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Abstract. This research evaluated if all students receive the same training in computer technology. Students were compared by gender, ethnicity, and socio economic status. Data were collected from 134 students of a private liberal arts college. We concluded that in the case of ethnicity there were no differences in their perceptions of what educational technology training they received in high school and college, Spreadsheet, Advanced Word Processing, and PowerPoint Presentations showed a rising competency level as Socio economic status increases from low to high. Finally, males and upper class students tend to report more competencies on the uses of Spreadsheets, and females reported more knowledge of ethical use of computers than males.

Purpose

This study is focused on students’ diversity and technology training. Any gap between Caucasian and minority students, between males and females or low socioeconomic and high socioeconomic students’ preparation to use computers and other educational technology in the public schools presents equity issues and future problems for society in general. This study sought to expose gender, racial, and socioeconomic status that might be associated with differences in the levels of training that high school or college students might receive in the use of computers for learning and decision-making. 

Since the mid-70s, school districts have worked to keep up with rapid growth and change in technologies. However, it wasn’t until the mid-80s, when computers and attempts to integrate them into curriculum have been part of the elementary and middle, and high school environment that districts began setting up computer labs for computer assisted learning, keyboarding practice, and writing activities (Morris, 2005).

The NCLB act is an amendment of the Elementary and Secondary Education Act (ESEA).  It is the principal federal law affecting education from kindergarten through high school. In amending ESEA, the new law presents a sweeping overhaul of federal

efforts to support elementary and secondary education in the United States. It is built on

four supportive pillars: accountability for results; an emphasis on doing what works

based on scientific research; expanded parental options; and expanded local control and flexibility (Bush, 2002).

Three camps predominate in the debate: those who advocate using computers primarily as tools (for such tasks as word processing and numerical calculations); those who view them mainly as teaching aids or tutors (for drills, tutorials, and simulations); and those who believe that the most effective role for computer instruction is to learning programming languages. According to Roblyer and Edwards (2000) there is a place for each of these uses in our classrooms, as well as an optimal strategy for implementation. 

Educational applications of technologies such as interactive systems allow all learners to readily access vast amounts of information and to learn in an individualized process that accommodates their unique needs, abilities, and learning styles (Du, Harvard, Sansing, and Yu, 2005). Wendlinsky (1998) argued that disadvantaged children do not benefit from technologies as much as other children from wealthier homes. 

In response to these socioeconomic perspectives, we attempt to address to following issues:

· To what extent do students differ in their perceptions of their high school preparation and their college use of technological skills when grouped by gender?

· To what extent do students differ in their perceptions of their high school preparation and their college use of technological skills when grouped by ethnicity?

· To what extent do students differ in their perceptions of their high school preparation and their college use of technological skills when grouped by socio economic status? 

Theoretical Underpinnings

Gender

Chan, Stafford, Klawe, & Chen (2003) in a survey of secondary school students in Vancouver described their interests and perceived Educational Technology abilities as well as the factors that they believed influenced their careers. Females indicated substantially lower interest and perceived ability in computer science, reporting they spend less time than male counterparts on most forms of computer activities at school and at home.  

A major concern among teachers, guidance counselors, and the high technology industry is the low percentage of females who enroll in computer science and other high technology courses at the high school, college, and university levels, as well as the under-representation of women in high technology related careers, such as computer engineering and programming. The issue of females' lower participation and interest in this field is not a new phenomenon and a substantial amount of research has been conducted in this area (Gupta & Houtz, 2000). Over the last ten years, a number of solutions have been proposed to address this gender gap that focused mostly on the climate and encouragement of females in computer classes (Crombie, 2003). 

