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Abstract
The appearance of the graphic calculator in the educative atmosphere, in particular, the education of the mathematical one, used appropriately in the mathematics classroom,  presents an opportunity to create new forms of learning that allow to form prepared individuals, creative and interested in the world that surrounds them. The basic purpose of this study consisted in making an interpretation and comparison about the students’ comfort of algebra using graphic calculators in schools of the rural and non rural area. A quasi experimental study with a sample from 130 algebra students was selected from Rural High School and Non-rural High School of the state Tennessee in the United States. Both samples of students answered a survey asking about their use and affability of graphic calculators in the classroom.  The raw data was analyzed using Minitab Statistical Software with a design of measures repeated of two samples. Rural schools regularly have fewer resources, lower-paid teachers, and a larger proportion of students of below-average achievement than non-rural schools. Nevertheless no significant differences were found between the two populations in their comfort with using graphic calculators to learn algebra in the classroom. Study findings did not show any evidence that students in the rural sample students were less in comfort and frequency in the use graphic calculator than those in the non-rural sample. The majority of the students of both environments revealed to feel a lot of comfort or comfort using graphic calculator in the activities related to the subject Algebra and the use of the calculator. The conclusions of this study show that the graphic calculator could be a valuable resource for teaching and learning Algebra.  
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Introduction

New technologies such as the graphic calculator, the computer, and the Internet have transformed the teaching-learning process, particularly in the field of mathematics. Teaching with technology changes the classroom atmosphere and consequently the understanding of the student; more and more schools incorporate this technology in their mathematics classes to improve student achievement, interest, and motivation in this important discipline. The U.S. government has supported the introduction of such technology into the classroom (White House, 1996), today it is commonplace to find graphic calculators in high school algebra classes in the United States, although not in underdeveloped countries.  Arguably, students need to know how to work with and feel comfortable using the graphic calculator in class.  Non-rural and rural schools may be quite different in how they approach using graphic calculators, however. In general, rural schools have fewer resources, pay teachers at a lower rate, and serve a larger proportion of impoverished students than non-rural schools.
While it is helpful to teach mathematics with graphic calculators, their appropriate use in the classroom also represents an opportunity to create new learning forms for students, contributing to their development of values, creativity, and interest in the world around them. Of course, giving students graphic calculators and equipping classrooms with computers will not by themselves ensure this objective will be achieved; it is also necessary to know how these tools are actually applied in mathematics classes and to assess their implications for the future.

Non-rural schools on average have higher budgets and spend more per enrolled student than rural schools. Rural schools as a group have fewer resources and pay lower salaries than non-rural ones. Rural student achievement is perceived to lag behind that of non-rural students. These observations foster the hypothesis that students in the two environments are dissimilar. 

This paper concerns itself with improving the learning of Algebra in non-rural and rural high schools in the state of Tennessee. It focuses specifically on students’ ease with using graphic calculators to learn Algebra. Students’ comfort with using graphic calculators was assessed through a graphic calculator survey.
Rural and non-rural schools

To differentiate between the rural and non-rural school, it is necessary to consider population density and remoteness. The U. S. Census Bureau defines a rural area as one that is not urban. “Urban” is defined as either an urbanized area or places with populations of 2,500 or more outside urbanized areas. An urbanized area is a place and its adjacent densely settled surrounding territory that together have a minimum population of 50,000 (U. S. Department of Commerce, 1992). Rural is defined as a place with fewer than 2,500 people, or a place with a ZIP code designated as rural by the Census Bureau. To classify the rural/non-rural status of school districts more precisely, Elder (1992) created a district-level file that uses local codes from the CCD Public School Universe file. 

Rural and urban high schools are different from one other. Barcinas (1989) investigated and reported significant differences in an Ohio data set, including diversity of curricula and per pupil expenditures. Rural schools were characterized by smaller numbers of teachers, support staff, and administrators than were found in urban schools. (Raven & Barrick, 1989).  The concern about potential rural-urban differences in education is, moreover, not limited to the United States, but rather appears to be a global issue.  
Graphic Calculator (GC)
The versatility of the graphic calculator has encouraged its introduction into most areas of daily life. Since their introduction into the classroom in 1985 (Kissane, 1995), graphic calculators are increasingly found in mathematics classrooms, where they have been for two decades now.

The graphic calculator is increasingly within reach of all, and offers a tool for graphics in the classroom. This tool presents many advantages over the blackboard or paper and pencil, producing complex graphs with great speed and precision.  Graphs are used mainly to illustrate geometric concepts and in calculation to visualize the behavior of functions; graphs also play an important role in statistics (Alfonzo, 1998). A teacher’s knowledge of students’ learning style and preferences using a graphic calculator could foster a favorable attitude in math students.
More than 10 years ago, Demana and Waits (1992) stated that graphing calculators offered a powerful new technology for teaching mathematics. A GC is really an inexpensive, hand-held computer with built-in numerical solvers and graphing software. Graphing calculators could be viewed as computers available to all students because of their low cost, ease of use, and portability  

Jeffrey Smith (1998) asserts that graphing calculators are redefining the notion of demonstrated knowledge in secondary mathematics as the four-function calculator previously did. For this reason, the mathematical content, educational methods, and assessment strategies that mathematics teachers employ must be reconsidered. 
Methodology

The present quasi-experimental study was carried out in two schools from the state of Tennessee. It involved surveys conducted with samples of Algebra I students from two high schools, one classified as non-rural (N=55) and the other one as rural (N =75). 
Data was collected during the fall semester 2003. Participants completed the graphic calculator survey, which assessed their comfort levels with using a graphing calculator in Algebra I class. 

