachers reported having all three resources (NCES, 1999).  Among some of the instructional technology activities used in the classroom are word processing, spreadsheets, Internet research, practice drills, and solving problems and analyzing data.  Many teachers reported to the NCES that they use technology in their preparation for lessons and administrative tasks such as communicating with colleagues.  In addition, nearly all public school teachers, ninety nine percent, reported having computers available somewhere in their school in 1999.  Of the ninety nine percent that reported having accessibility to a computer within their school, eighty four percent reported having at least one computer in their classroom in 1999 (NCES, 1999).  

This embrace of technology, however, was not without some discomfort.  In 1999, approximately thirty three percent of responding teachers felt well prepared or very well prepared to use computers and the Internet in their classroom; even though, they reported that professional development activities on a number of technology topics were available to them, including training on software applications, use of the Internet, and the use of basic computer skills (NCES, 1999).  The report also concluded that teachers who spent more time in professional development activities were generally more likely than teachers who spent less time in such activities to indicate they felt well prepared to use computers and the Internet for instruction (NCES, 1999).  

These statistics on instructional technology by teachers in the public schools of America demonstrate the birth of a hopefully successful integration of curriculum and technology.  The combination of a students’ learning style, a teacher’s ability to differentiate instruction, and the use of instructional technology can be a powerful mixture that should be employed to further that success.

The following questions guided this study: How do teacher knowledge and comfort with Learning Styles Assessment, Differentiated Instruction, and Individualized Instructional Technology predict a willingness to use individualized Instructional Technology in the classroom?  What are the circumstances that influence a teacher to use, or not use individualized instructional technology to apply differentiated instructional strategies that address individual needs and interests among students in one class?

Survey and Data Gathering Techniques

A survey instrument was used to collect data from responding teachers developed by author (2007).  This instrument gathered data regarding demographic information, teacher knowledge and comfort levels with regard to Learning Styles Assessment, Differentiated Instruction and Instructional Technology, and their willingness to adopt individualized Instructional Technology within their classroom.  There was also an attitude scale that measured a teacher’s attitude towards Instructional Technology. This survey (Nicolino, 2007) investigated the factors that influence the integration of Learning Styles Assessment, Differentiated Instruction, and Individualized Instructional Technology in kindergarten through sixth grade on Long Island, New York. Thirty five schools, in seven purposefully selected school districts, in which all teachers and students had access to computers and the Internet in their classrooms were selected to participate in the study.  All teachers from these schools who taught kindergarten through sixth grade were invited to complete the items on the survey.   There were 964 teachers who received surveys, and 123 returned usable surveys for a 12.76 percent return rate.

Findings

First Research Question:
 How do teacher knowledge and comfort with Learning Styles Assessment, Differentiated Instruction, and Individualized Instructional Technology predict a willingness to use individualized Instructional Technology in the classroom?

A multiple linear regression analysis procedure was utilized to evaluate how the variables; Learning Styles Assessments (LSA), Differentiated Instruction (DI), and Instructional Technology (IT); knowledge (ITk) and comfort (ITc); predicted willingness Williness to Use Individualized Instructional Technology (Willingness), which is the dependent variable.  

Table 1 presents the results of a multiple linear regression analysis of the three variables; LSA, DI, and IT that contribute to the teacher’s willingness and the relative strength of the individual predictors.  Table 1 shows the relationships of LSA, and DI and IT (subscriber k=knowledge and c=comfort) with the willingness of applying individualized instructional technology.  We can see IT items have the highest correlation.

Table 1 presents the results of the correlation

	
	willingness

	IT k
	.696

	IT c
	.713

	DI k
	.309

	DI c
	.345

	LSA k
	.337

	LSA c
	.376


Table 2 presents willingness to apply individualized Instructional Technology as the dependent variable. DI and LSA did not show enough strength to be part of the equation.  Knowledge of Instructional Technology (ITk) was the most useful predictor, accounting for 47.4 percent of the variance.  Comfort with Instructional Technology accounted for another 7 percent of the variance and knowledge of Differentiated Instruction accounted for 2.6 percent of the variance.  The sample regression coefficient was .738 indicating that approximately 55 percent of the variance of willingness can be accounted for by the linear combination of the two variables, knowledge of Instructional Technology (ITk), and comfort with Instructional Technology (ITc).  The prediction model utilizing the standardized beta weights for willingness was:

Willingness=.24(ITk) + .53 (ITc).

The strongest predictor of willingness is comfort with Instructional Technology (ITc) because it has the highest standardized beta weights. The next strongest predictor of willingness is knowledge of Instructional Technology (ITk).

Table 2: Multiple Linear Regression Analysis: Willingness acting as the Dependent Variable 

	 Model
	B
	Std. 

Error
	Std.