Computers are still perceived as being a male domain by both girls and boys. These perceptions are developed early. More boys play with computer games, and the games are clearly designed to appeal to boys. The word “student” is often replaced with “male” in the mind of the software designer, often leading to software products that fail to attract and sustain the attention of girls (Gupta & Houtz, 2000). One of the effects of this male orientation is that boys gain more experience with computers than girls and these experiences are positive ones. This gender gap in experience with computers is a critical factor. Researchers have found that positive computer experiences are a predictor of positive attitudes, and positive attitudes are the best predictor of future behavior in computer-related activities. Thus, to open doors for females, two basic strategies are of prime importance: (1) strategies to increase girls' enrollment in computer classes and (2) strategies to create positive learning experiences for girls (Crombie, 2003).

Women and minorities are underrepresented in technology-related careers. Lack of access, level of math and science achievement, and emotional and social attitudes about computer capabilities may be some of the factors that cause women and minorities to avoid high-tech careers (Brown, 2001).  

Ethnicity

African American and Hispanics “consist of only 7.2 percent and 2.6 percent of the computer scientists” (Brown, 2001, p. 1). As employment in today's workplace requires increasingly sophisticated technological skills, educators must find ways to recruit and retain all types of students in math, science, and technology (MST) courses (Brown, 2001).

African Americans are drawn to careers that offer direct service to their communities--such as education, social work, medicine, law, and religion. For technology to be appealing to people of all cultures, educators must be able to connect technology-related careers to cultural values (Brown, 2001).

A lack of self-confidence seems to be typical of women in their high school and college years. Self-confidence regarding mathematics appears to be the most distinguishing characteristic separating collegiate men and women. There are clear indications that at every level, from middle school to the doctorate, women generally are less confident in their mathematical abilities than men. Successful women report receiving encouragement and assurance of their abilities at several critical junctions from parents and instructor (O’Leary, 2003). 

It is well understood and widely accepted that children of color face more barriers to education and career success than Caucasian children. Such barriers include poverty, lack of role models, lack of parental encouragement, and limited access to technology and other educational resources. Racial inequities exist not only in terms of access to technology, but unfortunately also in terms of how that technology is used once it is made available. Urban schools with predominantly poor African American and Hispanic students use computers for tutorial and rote drill-and-practice programs, while suburban schools with predominantly white students from higher-income families have been generally found to use computers for problem-solving and programming (Gupta & Houtz, 2000). The consequences of such discrepancies are detrimental and far-reaching. More research is needed in exploring racial differences in computer usage, attitudes and career choices. It is clear in this study that students of color have less access and encouragement to use computers throughout high school and college.

Family Income

The gap between the rich and poor is clear. The rich have unlimited access to technology at schools and at home. The poor rely on free access at schools or libraries. Is that ethical? Is access to the Internet a right guaranteed to all, or only given to those who succeed (Emmans, 2005). In Emmans study, it is clear that as competence increases in one area of technology application, skills and usage increase in the other areas. In the future it may be necessary to provide PDA Internet access to all children in a school system. In addition, Morote & Pritchard (2004) show that the use of technology (computer tutorials) helps to close the gap between individual skills and background differences. Du et al. (2004) analyzed data from the Education Longitudinal Study of 2002 that investigated how computer use produced generic benefit to some children and differential benefits to minority and poor children. Their findings suggest that income is a stronger indicator than race regarding the use of computers and students’ achievement. The strength of the evidence seems to be clear that socioeconomic factors appear to play a disturbing role in student access to computers.
Data Sources

The subjects in this study were high school graduates from the years 2001 – 2004 who were purposefully selected at a private, middle class, liberal arts college on Long Island, New York with an enrollment of 6,915 students. Twenty-five surveys were randomly distributed to 40 teachers encompassing all academic areas within the college. Since, most teachers have less than 25 students per class, 134 surveys were returned in a completed format. All participants were anonymous.

Portions of the survey were designed and constructed utilizing excerpts of surveys from the works of Green, Salkind, & Akey (2000); Salant, & Dillman (1994); and Simon, & Francis (1998). Survey questions utilized by Sormunen, Ray, Harris (2005); Ali, & Elfessi (2005); Gupta & Houtz (2000); Young (2003) and Long (2003) were used to develop the survey for this research. Table 1 shows which aspects of computer technology were evaluated. Alpha represents the item reliability for each subscale in the survey. Generally, the reliability was satisfactory.

