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	ABSTRACT
The purpose of this study was to determine if teachers, in 3 grade level groupings (group 1 being grades k and 1, group 2 being grades 3 and 4, and group 3 being grades 4 and 5), can be correctly classified into the 3 groups based on their knowledge of Instructional Technology, Learning Styles, Differential Instruction, as well as their Attitude about and Willingness to use instructional technology in their classrooms.  Data used from this survey was collected from 118 Long Island public school teachers from seven school districts within elementary school grades k through 5.  Using discriminant analysis we found that the variables that can discriminate group 1 (grades k & 1) from among the three groups are Willingness, Instructional Technology and Attitude.  Increased knowledge of Instructional Technology techniques increases teacher willingness to incorporate technology into their classroom instruction.




Introduction
Technology has become useful for many aspects of our social lives, our careers, and our entertainment.  Technology has continued to perforate our society and now has a place in the elementary school classroom and with our children.  Rosen (2009) found that approximately 63% of children ages four through eight years old have televisions in their rooms and about 55% percent have gaming consoles.   He argued that we cannot allow school to be the only place where children will not be experiencing the technology that exist in our society and suggested that educators use technology as a vehicle to deliver classroom instruction and homework; “We must rewire education or we risk losing this generation of media immersed and tech savvy students” (p. 12).  Duncan (2010) stated that we are starting to see progress as virtual schools expand access to curriculum never before available to students.  As a result, schools are using data like never before to identify students' specific learning needs but we have not fundamentally restructured the way our schools function.  Before 1990, many schools only had one or two computers per classroom but due to declining prices in technological resources, technology has become more available to schools and parents (Himes & Staples et al., 2005).  Although the conditions for successful technology integration finally appear to be in place, including ready access to technology, increased training for teachers and a high policy environment, high level technology use is still surprisingly low (Ertmer, 2006).  Accordingly, we found that although Internet access is available in each of the classrooms in this study, interestingly, we could not find a requirement by any of the school districts to use it or any other technology that may be available.
The purpose of this study was to determine if teachers, in 3 grade level groupings (group 1 being grades k and 1, group 2 being grades 2 and 3, and group 3 being grades 4 and 5), can be classified into the 3 groups based on their knowledge of Instructional Technology, Learning Styles, Differential Instruction, as well as their Attitude and Willingness to use instructional technology in their classrooms. 
For the purposes of this study the variables used are defined in Nicolino (2006) as:
Instructional Technology (IT)
Gagne (1987) defines instructional technology is “a systematic way of designing, carrying out and evaluating the total process of learning and teaching in terms of specific objectives, based on research in human learning and communication, and employing a combination of human and nonhuman resources to bring about more effective instruction” (p.33).
Learning Styles Assessment (LS)
Lamarche-Bisson (2002) defined learning style as a preferred way of acquiring knowledge and processing information.
Differentiated Instruction (DI)
Tomlinson and McTighe (2006) define differentiated instruction as instruction, which focuses on whom we teach, where we teach, and how we teach.  Its primary goal is ensuring that teachers focus on process and procedures that ensure effective learning for varied individuals.
Attitude
Nicolino (2006) refers to attitude as a “teacher’s attitude toward instructional technology” (p. 60).
Willingness
Sandholtz, Ringstaff, and Dwyer (1997) defined willingness as a point at which an individual comes to understand technology and use it effortlessly and as a tool to accomplish work (p.2).  For the purposes of Nicolino’s study (2006), willingness is defined as a commitment or openness.
Literature Review
Several studies have investigated the integration of technology in schools and teachers response to its integration.  Staples and Himes (2005) stated, “Despite studies documenting the effectiveness of technology to support learning, several barriers to technology have been identified” (p. 286).  Among those barriers are teacher willingness, attitude, and practical knowledge of technology.  Vannata and Fordham (2004) posited that because technology is a dynamic innovation, learning to use technology for personal or instructional purposes requires a willingness to make mistakes and learn from them and an ability to take risks.   In contrast, ChanLin (2005) study found that the social values and attitudes of teachers’ work community could impact teachers’ willingness to use technology.  Miranda and Russell’s (2011) study suggests that the strongest predictors of elementary teacher technology use are teachers’ beliefs about the instructional benefits of technology, their experiences with technology and their perceived pressure to use technology.  Similarly, Pajares (1992) study suggests that teachers’ educational beliefs influence their planning, instructional decisions and classroom practices.   As a result, teachers’ belief in their capacity to use technology effectively in their practice is a significant factor in determining patterns of classroom practices.  
Several researchers have investigated teachers’ attitude toward computer use. Marcinkieweiz (1994) study found a strong relationship between teachers’ use of technology and their beliefs in their capacity to do likewise, which inversely impacted their attitude toward computer use.   Therefore, teachers must have positive attitudes toward computer use and a strong sense of self-efficacy, in order to be models for students’ computer use (Milbrath & Kinzie, 2000).  On the contrary, Judson (2006) study indicated, “there is no significant correlation between teacher practices and teaching philosophy (i.e., beliefs) or between teacher practices and attitudes toward technology.”   
Teacher use of technology at various grade levels in both public and private schools have been the focus of many educational researchers.   Chang (2008) stated that technology use has had a significant and dramatic effect on contemporary education reform and that in order to prepare our elementary students for the future; we should help students understand and use technology by integrating it into the curricula.  Dickison (1986) conducted an ethnographic study on the integration of a computer into a first-second-grade classroom.  The study suggested that the computer created a new social organization that affected students’ interactional patterns. Corea M. et al., (2003) investigated the effects of the introduction of video games especially designed for first and second graders into a first and second grade classroom on learning, classroom dynamics and motivation to learn.  The study suggests that the introduction of the video games positively impacted classroom dynamics, teacher attitude and motivation to learn. Wozney, Venkatech and Abrami (2006) found that elementary school teachers differed significantly from secondary teachers in their use of technology.  Elementary teachers were found to use technology for recreation and creativity, while secondary teachers used technology for analytic purposes.   Although Nicolino (2006) found differences in technology use within elementary grade levels, we were unable to find studies supporting or refuting this finding.

