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Abstract

The aim of this study is to determine if students are receiving sufficient high school technology training and access to computers in high school and college to meet the requirements of college coursework.  134 students who had graduated high school from the years 2001 – 2004 were surveyed from a college on Long Island, New York.  A paired sample t test was performed to determine if high school computer skills training was preparing students adequately for technology use in college. An independent sample t test was performed to determine if greater access to computers in high school influenced their high school preparedness for technology use in college. An ANOVA was performed to determine if greater access to computers in college influenced technology use in college. Results indicate that students believe their high school technology training was insufficient in preparing them for the rigors of their college course requirements. Results further show that greater access to computers in both high school and college influence technology use in college. The results of this study will provide K-12 and higher education administrators information that can help guide their curriculum and computer allocation decisions. 

a. Purpose

Today’s college students require a high level of computer proficiency to meet the demands of their coursework and prepare for a highly competitive job market in the information age. Change is an accepted part of a student’s transition to college life, and technology is an integral part of that change. Colleges expect students to communicate, research, and learn using technology. Technology is rapidly being embedded into all disciplines as a means of preparing students for the 21st century workforce. A growing body of research has examined these changes and suggested actions to educational leaders to help students prepare for the technological demands of higher education.
The purpose of this study is to determine if high school technology preparation and access to computers in high school and college affect college students’ use of technology. Data for this study was drawn from the initial study of Perceptions of Recent High School Graduates on Educational Technology Preparedness for College (Brachio,2005). This study examines four computer skills, creative technologies included in this study had four variables that examine computer skills. Creative includes, Powerpoint presentation, graphics, digital/camera/scanner),Communication includes, email and the internet. Netiquette includes, equitable, ethical, and legal use and Tools includes word processing and spread sheets. The results of this study will provide K-12 and higher education administrators information that can help guide their curriculum and computer allocation decisions.  The results of this study will provide K-12 and higher education administrators information that can help guide their curriculum and computer allocation decisions. 