Table 1

Dimension - Item Correlation after Factor Analysis

	Dimension
	Range
	Alpha

	Spreadsheet
	7 – 35
	.89

	General Computer Use
	8 – 40
	.89

	Advanced Word Processing
	6 – 30
	.84

	Share Information
	6 – 30
	.85

	Power Point Presentations
	6 – 30
	.82

	Basic Word Processing
	4 – 20
	.73

	Ethical Use of Computers
	3 – 15
	.67


Of the 134 respondents, 29 (22%) were Freshmen (one year since high school graduation), 34 (25%) were Sophomores (two years since high school), 27 (20%) were Juniors (3 years since high school) and 20 (15%) were Seniors (four years since high school). Twenty-four (18%) of the respondents (5-Plus Years – 5 years or more since high school graduation) were extended college experience students that attend night school on a part-time basis, students that hold a full-time job or students who had left college for a brief or extended hiatus and returned to continue their studies.

Gender

To what extent do students differ in their perceptions of their high school preparation and their college use of technological skills when grouped by gender?


Of the 134 respondents Fifty four (40%) of the respondents were female and 80 (60%) were male. Table 2 presents an independent samples t Test comparisons of mean scores for males and female for Spread Sheet competencies in high school (p=.02) and in college (p=.00), strongly suggesting that males report more positively on their capability than do females. For Ethical Use of Computers significance is noted (p=.03) in high school and a tendency towards significance (p=.06) in college indicating that females feel stronger about using ethical values in their computer interactions. A tendency to significance is shown for Advanced Word Processing (p=.06) with males reporting a higher capability. 

Table 2

Independent Sample t Test Statistics between High School and College respondents by Gender (Male=80, Female=54)

	
	High School Perspectives
	 
	College Usage
	

	Dimensions
	Mean Difference
	t
	df
	p
	 
	Mean Difference
	t
	df
	p
	

	
	(Male-Female)
	
	
	
	
	(Male- Female)
	
	
	
	

	Spreadsheet
	3.4
	2.4
	123
	0.02
	**
	4.0
	3.5
	120
	0.00
	**

	General Computer Use
	0.0
	0.0
	128
	0.97
	
	-0.3
	-0.4
	130
	0.72
	

	Advanced Word Processing
	1.4
	1.1
	125
	0.26
	
	1.9
	1.9
	126
	0.06
	

	Share Information
	-0.3
	-0.3
	129
	0.75
	
	-0.1
	-0.1
	130
	0.89
	

	PowerPoint Presentations
	0.9
	0.7
	122
	0.48
	
	0.1
	0.2
	124
	0.85
	

	Basic Word Processing
	0.3
	0.4
	129
	0.70
	
	-0.1
	-0.2
	129
	0.86
	

	Ethical Use of Computers
	-1.2
	-2.2
	125
	0.03
	**
	-0.9
	-1.9
	85
	0.06
	


** p<0.05

Ethnicity

To what extent do students differ in their perceptions of their high school preparation and their college use of technological skills when grouped by ethnicity?

Eighty five (63%) of the respondents were Caucasian, 19 (14%) were African American, 14 (10%) were of Hispanic origin, 7 (5%) were Asian, and 9 (7%) reported as other.  For the purposes of this study, the respondents were divided into two groups; Caucasian 63%, and Minorities (African American, Hispanic, Asian, and other) 37% for ethnic comparisons. Subgroups were too small to conduct a comparison across all groups.

Table 3 is a composite for high school educational technology preparation related to college usage grouped by ethnicity. The respondents were divided into two groups Caucasian and Minorities, as the number of respondents in the individual sub-categories (Caucasian, African American, Hispanic, Asian and Other) did not have a satisfactory number of respondents to to conduct a valid statistical analysis. 

