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Abstract: This study examines the perceptions of college students of varying family income levels relative to proficient technology use in college.  The sample includes high school graduates from the years 2001 - 2004 from a variety of academic backgrounds who attend one college in Long Island, New York. Researchers used a survey that gathered demographic information and also included 65 questions focusing on students’ perceptions of high school preparation toward current technological expertise. Researchers performed a two-way analysis of variance on five technological factors to measure the difference in perception between males and females across three family income levels.  Results of the study indicate the dimensions in which gender or family income levels significantly affect proficient use of technology.

Introduction


Over twenty years ago, A Nation at Risk (1983) put forth the idea that American schools at every level were in crisis. Two decades later, research tells us that American educational reform movements have not yet fostered improvement (Eccles, 2003; Peterson, 2003). In the current era, the Information Age, students must have comprehensive skill in the use of technology by the time they reach high school to conduct research and exchange ideas (Peterson, 2003).


Promoting academic achievement is one of the primary functions of the educational system. The growing needs of business indicate that the relevance of computers and the importance of encouraging careers in technology may have been underemphasized in our schools (Gupta & Houtz, 2000). More importantly, schools are not reaching out to individual students in an equitable manner. Technology enrollment figures indicate that substantially fewer females than males pursue careers with a technology base (Gupta & Houtz, 2000). Furthermore, Roblyer and Edwards (2000) observed very different ways in which students in economically poor communities have access to computers and utilize technology than their wealthier counterparts.

Aims of the Research


The purpose of this study is to compare college students’ perceptions of high school preparation for the technological demands of their current coursework on one campus on Long Island. We also examine how gender and family income affects the perceptions of technology preparedness. The results of this study can be used to reorganize courses to attract those who are at an economic disadvantage and those of a particular gender who may not have considered careers with a base in technology.

Theoretical Framework


In this current age of technology, educators seek to truly understand the impact of computers and technology in facilitating student academic success.  Student success may be influenced by a number of factors, among them what Connell and Wellborn (1991) referred to in the title of their book as “relatedness, autonomy and competence.” Educators want to know if students feel they are leaving high school more competent and autonomous as a result of their experiences with technology.  If students feel that have had different experiences with technology than other students, then it is the educators’ responsibility to make adaptations in the curriculum so that all students receive equitable experiences in terms of technological training.


Much of the research states that there are differences in student experiences based on various sociological factors.  Charp (2001) found that economic status was one of three factors that emerged as strong predictors of access to technology.  The segment of the population that falls in the disadvantaged category within that factor lacks access to technology prior to entering the workforce (Chisholm, Carey & Hernandez, 2002).  However, according to Federman, et al. (1996), computer usage was not prevalent for either the poor or non-poor children, and usage by children aged fourteen and younger varies dramatically by income.

There is an indication that gender plays a role in the differences in technology experiences for school age children.  Miller (2001) questioned whether “computer prevalence and increased exposure translated into any appreciable closing of the previously documented technology gender divide” (p.125). There is also debate as to the role that age plays in gender differentiation in technology and if in fact gender differentiation exists (Christensen, Knezek, & Overall, 2005).
Because of the perception that more access to technology leads to improved academic performance, computers are more prevalent in homes.  The number of parents providing their children with access to computers at home has been growing exponentially in recent years (Shields, & Behrman, 2000).   

This study provides more information to answer the previous questions by reviewing student perceptions of their high school technology and computer training with a focus on gender and family income.   

Methods and Subjects Involved


The sample includes 134 high school graduates from the years 2001-2004, from a variety of academic backgrounds, who attend one college in Long Island, New York. Forty percent of the respondents were males and 60 % were females. The family income of 27% of the respondents was reported at being less than $35,000 annually, 34% reported an income between $35,000 and $65,000 and the remaining 39% indicated a family income of over $65,000.