Research Questions 

1. To what extent does high school preparation influence college technology use? 

2. To what extent does access to computers in high school influence preparedness for college technology use? 

3. To what extent does access to computers in college influence college technology use? 

b. Perspective

New challenges for education
	The technology revolution of the last two decades has radically changed the world in which high school and college students live.  Educators are faced with the challenge of keeping pace with the exponential growth of technology by readying students for higher education and a global, information based workforce. Effective technology training and access to computers are essential to prepare high school students for the rigors of higher education, and college students for the requirements of 21st century jobs (McLoughlin, Wang, & Beasley, 2008).  
	During the 1990s, students entering college were a mixture of “Boomers, Gen-Xers, and Millenials,” (Oblinger, 2003) who began placing greater importance on the use of technology in their education.  As technology has developed, so have the expectations of college students, who today expect online instruction options and teaching techniques that involve multifaceted technology (Falk & Blaylock, 2010). 
The 1990s produced the concept of the “digital divide,” the gap separating people with and without computer access, which quickly became accepted into the technology literature. The gap was viewed as an equity issue, largely because students in lower income homes had substantially reduced access to technology. Federal, state, and local governments, along with K-16 schools, were given the task of bridging the divide and restoring equity (Blau, 2002). As early as 1994, then U.S. Secretary of Education Richard Riley suggested that expanding connective technologies would benefit students and make them viable workers in the competitive international economy. Senator Ernest Hollings, chairman of the Senate’s Commerce, Science and Transportation Committee, stated that revisions to The Communications Act of 1994 would “ensure that all Americans, including students, minorities, low income persons and rural consumers, will be able to obtain access to the most advanced technologies possible” (Manzo, 1994). 
As schools and government legislation began to adapt to the new technology that was becoming an integral part of the educational process and society overall, research into the influence of technology access and training became more active. Milheim (1995) found that students’ previous experience with web-enhanced instruction made them more at ease with the use of technology in the classroom. Students with prior experience in web-enhanced learning successfully accessed materials, communicated electronically, and submitted assignments. 
 	Blau (2002) found that access without proper training did little to increase effective use among technology users. Realizing the importance of K-12 technology training for the next generation of college students, teacher education programs have begun focusing on the International Society for Technology Education’s NETS (National Technology Standards for Teachers) to prepare new teachers to enter K-12 classrooms ready to integrate digital technologies effectively (Kelly, 2002). Incorporation of technology into classroom lessons was found to greatly affect students’ preparation for computer usage in college, while insufficient computer access led to inadequate preparation of students for college computer use (Finley & Hartman, 2004). 
Educational administrators and policy makers continued to incorporate the NETS into their classrooms to bridge a new gap—an achievement gap in students that developed because some educators accepted the inevitability of technology integration and those who refuted its place in classrooms (Banister & Ross, 2005).  
Policymakers should not assume that the biggest obstacle to preparing students for college is poor quality instruction. The majority of research designed to determine student and teacher technology competencies have relied on survey data (Collier et al., 2004). The research indicated that K-16 educators had difficulty assessing the technology skills of their students, and documenting technology skill development (Engstrom, 2004).  Rather, the biggest problem may be the lack of alignment between the structure of high school technology curriculum and the skills that colleges expect. By 2004, individual institutions of higher education had begun to develop procedures for identifying student computer skills (Gaide, 2004).
By 2006, college learning had evolved. Course content was frequently accessed through web-based discussion boards, and communication with instructors was typically done through email (Alghazo, 2006). Alghazo found that students without sufficient computer access stated their lack of access a major obstacle in maintaining their desired work level.
The culture and content of higher education has changed radically from its “traditional” roots. Distance learning is prevalent, and students are expected to have computer skills necessary to meet the requirements of classes that rely heavily on technology as a teaching tool (Falk & Blaylock, 2010).  Anachronistic skills, such as using a quill pen or a slide rule, have been abandoned, replaced by training in modern technology that students require for the jobs of today and tomorrow. Never before has the pressure on K-12 education for effective technology training been so great (McLoughlin,  Wang, & Beasley, 2008). 

Overcoming fear

Interestingly, at a time when technology education needs to be at its highest levels, fear is one of the factors preventing it from achieving full effectiveness, and fear guides many of the decisions made about educational technology. School districts commonly block online sites that can be used for collaborative instruction, concerned that students will somehow be scarred through this contact, or that the district will be left open to liability. Conversely, educators fear that insufficient access will leave students in the United States behind, struggling to compete with countries more committed to technology integration. 
In 1982, Dr. W. Edwards Deming published his revolutionary book Out of the Crisis, which detailed his plan to keep the United States out of an impending economic disaster. Deming’s “Principles for Transformation” successfully revived the Japanese economy after World War II, and are broad enough to be applied to any field, including education. One of Deming’s principles was “Drive out fear,” and K-12 education can apply this concept so it can deliver the technology training and access necessary to prepare students for higher education.  Deming wrote that a fear of knowledge was common, but prevented top performance. Removing the fear, freeing districts to allow broader communicative access, will increase effectiveness of technology use and lessen the gap between U.S. students and their global counterparts (Deming, 1982). 
 

c. Method
In 2005, Brachio administered a survey to college students who had graduated high school from the years 2001 – 2004. Students had a range of majors, academic background and academic standing. Participation was anonymous. 

Students were asked sixty-six Likert scale questions to determine their perceptions of how their high school technology training had prepared them for the college technology usage. Response categories ranged from strongly disagree to strongly agree for questions regarding both high school preparation and college usage, and yes/no question for each item to determine if the skill was self-taught. (To see complete survey, see Brachio, 2005, p.143 of dissertation). In addition, ethnographic questions about access to computers in high school and college were asked. 