Table 3 

Means Analysis for High School Informational Technology Preparation related to College Usage grouped by Ethnicity with t test for equality of means.


[image: image1]
The data in Table 3, showing results of an independent samples t Test reveals that there are no statistical differences as reflected in the means between Caucasians and Minorities for all of the dimensions (p > 0.05).

Socio Economic Status

To what extent do students differ in their perceptions of their high school preparation and their college use of technological skills when grouped by socio economic status? 

The family income of 36 (27%) of the respondents was reported as being less than $35,000 annually. Forty six (34%) reported an income between $35,000 and $65,000. The remaining 52 (39%) indicated a family income greater than $65,000.

Five (4%) respondents reported that they had no access to computers in High Schools. Access to between one and three computers was reported by 49 (37%) students, while 80 (60%) of the students reported that they had access to 4 or more computers in high school.


Currently, 97 (72%) of all students have personal computers, 21 (16%) indicated that they had access to computers that are family shared, while 16 (12%) only had access to computers in the college laboratory. For those students with computers at home 121 (90%) are connected to the Internet, while just 13 (10%) remained disconnected.

Table 4 separates Socio Economic Status (SES) into three groupings. The Low Economic Status (LES), the Medium Economic Status (MES) and the High Economic Status (HES). The family income of 36 (27%) of the respondents was reported as being less than $35,000 annually (Table 4). Forty six (34%) reported an income between $35,000 and $65,000. The remaining 52 (39%) indicated a family income greater than $65,000.

	Table 4

Family Income – Frequency Distribution

Status

Family Income

Frequency

Percent

LES

< $35K

46

27

MES

$35K to $65K

46

34

HES

> $65K

52

39




Table 5 shows the Post Hoc Sheffee Multiple Comparisons for High School Perceptions and its use in College related to family income.  Significance was found in the spreadsheet area between low and high-income respondents with high-income respondents scoring higher as the high wealth group achieved a significantly higher mean score than the low wealth group for spreadsheet usage. To determine whether the overall ANOVA was significant for High School Preparations in relation to socio economic status was examined. The test is significant for Spread Sheet, F(2,123)=3.26, p=0.042. The null hypothesis in this group was rejected because the high socioeconomic group scored higher on the use of spreadsheets in high school than the low socioeconomic group. 

Table 5

Post Hoc Sheffee Multiple Comparisons of Instructional Technology on How Students Perceive High School Preparation and its Use in College by Socio Economic Status at Graduation (only the significant item)

[image: image2.wmf]Dependent Variable

FAMINC

FAMINC

Mean Diff.

Std.Err.

p

Mean Diff.

Std.Err.

p

(I)

(J)

(I-J)

(I-J)

