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Abstract. This is a proposal to investigate how Long Island public school technology budgets are related to teachers’ knowledge of computer technology, awareness of the district technology plan. Specifically, this study will examine teachers’ level of knowledge based on the National Educational Technology Standards for Teachers. It was found that level of knowledge differs in most of the areas, and teachers in high technology budgets school district reported more knowledge. Nevertheless there was no relationship between teachers knowledge of technology,  and percent of training received by the school districts. In addition, teachers in low tech budgets benefit apply training received in lesson plans, and evaluations, in the other hand, teachers in high tech budgets apply training received in  social, ethical, legal and human issues.
Introduction

 During the 90s schools in the U.S. began spending more money on technology than capital goods. During that time, districts had invested at least $80 billion for wiring schools for computer access (Staples, Pugatch & Himes, 2005; Oppenheimer, 2004; Christenson, 2002). In general, over the past ten years the total cost of computer technology for schools had reached the $100 billion mark (Jukes, 2005). How much of this money was invested on teachers training to use technology?  Surprisingly, in 1995 the U.S. Office of Technology Assessment found that schools devoted no more than 15 percent of their technology budgets to professional development.  
While at the national level, the implementation of technology into schools exacted a substantial expenditure, Johnson (1998) and Hernandez (2003) warned that the investment in technology would not bear fruit without a concomitant commitment to professional development in technology coupled with long-range support. Williams (2003) added that the teachers must be trained in the best practices in the use of technology. 
This proposal is guided by the following two research questions:

· How do teacher’s level of knowledge of technology, and awareness of the school technology mission and plan differ to the school technology budget (high and low technology budget based on per capita dollar expenditure). 

· Considering teachers who received district-sponsored technology training, is there a difference in teachers’ knowledge of technology between those who work in school districts with high or low technology budgets?

The Study

The purpose of this study is to examine the perceptions of public high school teachers’ knowledge of technology, awareness of the district technology plan, and their relationship to the district technology budget.   In addition, this study will examine certain demographic variables related to teaching to find how they relate to the knowledge of technology. In this proposal we defined the following major variables as:
Teacher Knowledge of Technology: All teachers earn degrees and are licensed through teacher preparation programs that are accredited by the National Council for Accreditation of Teacher Education Programs (N.C.A.T.E.).  To ensure that teachers are educated in technology, N.C.A.T.E.  receives recommendations and guidelines from The International Society for Technology in Education (I.S.T.E.) (NETS, 2006).  


ISTE provides six standard areas with performance indicators listed as well as guidelines for teachers currently in the classroom.  The standards are: technology operations and concepts; planning and designing learning environments and experiences; teaching, learning, and the curriculum; assessment and evaluation; productivity and professional practice; and social, ethical, legal and human issues. These standards will be used to measure teachers’ knowledge of technology.

Teacher Awareness of Technology Plan and Mission. In a general sense, these terms refer to a teacher’s ability to recognize the various tenets of the school technology plan and mission including but not limited to the goals of the school district for technology-based instruction.  
Technology Budget The district technology budget is that set of funds and their proposed dedications that are granted to the technology department from the annual budget.  Items in the technology budget include hardware, software, and staff development (New York State Office of the Comptroller, 2005). 

Theoretical Underpinnings

Funding corollaries found in the literature discuss the fund portions to be dedicated to staff development on computers and technology training. Teacher training accounted for only 15 percent of the allocated technology funds (OTA, 1995).  The Department of Education reported that this is an inadequate amount for this purpose.   

Carvin (2000) revealed a disconnection when he indicated that the percentage of the technology budget devoted to professional development should be in the 30 to 40 percent range. To prevent continued misallocation of technology funds, the literature suggests prescriptions for budgetary remedies. For example,  Jukes (2005), a technology consultant and author, stated a third of technology budgets in most districts has been invested in hardware. To correct for this, Juke offers a formula of two to two and one to one to one. His formula recommends spending two dollars on teacher training for every two dollars paid for hardware; for every dollar spent on software allocate one for the upkeep of the facilities and one for computer assistants.  In other words, out of a pie, one of the largest pieces, at least thirty percent, would be staff development. Jukes warns that if the focus is only on hardware, technology will fail.   Jukes adds,

If you want to be able to address your technology plan successfully, you need to 

be able to step back and make sure that there is an absolutely reasonable allocation between the hardware, staff development and technical support. 