For this study, for the first subgroup, Creativity (Power Point Presentations, Graphics, Digital/Camera/Scanner), the Cornbach Alpha Reliability measured 95.5%. For the second subgroup, Communication (Internet, E-Mail), the Cornbach Alpha Reliability measured 95.2%. For the third subgroup, Netiquette (Equitable, Ethical, and Legal Use) the Cornbach Alpha Reliability measured 67%. For the fourth subgroup, Tools (Spreadsheet, Word Processing) the Cornbach Alpha Reliability measured 94.6%.  (See Table 1)

For this study, eight new variables, High School Creativity, High School Communication, High School Netiquette, High School Tools, College Creativity, College Communication, College Netiquette, and College Tools. Table 1 is a revised table including new variables based on the subgroups. 


Table 1

Subgroups
	New Variables
	Subgroup
	Alpha

	High School Creativity 
	PowerPoint Presentations, Graphics, Digital/Camera/Scanner 
	95.5

	High School Communication
	Email, Internet
	95.2

	High School Netiquette
	Equitable, Ethical, and Legal Use
	67.0

	High School Tools
	Word Processing, Spreadsheet
	94.6

	College Creativity
	PowerPoint Presentations, Graphics, Digital/Camera/Scanner
	81.2

	College Communication
	Email, Internet
	79.3

	College Netiquette
	Equitable, Ethical, and Legal Use
	89.3

	College Tools
	Word Processing, Spreadsheet
	78.5



Research Questions 

1. To what extent does high school preparation influence college technology use? 

2. To what extent does access to computers in high school influence preparedness for college technology use? 

3. To what extent does access to computers in college influence college technology use? 





d. Data Sources


This study was conducted using data from the initial study of Perceptions of Recent High School Graduates on Educational Technology Preparedness for College (Brachio, 2005). This study was executed in a suburban, middle class liberal arts college. In this study, 134 college students were surveyed to identify their perceptions of the preparation they had received in high school for the technology skills they needed in college. The main purpose of this study is to determine the effect of high school preparation and access to computers on both the high school and college level on the actual college usage of technology by students. 

e.  Results 

1. To what extent do students’ perceptions of their high school preparation effect their college use of creative technologies, communication technologies, netiquette, and technology tools? 

The results of Table 2 present the findings using a paired-sample t test to determine if students’ perceptions of high school preparation affected their technology use in college. The test was significant, meaning that the students did not feel they were prepared in high school for what they actually had to do in college in terms of creative, communication-based, netiquette, and tools-based technology. The results indicated that the mean for college computer use of creative technology (M = 64.65, SD = 16.37) was significantly greater than the mean for preparedness of high school creative computer technology usage (M = 43.70, SD = 12.83), t(126) = -21.89, p < .01. Eta square index of -1.92 indicated 192% of the variance of high school students did not feel prepared for creative technology use in college. The effect size is large.

The results indicated that the mean for college computer use of communication technology (M = 66.72, SD = 8.81) was significantly greater than the mean for preparedness of high school communication computer technology usage (M = 59.60, SD = 15.02), t(128) = -6.07, p < .01. Eta square index of -.534 indicated 53% of the variance of high school students did not feel prepared for communication technology use in college. The effect size is medium.

The results indicated that the mean for college computer use of netiquette technology (M = 33.48, SD = 5.14) was significantly greater than the mean for preparedness of high school netiquette computer technology usage (M = 31.12, SD = 6.27), t(127) = -5.32, p < .01. Eta square index of -0.472 indicated that 47% of the variance of high school students did not feel prepared for netiquette computer technology in college. The effect size is medium. 

The results indicated that the mean for college use of computer tools technology (M = 71.04, SD = 11.33) was significantly greater than the mean for preparedness of high school computer tools technology usage (M = 63.37, SD = 16.01), t(122) = -6.04, p < .01. Eta square index of -0.544 indicated that 54% of the variance of high school students did not feel prepared for computer tools technology in college. The effect size is medium.