Spreadsheet

Low

Med

-2.6

1.8

0.36

-1.7

1.5

0.52

High

-4.5

1.8

0.04

-2.0

1.5

0.39

Med

Low

2.6

1.8

0.36

1.7

1.5

0.52

High

-1.9

1.7

0.52

-0.3

1.4

0.97

High

Low

4.5

1.8

0.04

2.0

1.5

0.39

Med

1.9

1.7

0.52

0.3

1.4

0.97

General Computer Use

Low

Med

-1.1

1.3

0.71

0.3

1.0

0.96

High

-1.5

1.3

0.50

-0.2

1.0

0.97

Med

Low

1.1

1.3

0.71

-0.3

1.0

0.96

High

-0.4

1.2

0.94

-0.5

0.9

0.85

High

Low

1.5

1.3

0.50

0.2

1.0

0.97

Med

0.4

1.2

0.94

0.5

0.9

0.85

Advanced Word Processing

Low

Med

-1.7

1.5

0.55

-2.5

1.2

0.13

High

-2.6

1.5

0.22

-1.6

1.2

0.38

Med

Low

1.7

1.5

0.55

2.5

1.2

0.13

High

-0.9

1.4

0.81

0.8

1.1

0.75

High

Low

2.6

1.5

0.22

1.6

1.2

0.38

Med

0.9

1.4

0.81

-0.8

1.1

0.75

Share Information

Low

Med

-0.9

1.3

0.82

-0.6

0.8

0.70

High

-2.0

1.3

0.31

-1.0

0.7

0.37

Med

Low

0.9

1.3

0.82

0.6

0.8

0.70

High

-1.1

1.2

0.65

-0.4

0.7

0.84

High

Low

2.0

1.3

0.31

1.0

0.7

0.37

Med

1.1

1.2

0.65

0.4

0.7

0.84

PowerPoint Presentations

Low

Med

-2.0

1.6

0.44

0.4

0.6

0.80

High

-3.2

1.5

0.12

0.6

0.6

0.57

Med

Low

2.0

1.6

0.44

-0.4

0.6

0.80

High

-1.2

1.4

0.70

0.2

0.5

0.92

High

Low

3.2

1.5

0.12

-0.6

0.6

0.57

Med

1.2

1.4

0.70

-0.2

0.5

0.92

Basic Word Processing

Low

Med

-1.0

1.0

0.60

-0.9

0.6

0.35

High

-1.5

0.9

0.29

-0.8

0.6

0.40

Med

Low

1.0

1.0

0.60

0.9

0.6

0.35

High

-0.5

0.9

0.85

0.1

0.5

0.99

High

Low

1.5

0.9

0.29

0.8

0.6

0.40

Med

0.5

0.9

0.85

-0.1

0.5

0.99

Ethical Use of Computers

Low

Med

-0.1

0.7

0.98

0.3

0.6

0.88

High

-0.4

0.7

0.86

0.2

0.6

0.92

Med

Low

0.1

0.7

0.98

-0.3

0.6

0.88

High

-0.2

0.6

0.93

-0.1

0.5

0.99

High

Low

0.4

0.7

0.86

-0.2

0.6

0.92

Med

0.2

0.6

0.93

0.1

0.5

0.99

High School Perspectives

College Usage


For Spreadsheet, Advanced Word Processing and PowerPoint Presentations all showed a rising competency level from slightly agree to agree as SES increases from low to high (Table 6).  The remainder of the dimensions General Computer Use, Shared Information, Basic Word Processing and Ethical Use of Computers indicated an agree level of competence.

Table 6
Post Hoc Sheffee Multiple Comparisons of Instructional Technology on How Students Perceive High School Preparation and its Use in College by Family Income at Graduation

 [image: image3.wmf]Dimensions

Income

N

M

Avg.Resp.

SD

N

M

Avg.Resp.