Many administrators and boards have vastly underestimated the cost to repair and
 maintain our technology, and, as a result, are at risk for obsolete or ineffective computer systems (p.8).  


 Other than funding technology training for teachers, there is reason to believe that a need exists to help teachers to use technology effectively. To meet the national goals of having quality teachers who are fluent in technology for instructional purposes, schools should direct their energies and resources to develop on-going, fully-serviced, faculty training programs in technology.  This will require a re-thinking of where the monies earmarked for technology are ultimately dispersed. Such professional development should be designed within the guidelines of best practices in technology training, with the goal of reducing obstacles to teacher use of technology and improving their attitude and willingness to implement technology into classroom instruction.   
Considering the key role professional development plays in this framework it was disappointing when Schuldman (2004) found that the majority of teachers self-report that they are not knowledgeable enough to use computers for instruction. In his study, sixty-seven percent of teachers do not feel well-prepared to utilize technology in their instruction. In addition, Doering, Hughes and Hoffman (2003) indicated that barely more than ten percent of public school teachers self-report having fluency in the application of digital technology for integration in the classroom. 

There are also concerns regarding the technology knowledge of teachers about to enter the profession.  Some may expect that young, new teachers raised in a more technological world would be more prepared to begin their teaching careers using computer-based instruction. Doering, et al. (2003) insisted that “pre-service teachers are not being adequately prepared in educational technologies” (p.342).  In 1995, the Office of Technology Assessment reported that only three percent of teacher education graduates felt “very well-prepared” to use technology in the classroom (US Congress, 1995). Doering, et al. (2003) insisted that teacher preparation programs may be part of the problem. 

In the same way, in 2002, Mouza showed that professional development is a critical ingredient in the creation of technology-literate teachers. Mouza reported that less than a third of teachers underwent even minimal technology training (less than five hours) for the school year.  Slightly less than a third had no professional development on technology at all.  This lack of training translates into a barrier that acts to reduce the use of technology in the classroom. Not only do teachers need professional development but they need the best form of it. The need of training was also found by Cuban. In 2001, Cuban reported that the majority of teachers had picked up their technology expertise on their own, from a friend, or from a spouse.  He concluded that “Only a handful had taken formal computer courses” (p. 56).   

In addition to technology training, teachers lack awareness of the district technology plan.  This awareness is defined as a teacher’s ability to recognize the various tenets of the school technology plan and mission including but not limited to the goals of the school district for technology-based instruction.  


Czubaj (2002) states the “this focus on purchasing technology is due to problems with vision, leadership, curricula, instructional strategies, and management implementation strategies” (p.17). Schools can benefit from a technology plan that includes a clearly-stated mission, goals, and funding. Beyond school and district technology plans, Peters (2002) reports federal legislation calling for the development of state and local technology plans that will lead to demonstrated improvements in student learning. 

There are specifics regarding the makeup of a solid technology plan. Goldman (2002) shows that a good school technology plan involves choosing a leader, establishing a committee, creating a mission statement, endorsing the technology plan, determining the current status of school technology, assessing needs, developing a timeline, planning staff development and infrastructure, planning a budget, securing funding, and implementation/evaluation of the technology plan. 

A good technology plan can also address aspects that can affect teacher attitudes.  Chanlin (2005) suggests that any planning recognize the positive considerations toward social, personal needs, the curriculum, environmental supports for teachers, as well as feelings of personal fulfillment. This level of planning is more likely to help teachers gain positive interest and experience in technology integration.  Understanding the importance of these factors will help to create a solid technology plan that offers a more meaningful, vital and engaging teaching environment for teachers. 

Data Sources


This study purpose is to investigate how Long Island public school technology budgets are related to teachers’ knowledge of computer technology, awareness of the district technology plan. Specifically, this study will examine teachers’ level of knowledge based on the National Educational Technology Standards for Teachers (NETS, 2006). These standards include technology operations and concepts; planning and designing learning environments and experiences; teaching, learning and the curriculum; assessment and evaluation; productivity and professional practice; social, ethical, legal and human issues. It will also investigate teacher’s levels of awareness of their districts’ technology plans and technology mission statements.