Table 2

Paired-Sample t Test High School Preparation and College Usage of Technology (N~129)

	
	
	 M
	SD
	SEM
	t
	df
	p

	High School Preparedness of Creative Technology
	
	43.70
	12.83
	.96
	-21.885
	128
	.00

	College Usage of Creative Technology
	
	64.65
	16.37
	
	
	
	

	High School Preparedness of Communication Technology
	
	59.60
	15.02
	1.17
	-6.070
	128
	.00

	College Usage of Communication Technology
	
	66.72
	8.81
	
	
	
	

	High School Preparedness of Netiquette Technology
	
	31.12
	6.27
	.44
	-5.320
	127
	.00

	College Usage of Netiquette Technology
	
	33.48
	5.14
	
	
	
	

	High School Preparedness of Technology Tools
	
	63.37
	16.01
	1.27
	-6.042
	122
	.00

	College Usage of Technology Tools
	
	71.04
	11.33
	 
	 
	 
	 



2. To what extent does students’ access to computers in high school and college effect their college use of creative technologies, communication technologies, netiquette, and technology tools? 

The results of Table 2.1 present the findings using an independent sample t test. This test was conducted to determine whether access to a computer in high school had a significant effect on perceived usage of creative technology in high school. The test was significant t(122) = -3.005, p = .003. Students with access to 4 or more computers (M = 46.66, SD = 11.73) has a significantly higher level of computer access than students with only access to 1-3 computers (M = 39.95, SD = 12.55). Eta square index of .06 indicated 6% of the variance of the perceived creative technology use in college accounted for whether students had computer access. The effect size was small. 

An independent sample t test (Table 2.2) was conducted to determine whether access to a computer in high school had a significant effect on perceived usage of communication technology in college. The test was significant t(77.50) = -2.313, p = .023. Students with access to 4 or more computers (M = 62.56, SD = 12.21) has a significantly higher level of perceived communication computer access than students with only access to 1-3 computers (M = 56.23, SD = 16.19). Eta square index of .04 indicated that 4% of the variance of the perceived creative technology use in college accounted for whether students had computer access. The effect size was small.

An independent sample t test (Table 2.2) was conducted to determine whether access to a computer in high school had a significant effect on the perceived usage of netiquette in college technology. The test was not significant t(122) = -1.268, p = .207.

An independent sample t test (Table 2.2) was conducted to determine whether access to a computer in high school had a significant effect on college technology tools.  The test was significant t(116) = -3.29. Students with access to 4 or more computers (M = 67.35, SD = 13.93) has a significantly higher level of perceived computer tools technology than students with 1-3computer access (M = 58.13, SD = 15.86) Eta square of index of .08 indicated that 8% of the variance of the perceived technology tool use in college. The effect size is small.










Table 2.1

 Independent Sample t Test High School Computer Access and Perceived Use of High School Preparedness for College 

	 
	Number of Computers*
	N
	M
	SD
	SEM
	t
	df
	p

	High School Preparedness Creative Technology
	1-3
	47
	39.96
	12.56
	1.83
	-3.005
	122
	.003*

	
	4 or more
	77
	46.66
	11.74
	1.34
	
	
	

	High School Preparedness Communication Technology
	1-3
	47
	56.23
	16.19
	2.36
	-2.313
	77.50
	.023*

	
	4 or more
	78
	62.56
	12.22
	1.38
	
	
	

	High School Preparedness Netiquette Technology
	1-3
	46
	30.46
	5.51
	.81
	-1.268
	122
	.207

	
	4 or more
	78
	31.87
	6.27
	.71
	
	
	

	High School Preparedness Technology Tools
	1-3
	44
	58.14
	15.87
	2.39
	-3.297
	116
	.001*

	
	4 or more
	74
	67.35
	13.94
	1.62
	 
	 
	 


*p < 0.05


Research Questions 

3. To what extent does access to computers in college influence college technology use? 

The results of Table 2.2 present the findings using a One-Way Analysis of Variance. A one-way analysis of variance was conducted to determine if access to a computer in college had a significant effect on creative, communication-based, netiquette, or tools-based computer usage in college. The independent variable computer access in college included three levels: personal home computer, family computer, and college computer access. The dependent variable was the type of computer technologies used in college: creative technology, communication technology, computer netiquette, and technology tools. The ANOVA was significant in two in the cases, College Usage of Creative Technology (p = 0.005) and College usage of Communication Technology (p = 0.045). The test was significant for college use of creative technology F(2,131) = 5.462, p = 0.005, and the test was also significant for college use of communication technology F(2,130) = 3.188, p = 0.045. The effect size for college use of creative technology is 7.6%, and the effect size for college use of communication technology is 4.7%.