Beta
	t 
	p
	R
	R2

	(Constant)
	15.339
	2.395
	 
	6.404
	.000
	.738
	.545

	ITk
	.170
	.102
	.236
	1.668
	.099
	
	

	ITc
	.363
	.098
	.525
	3.707
	.000
	
	

	(Constant)
	23.640
	4.301
	 
	5.496
	.000
	
	


*p<.05

Second Research Question

What are the circumstances that influence a teacher to use, or not use individualized instructional technology to apply differentiated instruction?

This question was evaluated qualitatively.  Teachers were asked to respond to two open-ended questions on the survey questionnaire.  Of the 123 returned surveys, 83 teachers responded to the open-ended questions.  The responses were coded, examined for patterns, themes, and discrepancies. Six commonalities were found among the respondents. They were Training, Discipline, Supply, Re-teach, Enrichment, and Common Practices.

Teachers stated that the lack of training prevents them from using Instructional Technology to Differentiate instruction.  In short, teachers want training to become better at using Instructional Technology to differentiate instruction.  This theme provides evidence that teachers need effective examples of how it can be used in their classrooms.  One respondent wrote that she needed training with examples on how to use Instructional Technology to differentiate instruction effectively.  Another teacher responded by stating that he would need intense training on individualizing Instructional Technology to differentiate instruction.  Finally, a teacher stated that she would feel more comfortable individualizing Instructional Technology to differentiate instruction if her technology skills were strengthened.  

The theme of discipline was also common.  Teachers responded that they would use Instructional Technology to Differentiate Instruction for students who were behavior problems and who needed to be motivated, or stimulated.  One teacher wrote that he would individualize Instructional Technology to differentiate instruction for students who had behavior issues that impeded their learning and whose behavior also interfered with the learning of students in the class.  Another teacher noted that she used individualized Instructional Technology to help stimulate a student who was falling behind, or a child who was excelling and needed more challenging assignments.  Lastly, a teacher commented that she would individualize Instructional Technology to differentiate instruction and to enhance the curriculum or to add extra support to reinforce student learning.

The theme of supply was a commonality.  Respondents reported that when supplied with enough computers, they would use Instructional Technology to Differentiate Instruction.  One teacher stated that she would individualize Instructional Technology to differentiate instruction if there were a computer for each child.  Other teachers wrote if they had enough computers in their classroom they would be willing to individualize Instructional Technology to differentiate instruction for their students.  In addition, teachers reported they would use Instructional Technology to differentiate instruction if supplied with enough resources, such as web sites that are used for each curriculum area or programs that taught specific objectives.  A common response from teachers was in regards to supplies such as reading or spelling programs that the district could purchase for teachers to use in the classrooms.

Respondents commented that they would use Instructional Technology to differentiate instruction for students who needed re-teaching or enrichment.  Teachers stated that low performing students in their classes have responded well to the computer.  Furthermore, some teachers reported dividing the computer stations into skill level to accommodate their students. Some teachers noted how students who grasped the information quickly found the computer to be a useful tool in their search to extend their knowledge about a subject.

The final theme found among respondents was how similar and rather mundane the common practices were for computer usage in the classrooms.  Many teachers reported similar and rather mechanical uses of Instructional Technology commonly used in their classrooms.  Microsoft PowerPoint, Microsoft Word, and the Internet for research purposes were the most common response.  A respondent wrote that she used individualized Instructional Technology such as Microsoft PowerPoint and Microsoft Word to differentiate instruction for her students.  Another teacher stated that she utilized the Internet to differentiate instruction for students who were researching a topic or for those who needed extra practice.

When asked under what conditions teachers would not use individualized Instructional Technology to Differentiate instruction, there were three common themes among respondents.  Teachers reported that they would not use Instructional Technology to Differentiate Instruction if they were not properly trained.  One teacher commented that without training, or resources to help in the design of individualized Instructional Technology, she would be unable to differentiate instruction.  One teacher succinctly stated that he would not use individualized Instructional Technology to differentiate instruction if he were not properly trained.

Respondents also stated that if the proper supplies were not in place, then they would not use Instructional Technology to Differentiate Instruction. In addition, teachers commented that if the necessary resources weren’t working properly, such as the computer network, or enough computer stations were not available, then they would not use Instructional Technology to Differentiate Instruction.  One teacher reported that if her network service provider was unreliable, she would be unable to utilize the power of individualized Instructional Technology to differentiate instruction.  

Finally, some Common Practices that the respondents noted as interfering events in differentiating instruction were if time was limited, there was a large class size, or if they were not teaching to a specific need of a student.  Many teachers reported that they would not use individualized Instructional Technology to differentiate instruction in a large classroom.  Some teachers stated they needed a class size of fifteen or less in order to utilize individualized Instructional Technology. Apparently, there is a great deal of training needed before teachers perceive the true benefits of differentiated computer instruction for 25 students in a classroom.