SD

Spreadsheet

Low

35

20.7

3.0

7.6

35

25.5

3.6

7.3

Med

43

23.3

3.3

8.3

45

27.2

3.9

6.4

High

48

25.2

3.6

7.8

48

27.6

3.9

6.4

Total

126

23.3

3.3

8.1

128

26.9

3.8

6.7

General Computer Use

Low

35

29.1

3.6

6.5

36

37.2

4.6

3.7

Med

46

30.2

3.8

5.7

46

36.9

4.6

5.2

High

50

30.6

3.8

5.5

51

37.4

4.7

4.4

Total

131

30.1

3.8

5.8

133

37.2

4.6

4.5

Advanced Word Processing

Low

35

20.1

3.3

6.8

35

22.6

3.8

6.3

Med

43

21.8

3.6

7.0

44

25.1

4.2

4.5

High

50

22.7

3.8

6.4

50

24.2

4.0

5.4

Total

128

21.7

3.6

6.7

129

24.1

4.0

5.4

Share Information

Low

36

24.0

4.0

6.9

36

26.8

4.5

3.9

Med

45

24.8

4.1

5.8

46

27.4

4.6

2.9

High

51

26.0

4.3

5.4

51

27.8

4.6

3.4

Total

132

25.0

4.2

6.0

133

27.4

4.6

3.4

PowerPoint Presentations

Low

33

20.1

3.4

7.1

33

17.7

2.9

2.0

Med

44

22.1

3.7

6.6

45

17.3

2.9

2.8

High

48

23.3

3.9

6.7

49

17.1

2.9

2.5

Total

125

22.0

3.7

6.8

127

17.3

2.9

2.5

Basic Word Processing

Low

35

15.1

3.8

4.6

35

17.3

4.3

3.0

Med

46

16.1

4.0

4.2

46

18.2

4.5

2.2

High

51

16.6

4.1

4.1

51

18.1

4.5

2.8

Total

132

16.0

4.0

4.3

132

17.9

4.5

2.7

Ethical Use of Computers

Low

35

11.7

3.9

2.8

36

13.0

4.3

2.0

Med

44

11.9

4.0

3.1

45

12.7

4.2

2.6

High

49

12.1

4.0

3.3

49

12.8

4.3

3.0

Total

128

11.9

4.0

3.1

130

12.8

4.3

2.6

High School Perspectives

College Usage


.  

Conclusion

Despite the increased focus on issues of diversity over the last several years, and the dramatic progress being made in eliminating disparities based on race and socioeconomic status as illustrated in the North Carolina Department of Public Instruction analysis (2005), there is still a long way to go. 

This study reveled that in the case of gender, males reported Spread Sheet competencies significantly better than females for both high school and college usage. Practices of Ethical Use of Computers in high school and college were reported significantly higher for females than males. A tendency towards significance in Advanced Word Processing was noted for males compared to females.

For example, this study shows that for the three categories of wealth, the higher the income bracket the higher the sense of competency in educational technology, except for PowerPoint where all three groups of respondents reported a decline in their use in college. 

It was found that in the case of ethnicity there are no statistical differences as reflected in the means between Caucasians and Minorities for all of the dimensions for High School and College. This finding correlates with Du et al. (2004) who also found that socio economic status is more relevant than ethnicity in the case of diversity disparities.


Suggestions and guidelines for integrating technology into curriculum abound on the Internet and in Journals, however, issues of access and equity still impact and individual school’s ability to participate in the new approaches being presented (Morris, 2004). The integration of technology into content areas must receive significant coverage in all methods courses. In the light of these findings, teacher technology training is as important as socioeconomic factor, multicultural factors in determining academic success of the students. Teachers need to be prepared to deal with diverse learners and the uses of technology

This study was executed in a suburban, middle class liberal arts college. Students that require remediation at Junior colleges, Community Colleges, Certificate and BOCES programs, or recent high school graduates who do not attend college should become part of the population under study to encompass all members of the society. A larger study that includes other colleges is advised.
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Spreadsheet





Caucasian





23.6





3.4





8.2





0.59





26.9





3.8





6.9





0.97





Minorities





22.8





3.3





7.7





26.9





3.8





6.2





General Computer Use





Caucasian





30.3





3.8





5.8





0.71





37.5





4.7





4.1





0.24





Minorities





29.9





3.7





5.9





36.6





4.6





5.2





Advanced Word Processing





Caucasian





22.1





3.7





6.9





0.27





24.1





4.0





5.6





0.86





Minorities





20.7





3.5





6.5





23.9





4.0





5.2





Share Information





Caucasian





25.2





4.2





5.8





0.55





27.3





4.5





3.7





0.57





Minorities





24.6





4.1





6.3





27.6





4.6





2.8





PowerPoint Presentations





Caucasian





22.2





3.7





6.8





0.67





17.5





2.9





2.4





0.48





Minorities





21.7





3.6





6.8





17.1





2.9





2.6





Basic Word Processing





Caucasian





15.9





4.0





4.3





0.77





17.7





4.4





2.9





0.29





Minorities





16.2





4.0





4.3





18.2





4.6





2.3





Ethical Use of Computers





Caucasian





12.1





4.0





2.9





0.27





13.0





4.3





2.6





0.36





Minorities





11.5





3.8





3.2





12.6





4.2





2.5





High School Perceptions 
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