The anonymous survey consisted of ten demographic questions plus 65 questions, measured on a five-point Likert Scale (Strongly Disagree – 1, Disagree – 2, Neutral – 3, Agree – 4, and Strongly Agree – 5). The survey was designed by Brian Brachio (2005) and it was constructed utilizing excerpts of surveys from questions utilized by Sorunen, Ray and Harris (2005); Ali & Elfessi (2005); Gupta & Houtz (2000); Young (2003), and Long (2003).  Subjects were purposefully selected at a private, middle class, liberal arts college campus on Long Island, New York. Twenty-five surveys were randomly distributed to each of 40 teachers whose classes encompassed all academic areas within the college. A total of 134 surveys were returned in completed format.


For this study, we selected five dimensions: Spreadsheets, General Computer Use, Advanced Word Processing, Share Information, and Power Point Presentations. The calculations of the coefficients of internal consistency (Alpha) were as follows: 0.89 (Spreadsheets), 0.89 (General Computer Use), 0.84 (Advanced Word Processing), 0.85 (Share Information), and 0.82 (Power Point Presentations), which indicate satisfactory reliability. A two-way analysis of variance was performed on each of these factors to answer the following questions:

1. Do the means on each dimension differ for males and females?

2. Do the means on each dimension differ for family income level?

3. Do the differences in the means on each dimension among the three income levels vary as a function of gender?

Data Sources


These data were taken from a larger study conducted by Brian Brachio (2005), “Perceptions of Recent High School Graduates on Educational Technology Preparedness for College” at Dowling College in Oakdale, New York in 2004 - 2005.  Packets of 25 surveys were randomly distributed to 40 teachers representing all academic areas within the college. Data were collected from 134 student participants. Of those respondents, 54 were female and 80 were male. All participants were anonymous. The data analysis in the original study focused on seven factors; however, the five factors mentioned above are the only ones considered in this study.

Results


We conducted a 3 x 2 ANOVA for each of the five selected factors to evaluate the effects of gender and family income level on each factor from the survey. The ANOVA indicated that there was no significant interaction between gender and family income in General Computer Use, F (3, 125) = 1.08, p = .34, partial η 2 = .02, Advanced Word Processing F (3, 122) = 1.78, p = .17, partial η 2 = .03, Share Information F (3, 126) = 2.14, p = .12, partial η 2 = .03, and PowerPoint Presentations F (3, 119) = 1.26, p = .29, partial η2 = .02.  


By contrast, the results for the ANOVA for Spreadsheets indicated a significant main effect for gender F (2, 120) = 4.92, p = .03, partial η 2 = .04, and a significant main effect for family income F (2, 120) = 3.18, p = .05, partial η 2 = .05; however, there was no significant interaction between gender and family income F (3, 120) = 1.19, p = .31, partial η 2 = .02. The Tests of Between-Subjects Effects for each factor determined that further analysis of gender and family income was necessary for Spreadsheets only. Statistical significance was found when gender (p = .03) and family income (p = .05) were looked at separately (Table 1).  

Table 1: Tests of Between-Subjects Effects

Dependent Variable: Spreadsheet 

	Source
	Type III Sum of Squares
	Df
	Mean Square
	F
	p
	Partial Eta Squared* 

	Corrected Model
	860.60(a)
	5
	172.12
	2.84
	.02
	.11

	Intercept
	65157.13
	1
	65157.13
	1076.04
	.00
	.90

	Gender
	297.71
	1
	297.71
	4.92
	.03
	.04

	FamInc
	385.35
	2
	192.68
	3.18
	.05
	.05

	Gender * FamInc
	143.98
	2
	71.99
	1.19
	.31
	.02

	Error
	7266.33
	120
	60.55
	 
	 
	 

	Total
	76587.00
	126
	 
	 
	 
	 

	Corrected Total
	8126.93
	125
	 
	 
	 
	 


a  R Squared = .11 (Adjusted R Squared = .07)

* η 2 is interpreted as the proportion of variance of (perception of spreadsheet knowledge that is related to gender and/or family income.  
 