College 

Table 2.2 Mean Comparison of Personal Computer, Family Computer, and College Campus Computer Access and Different Types of Technology Use in College

	
	N
	M
	SD

	
	
	
	

	College Use of Creative Technology
	Personal Computer
	96
	65.97
	11.48

	
	Family Computer
	21
	63.76
	12.12

	
	College Campus Computers
	15
	54.87
	15.89

	
	Total
	132
	64.36
	12.54

	College Use of Communication Technology
	Personal Computer
	94
	67.41
	7.82

	
	Family Computer
	21
	67.19
	7.20

	
	College Campus Computers
	16
	61.56
	13.69

	
	Total
	131
	66.66
	8.78

	College Use of Computer Netiquette
	Personal Computer
	95
	33.44
	5.29

	
	Family Computer
	19
	34.53
	4.18

	
	College Campus Computers
	16
	32.63
	5.00

	
	Total
	130
	33.50
	5.10

	College Use of Technology Tools
	Personal Computer
	93
	71.02
	11.42

	
	Family Computer
	18
	73.78
	8.87

	
	College Campus Computers
	13
	67.62
	13.04

	
	Total
	124
	71.06
	11.29

	



	
	
	
	

	

	Sum of Squares
	df
	Mean Square
	F
	p

	College Use of Creative Technology
	Between Groups
	1607.816
	2
	803.908
	5.462
	.005*

	
	Within Groups
	18986.449
	129
	147.182
	
	

	
	Total
	20594.265
	131
	
	
	

	College Use of Communication Technology
	Between Groups
	475.227
	2
	237.613
	3.188
	.045*

	
	Within Groups
	9539.995
	128
	74.531
	
	

	
	Total
	10015.221
	130
	
	
	

	College Use of Computer Netiquette
	Between Groups
	32.582
	2
	16.291
	.622
	.538

	
	Within Groups
	3325.918
	127
	26.188
	
	

	
	Total
	3358.500
	129
	
	
	

	College Use of Technology Tools
	Between Groups
	287.339
	2
	143.669
	1.130
	.326

	
	Within Groups
	15380.145
	121
	127.109
	
	

	
	Total
	15667.484
	123
	 
	 
	



*p< 0.05

F. Educational Importance of The Study

Our analysis indicates that college students do not believe they are receiving sufficient technology training in high school for the requirements they face in college. Almost a decade ago, Blau (2002) determined that proper training was essential for effective technology use, but K-12 administrators appear to have not recognized this fact. Implementation of the International Society for Technology Education’s NETS (National Technology Standards for Teachers) into teacher training should prepare K-12 teachers to integrate technology into their lessons, which should in turn raise the level of technology training in high schools. Colleges require students to be proficient in various aspects of technology use, including communication skills, writing and math tools, netiquette (including ethical use and cyber-bullying), and creative skills (including presentations and digital photography). The failure to align high school technology training with required skills for college, indentified by Gaide in 2004, has still not been fully addressed. Lack of access to computers in high school also affected student computer usage in the creative, communication and tools areas. This confirms Alghazo’s 2006 findings that insufficient computer access negatively influenced technology skills. School district and high school leaders can use these findings when making decisions regarding technology training and computer purchases. As recently as 2010, Falk & Blaylock noted that graduating high school students are expected to have the computer skills required by colleges and universities. As McLoughlin et al noted in 2008, there is an unprecedented level of pressure on K-12 teachers and administrators to provide effective technology training. Lack of access to computers on the college level also affected student computer usage. Higher education administrators can use this information when making decisions about providing students with increased computer availability, including providing students with laptops. 
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