Conclusions
Clearly, the positive findings in the survey were reported from the teacher’s knowledge and comfort levels towards and use of technology to enhance the educational work in the classroom.  Respondents to the survey instrument agree with the National Technology Plan (2004), and reveal that there is an increased use of technology to enhance student achievement. 

There is evidence that opportunities for students to use a computer in the classroom to bring about more effective instruction, as Gagne (1987) reported, may take place when teachers feel they are well prepared to do this work.  More than three quarters of the respondents provided the use of a computer to their students to enhance curriculum.  Seventy-eight point nine percent of teachers as knowledgeable or very knowledgeable when providing the opportunity for students to use a computer in the classroom in order to enhance their curriculum.  More positive, 73.2 percent of the responding teachers reported they are usually comfortable or always comfortable when providing the opportunity for students to use a computer in the classroom in order to enhance their curriculum.  The responding teachers clearly accept that technology is a tool that can be utilized to promote learning, are comfortable using computers for enhancing the curriculum, and that computers will be used in the classroom for many years to come, as reported in the NCES (1999).

Generally, teachers reported they are using technology to enhance curriculum, to support individualized goals, and to accelerate the learning process through the use of Instructional Technology.  More than two-thirds of the teachers who responded to the survey instrument reported that they were familiar, knowledgeable, or very knowledgeable when using instructional technology to address the many different learning styles in their classroom.  As we begin to utilize computers in a greater capacity, the ideal school, as Gardner (1983) theorized, will begin to come to fruition, and individualized learning styles will be addressed in a variety of ways through Instructional Technology.

Teachers who responded to this instrument reported a strong knowledge and comfort level when individualizing student academic goals. When looking to individualize learning, two thirds of the teachers know how to incorporate Instructional Technology into their lessons to extend individualized student academic goals.  Teachers reported usually being comfortable or always being comfortable when incorporating Instructional Technology into their lesson plans.  This is encouraging since teachers claim that if they are provided appropriate training and opportunity to use computers in the classroom, they will use Instructional Technology to individualize learning for students.  Teachers are looking towards Instructional Technology to provide them with innovate resources that they can integrate into their teaching practices.

As teachers become more proficient in the use of technology, more doors will be opened for the students who will directly benefit from teachers knowledge of using Instructional Technology.  The responding teachers reported that they were looking towards the World Wide Web to find educational resources that they could employ to motivate and improve mastery learning among their students.  Since more than two-thirds of the responding teachers are already using the Internet as an educational resource, it is encouraging to see the use of technology as a means to differentiate the instruction for students.

While the statistics for using Instructional Technology in the classroom are encouraging, it is important to point out that these responding teachers are less knowledgeable, and have less comfort when using Instructional Technology for providing Differentiated Instruction.  Only half of the responding teachers report that they are knowledgeable, to very knowledgeable in regards to providing Differentiated Instruction to their students through Instructional Technology.  Clearly, the responding teachers believe Instructional technology can provide resources to individualize learning. They expressed a need for training in the methods to use Instructional Technology effectively so that they could promote individualized learning goals.

Teacher’s Willingness to Use Individualized Instructional Technology

Perhaps no other factor is more critical to implementing new educational paradigms than the educator’s willingness to embrace the new methodology.  As espoused by Christensen (2002), teachers that embrace technology and hold a positive image of its potential will encourage a positive attitude among the students.  Here, the results of the survey also showed great promise based upon respondents’ expressions of willingness to undertake the use of Instructional Technology to individualize learning.  Teachers are willing to provide individualized Instructional Technology to their students and to use differentiated instructional strategies.  While knowledge and comfort may have been low for individualizing Instructional Technology, two-thirds of responding teachers are willing to implement project based learning lessons in which students use individualized Instructional Technology.  This is encouraging since it relates specifically to the theories conveyed by Gardner (1983), Tomlinson (2004), and Gagne (1987) that celebrate exploratory project learning as a method to utilize the strengths and interests of each child in the learning cycle. Teachers who want to help students use higher order thinking skills in an individualized instructional environment, see technology and individualized instruction as tools to achieve this educational goal.  Teachers want to teach students (k-6) to use age appropriate individualized Instructional Technology and are willing to work with students in various instructional technology environments.  In congruence with NCES (1999), the responding teacher’s have begun to use educational technology to facilitate new models of education.  These new models are taking shape as individualized goals and learning lessons for students through the use of Instructional Technology.  

After looking closely at the reported data on Instructional Technology, Differentiated Instruction, and Learning Style Assessment, and a teacher’s willingness to individualize Instructional Technology, the future of individualized education looks more encouraging.  It is encouraging for us to report that the responding teachers are in congruence with the NCES (1999) report, and that teachers are looking for ways to bridge the achievement gap and become a nation where all children learn according to their needs, interests, and natural curiosity to explore new information.
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