School technology budgets were obtained for all Nassau and Suffolk public school districts from the N.Y. State Comptroller’s Office (New York State Education Department, 2006).  The student enrollment for each district was obtained from the 2005-2006 School District Report Cards from the New York State Education Department. To optimally and fairly compare districts, the school technology budgets for the 2004-2005 school year were divided by the district enrollment. For this study, districts with low technology budgets (lower third) will be compared to districts with high budgets (upper third).  In addition, New York State school report card information was used to ensure that the districts were demographically similar. From these two groups and for convenient sampling purposes, two Long Island public high schools with high technology budgets will be selected and two Long Island public schools with low technology budgets will be randomly selected from those districts that are willing to collaborate. 338 Long Island public high school teachers will be surveyed in this study.

Methods


The researcher will apply a survey to four Long Island public high schools.  Data was collected in October of 2006. The survey has three sections: section one contains 43 questions with Part A measuring teachers’ knowledge of technology and how the knowledge was acquired. Part B measures teachers’ awareness of the district technology plan. Section two includes   teacher demographics. Section three contains one open-ended question regarding what school districts can do to help teachers to integrate technology into the classroom instruction. The survey was factor analyzed for construct validity with the following dimensions:

Survey Dimensions, Items, and Score Ranges
	Dimension

	Lesson plan, Teach and Evaluation

	Technology Operations, Productivity and Concepts

	Social, Ethical, Legal and Human Issues

	Communication and Collaboration

	Technology Training

	Teacher Awareness of Technology Plan and 

Mission In the School District



The survey was mailed out and/or distributed at in-service meetings to the faculty of four public high schools in Nassau and Suffolk County in the 2006-2007 school year.  The researcher contacted the principals of the four high schools to get their approval and support for the study.
The following procedure is planned to answer the research questions:
How do teachers’ level of knowledge of technology and awareness of the school technology mission and plan differs to the school technology budget (high and low technology budgets based on per capita dollar expenditure). 
Table 1: T-test contrasting District with High Budget and Low Bugdet (N~130 Low and N~130 High)
	
	M(Low)
	M(High)
	t
	df
	SED
	Sig.

	Knowledge:
	
	
	
	
	
	

	Lesson plan, Teach and Evaluation
	37.72
	44.63
	-3.92
	219.00
	1.76
	0.00*

	Technology Operations, Productivity and Concepts
	24.68
	28.05
	-3.44
	237.39
	0.98
	0.00*

	Social, Ethical, Legal and Human Issues
	18.29
	18.79
	-0.94
	245.00
	0.53
	0.35

	Communication and Collaboration
	7.19
	8.03
	-2.75
	262.00
	0.31
	0.01*

	Training and Awareness:
	
	
	
	
	
	

	Technology Training
	10.11
	10.75
	-1.75
	247.18
	0.37
	0.08

	Teacher Awareness of Technology Plan and 

Mission In the School District
	10.74
	13.28
	-4.55
	240.79
	0.56
	0.00*


*p<0.05
Table 1 shows that there is a significant difference of  level of knowledge between teachers in high technology budgets school districts and low technology budget in all areas but Social, Ethical, Legal and Human Resources. At the same time, Teachers that belong to school districts with high technology budgets have more understanding in their district mission and technology plan. Regarding technology training, no significant difference was found.
Considering teachers who received district-sponsored technology training (as a percent of training) on the current job, is there a difference in teachers’ knowledge of technology between those who work in school districts with high or low technology budgets?

Table 2: Correlation (r ) and Coefficient Variance (rsq %) (N~130 Low and N~130 High)

		Percent of Training

		Percent of Training

	
		Received [r (rsq %)]

	Sig.

	Received [r (rsq %)]

	Sig.