Methodology
The purpose of this study was to determine if teachers, in 3 grade level groupings (group 1 being grades k and 1, group 2 being grades 2 and 3, and group 3 being grades 4 and 5), can be classified into the 3 groups based on their knowledge of Instructional Technology, Learning Styles, Differential Instruction, as well as their Attitude and Willingness to use instructional technology in their classrooms. A discriminant analysis of the data collected in Nicolino’s (2006) research was done in order to identify discriminating factors between the three groupings.
	The data was collected from 118 kindergarten through 5th grade school teachers in seven school districts in Long Island, New York whose classrooms had access to the Internet.  The response collected from sixth grade teachers was not used, as the frequency of their responses was only five.  Part one of a survey administered to these respondents collected pertinent demographic information, grade level taught being particularly important to our study.  Parts Two Three, and Four of the survey determined the level of knowledge each respondent perceives they have in learning styles assessment, differentiated instruction, and instructional technology.  Parts Five and Six of the survey measured the respondents willingness to incorporate technology and their attitude towards the use of technology for student instruction within their classrooms.  

Results
A discriminant analysis was conducted to determine whether five predictors; Willingness, Instructional Technology, Differential Instruction, Attitude, and Learning Styles, could be used to discriminate or distinguish between teachers in six grade levels. Descriptive statistics presented in table 1 shows that some variables might be useful in identifying teachers in the 3 groupings.
	Table 1
Descriptive Statistics

	Grade Level Groups
	M
	SD

	
	
	