The survey consisted of a free-response instrument containing 7 multiple choice or closed-ended questions dealing with the use of the graphing calculator. Closed-ended questions permit the respondent to select his or her answers from the given options, and to get answers more easily and quickly using a scale (Fraenkel & Wallen, 2000).
Analysis 

A multivariate two-sample profile analysis was adapted to compare responses to the closed-ended questions in the survey. One of the most frequently used data-collection and analysis designs in education and psychology is the two-sample profile analysis, repeated-measure design (Timm, 1975). 
Students in each group were asked to respond Qs questions using the 5-point scale, they were the following: Q1: How much do you like the Algebra I class? Q2: How much do you like the Algebra I class using the graphing calculator? Q3: How much does the graphing calculator help you in the Algebra I class?  Q4, Q5, Q6 and Q7: Rate your comfort level in using a graphing calculator   during each of the listed activities: writing test, during class, doing homework and working in group. The raw data from rural and non-rural students (see Table 1 and Table 2) was analyzed using the Minitab Statistical Software.
Table 1 Raw data from rural and non-rural students from questions Q1, Q2 and Q3
	Questions
	1
	2
	3
	4
	5

	
	NR 
	R
	NR 
	R
	NR 
	R
	NR
	R
	NR 
	R

	Q1
	7
	17
	11
	21
	27
	27
	3
	2
	8
	7

	Q2
	7
	11
	17
	19
	15
	37
	7
	5
	9
	3

	Q3
	22
	48
	4
	10
	0
	2
	4
	12
	1
	0


NR: non rural R: rural.   
       (1) Very much, (2) Much, (3) Neutral,  (4) Low (5) Very low
 Table 2 Raw data from rural and non-rural students from questions Q4, Q5, Q6 and Q7
	Questions
	Activity
	1
	2
	3
	4
	5

	
	 
	NR 
	R
	NR 
	R
	NR 
	R
	NR 
	R
	NR 
	R

	Q4
	Writing test
	17
	16
	11
	21
	18
	23
	5
	4
	4
	10

	Q5
	During class
	23
	35
	19
	24
	13
	5
	0
	6
	1
	4

	Q6
	Doing homework
	28
	31
	13
	21
	9
	12
	3
	3
	2
	7

	Q7
	Work in group
	22
	36
	18
	23
	12
	8
	0
	1
	3
	6


(1) Very comfortable (2) Comfortable (3) neutral (4) uncomfortable (5) very uncomfortable
The Qs represented a condition in this study. Q1, Q2, Q3, Q4, Q5, Q6 and Q7   are closed-ended question in the graphing calculator survey
Each question from the survey means a condition for the analysis. T2 is used to test the null hypothesis (H0).  This is rejected at the ά if the observed value for T2 exceeds the critical value T(. If the null hypothesis (H0) is rejected, then the relationship does exist. 
Table 3 summarizes the obtained values forT2, comparing this value with the critical value of 
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 for (=0.05, allows to accept or reject the hypothesis. 
Table 3: Data arrangement among two groups profile analysis               
                   Conditions Q1, Q2 and Q3 
	Null Hypothesis
	T2
	

	H01
	1.329
	T2 <  T(   , then  is  not rejected

	H02
	2750.3165
	T2 >  T( ,  then  H02  is rejected

	H03
	10.716
	T2>  T(  , then H03  is rejected


        *The null hypothesis is rejected at the significance level (=0.05
 
Table 4 summarizes the obtained values forT2, comparing this value with the critical value of 
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Table 4: Data arrangement among two groups profile analysis 

                Conditions Q4, Q5, Q6 and Q7. 

	Null Hypothesis
	T2
	

	H01
	2.874
	T2 <  T(  then  is  not rejected

	H02
	3621.4676
	T2  >  T(,   then  H02  is rejected

	H03
	2.971
	T2   >  T(  then H03  is rejected


*The null hypothesis is rejected at the critical value T(  = 
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If the null hypothesis is true, the means of the populations are different. The t value will be closer to zero. But the null hypothesis will be rejected if both populations are similar and the T values are exactly zero.      
Conclusions 

 The two-sample profile analysis of the graphic calculator survey found no statistically significant difference between non-rural and rural high school samples in relation to the incidence of ease in Algebra class and comfort using a graphing calculator. Differences were also not observed in writing throughout class, doing homework, working in groups, or in the incidence of using a graphing calculator. There were no differences between those environments. 
The results of this investigation lead to the conclusion that differences do not exist between non-rural and rural students regarding the ease with which they use a graphing calculator in Algebra class. This study did not find evidence of any weakness among the rural population examined.

This study did not show differentiate significant using the graphic calculator in the class of mathematics about students of the urban and rural areas studied, reveals influence in the please to the subject.  The majority of the students of both environments revealed to feel a lot of comfort or comfort in the use of the calculator in the activities related to the subject Algebra and the use of the graphic calculator.
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