		Low

		High

	
	Lesson plan, teach and evaluation

	0.24(5.89%)

	0.01*

	0.12 (1.43%)

	0.2


	Technology operations, productivity and concepts

	0.17 (2.91%)

	0.06

	0.16 (2.41%)

	0.08


	Social, ethical, legal and human issues

	0.15 (2.4%)

	0.09

	0.24(5.71%)

	0.01*


	Communication and collaboration

	0.10 (0.95%)

	0.27

	0.12 (1.44%)

	0.16


				

	*p<0.05
	
	
	
	
	


Table 2 shows that there is no significant relationship between percent of training received and knowledge of the teachers. It also shows that the most training received for teachers in low tech budget district it will be relate with their knowledge to do lesson plan, teach and prepare evaluations. In the other hand, training impact more in Social, ethical, legal and human issues in high tech budgets districts.
Educational Importance of the Study
In summary, we live in a high-tech society.  Governments and school systems recognized the need for integrating computers into the classroom and daily instruction.  Business demands that American students be up to the technological challenge and the future market claims that technology knowledge and proficiency will be tantamount to economic success.  Within the last fifteen years, over $100 billion has been spent to get technology into classrooms across the United States.  Yet, largely, this technology remains unused regarding its intended purpose, integration into classroom instruction. Understood in this context, the American public education has squandered this colossal investment.  Despite the massive technological transformation of classrooms and schools, teaching is much the same as it had been before the computer revolution.   To be accountable to the public, schools need to begin internally assessing reasons for this irony:  the more things change, the more things stay the same. Through studies such as this the field of education can either look for ways to exact more benefits from the investment in technology or it can come to understand a more suitable and less expensive need for technology for instruction.  

References

Chanlin, L. (2005). Development of a Questionnaire for Determining the Factors in Technology Integration among Teachers. Journal of Instructional Psychology, 32(4), 287-293.
Christensen, R. (2002). Effects of Technology Integration Education on the Attitudes of Teachers and Students. Journal of Research on Technology in Education, 34(4), 411-433. 
Cuban, L. (2001) Oversold and Underused: Computers in the Classroom. Harvard University Press. 
Czubaj, C.A. (2002). Planning for Technology. Journal of Instructional Psychology 29(1), 15-20.  
Doering, A., Huffman, D., & Hughes, J. (2003). Preservice Teachers: Are We Thinking with Technology? Journal of Research on Technology in Education. 35, (3), 342-361.
Hernandez, N. (2003). Educator Concerns about Computer Technology Implementation In a Southwestern Oklahoma School District. Doctoral Dissertation, The University of Oklahoma.
Johnson, D.G. (1998). Effectively Integrating the World Wide Web and Computer Software Technology into Diverse Classrooms. Eric Document Reproductive Service No. ED 429808.
Jukes, I. & McCain, T. (3/2005) Planning for Success-Where's Your Organization at? [On-line], http://www.audioed.com. Transcript.
Mouza, C. (2002). Learning to Teach with New Technology: Implications for Professional Development. Journal of Research on Technology in Education,35(2), 272-289.
NETS (National Educational Technology Standards). (2006).  International Society for Technology in Education.  Retrieved April, 16, 2006, from:
http://snets.iste.org/teachers/t_stands.html
New York State Education Department (2006).  Retrieved August 8, 2006 from http://emsc.nysed.gov/repcrd2004/links/c58_dist.shtml
Oppenheimer, T. (2004, February 16). The Internet School Scam: A Questionable Plan to Wire Poor Schools Has Turned into a Business Boondoggle. The Nation, 278, 19-22.
Schuldman, M. (2004). Superintendent conceptions of Institutional Conditions That Impact Teacher Technology Integration. Journal of Research on Technology In Education, 36(4), 319-343.
Staples, A., Pugach, M.C., & Himes, D. (2005). Rethinking the Technology Integration Challenge: Cases from Three Urban Elementary Schools. Journal of Research On Technology in Education, 37(3), 285-310. 

U.S. Congress, Office of Technology Assessment. (1995). Teachers and technology: Making the connection (OTA-EHR-616). Washington, DC: U.S. Government Printing Office.
Williams, H.S. & Kingham, M. (2003). Infusion of Technology into the Curriculum. Journal of Instructional Psychology, 30(3), 178-184.