	Group 1: Grades K & 1
	Instructional Technology
	37.00
	12.40

	
	Differential Instruction
	40.23
	6.17

	
	Learning Styles
	11.07
	3.26

	
	Willingness
	32.33
	9.77

	
	Attitude
	53.33
	14.01

	Group 2: Grades 2 & 3
	Instructional Technology
	46.29
	11.25

	
	Differential Instruction
	41.25
	5.89

	
	Learning Styles
	12.11
	3.54

	
	Willingness
	41.54
	7.06

	
	Attitude
	57.71
	8.95

	Group 3: Grades 4 & 5
	Instructional Technology
	49.66
	8.09

	
	Differential Instruction
	42.80
	5.41

	
	Learning Styles
	12.94
	3.57

	
	Willingness
	41.66
	5.74

	
	Attitude
	60.63
	7.15

	Total
	Instructional Technology
	44.56
	11.80

	
	Differential Instruction
	41.51
	5.85

	
	Learning Styles
	12.09
	3.52

	
	Willingness
	38.61
	8.71

	
	Attitude
	57.40
	10.66



The first discriminate function (see Table 2) revealed a significant association between groups and all predictors, accounting for 28% of group variability.  Although the residual Wilks’s Lambda was not significant, the overall Wilks’s Lambda (see Table 3) was significant, Λ=.69, x2(10, N=123)=32.21, p=<.01, also indicating that predictors differentiated among the three grade level groupings.  Both results indicate that group 1 has the most variability among the groups allowing us to most clearly use the 3 most significant variables to identify membership into that grouping.  Reviewing the descriptive statistics in Table 1 shows that those in group 1 are more likely to have less knowledge of instructional technology techniques and a less positive attitude and less willingness to incorporate instructional technology into the classroom.  
	Table 2
Eigenvalues

	Function
	Eigenvalue
	% of Variance
	Cumulative %
	Canonical Correlation
	Effect Size r2

	Group 1 vs. groups 2 and 3
	.383a
	90.0
	90.0
	.526
	.276

	Group 2 vs. group 3
	.043a
	10.0
	100.0
	.202
	.040

	
Table 3
Wilks' Lambda

	Test of Function(s)
	Wilks' Lambda
	Chi-square
	df
	P

	Group 1 vs group 2 and 3
	.694
	32.205
	10
	.000

	Group 2 vs group 3
	.959
	3.683
	4
	.451



As shown in Tables 4, variables Instructional Technology, Willingness and Attitude are the ones that we can most accurately use to discrimate or describe teachers among grade level groups as they each demonstrate a significance level of < .05.  A closer analysis of the structure matrix (see Table 5) supports this finding and reveals only three significant predictors, namely willingness (.932) and instructional technology (.821) and attitude (.458) with the largest predictability resulting in the, differential instruction and learning styles being poor predictors. The second discriminant function is not discussed because it is not significant.
	Table 4
Tests of Equality of Group Means

	
	Wilks' Lambda
	F
	df1
	df2
	P

	Instructional Technology
	.789
	12.05
	2
	90
	.000

	Differential Instruction
	.965
	1.62
	2
	90
	.204

	Learning Styles
	.950
	2.37
	2
	90
	.099

	Willingness
	.750
	15.00
	2
	90
	.000

	Attitude
	.917
	4.05
	2
	90
	.021



	Table 5
Structure Matrix

	
	Function

	
	Group 1 vs. Groups 2 and 3
	Group 2 vs. Group 3

	Willingness
	.932
	-.149

	Instructional Technology
	.821
	.481

	Differential Instruction
	.259
	.487

	Attitude
	.458
	.480

	Learning Styles
	.343
	.419



Conclusion
The study found that teachers willingness and attitudes in grades K and 1 (group 1) showed they were less likely to incorporate instructional technology into their classrooms.  In addition, the study also found that higher levels of knowledge of instructional technology techniques increased the probability of its incorporation into the classroom.  Thus resulting in the need to provide increased opportunities for teachers to increase their knowledge of instructional technology techniques, for those teaching grades 1 and 2 particularly and to have a greater probability of its incorporation into the classroom. 
As the pressure to integrate technology in the teaching and learning process continue to grow immensely, it becomes more imperative that teachers incorporate technology in their daily pedagogy.  The research suggests that teacher willingness; attitude and grade level taught were strong predictors of technology use.   Greater understanding of the factors contributing to the differences in technology use among grade levels can lead to the development of unified curriculum for technology integration.  In addition, professional development in integrating technology at various grade levels may be vital in facilitating consistent pedagogical practices across grade levels.
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