A Family Income effect also is apparent. On average, students from low-income families had a mean score of 20.71 and students from high-income families had a mean score of 25.21.  In addition, an analysis of descriptive statistics revealed that males in the high-income families had a mean score of 28.30 in Spreadsheets, while the females had a mean score of 23.00.  Also, males in the low-income families had a mean score of 23.15 in Spreadsheets, while the females had a mean score of 19.27 (Table 2).

Table 2 : Descriptive Statistics
Dependent Variable: Spreadsheet 

	Gender
	FamInc
	Mean
	Std. Deviation
	N

	Male
	<$35k
	23.15
	8.72
	13

	 
	$35-65k
	23.47
	6.95
	19

	 
	>$65k
	28.30
	6.59
	20

	 
	Total
	25.25
	7.55
	52

	Female
	<$35k
	19.27
	6.70
	22

	 
	$35-65k
	23.17
	9.38
	24

	 
	>$65k
	23.00
	7.93
	28

	 
	Total
	21.95
	8.18
	74

	Total
	<$35k
	20.71
	7.63
	35

	 
	$35-65k
	23.30
	8.30
	43

	 
	>$65k
	25.21
	7.78
	48

	 
	Total
	23.31
	8.06
	126



The pairwise comparisons in gender demonstrate that the mean difference (M = 3.16) between the perceptions of their high school preparation in terms of their use of spreadsheets in college for males and females was significant (p = .03), with males feeling more prepared than females.  See Table 3.

Table 3: Pairwise Comparisons - Gender
Dependent Variable: Spreadsheet 

	(I) Gender
	(J) Gender
	Mean Difference (I-J)
	Std. Error
	p(a)
	95% Confidence Interval for Difference(a)

	 
	 
	 
	 
	 
	Lower Bound
	Upper Bound

	Male
	Female
	3.16(*)
	1.43
	.03
	.34
	5.99

	Female
	Male
	-3.16(*)
	1.43
	.03
	-5.99
	-.34


Based on estimated marginal means

*  The mean difference is significant at the .05 level.

a  Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).


A post-hoc analysis using a Scheffe test was performed for Family Income since the overall F test was significant, there were three levels to compare and equal variances were assumed.  The test revealed that student perceptions about their high school preparation differed significantly for students from Family Income Level 1 and Level 3.  The students from Level 3 were more likely to feel that they were better prepared in high school in terms of spreadsheet use in college than students from Level 1.  See Table 4.     

Table 4: Multiple Comparisons

Dependent Variable: Spreadsheet 

	 
	(I) FamInc
	(J) FamInc
	Mean Difference (I-J)
	Std. Error
	p
	95% Confidence Interval

	 
	 
	 
	 
	 
	 
	Lower Bound
	Upper Bound

	Scheffe


	<$35k
	$35-65k
	-2.59
	1.77
	.35
	-6.98
	1.80

	 
	 
	>$65k
	-4.49(*)
	1.73
	.04
	-8.78
	-.21

	 
	$35-65k
	<$35k
	2.59
	1.77
	.38
	-1.80
	6.98

	 
	 
	>$65k
	-1.91
	1.63
	.51
	-5.96
	2.14



Based on observed means.

*  The mean difference is significant at the .05 level.


Conclusion

This study examined college students’ perceptions of high school preparation for the technological demands of their current coursework in college.  It revealed that there was no significant interaction between gender and family income when examining General Computer Use, Advanced Word Processing, Share Information and PowerPoint Presentations for college students.  When examining Spreadsheets, however, there was a significant main effect for gender and one for family income.  The comparison of gender in this study indicated that male self-perceptions of competency with Spread Sheets were significantly higher than that of female self-perceptions for students from families whose income was in the highest or lowest level. Also noteworthy was the comparison of three categories of family income levels. This comparison indicated that as the level of income increases, the self-perception of technological competency also increases.  

The differences in gender and wealth imply that issues of equity and access to technology may impact high school programs.  When designing programs, administrators and boards of education need to design ones that encourage females and students from families with fewer financial means to participate in computer education programs that provide all students with a strong foundation in all areas of technology in order that they exit high school with computer competency.
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