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Abstract:  
The purpose of this study was to evaluate student preparedness in Educational Technology (ET) competency in core skills required to enter college and to consider skills employers require and how these skills match those that youth and adults are developing through their earlier school and college experiences. In addition, this research evaluated whether or not education and training programs prepared individuals to enter a rapidly changing workplace and whether or not all students receive the same technology resources (hardware, software and training).

The study identified attitudes and perceptions of college students about their high school preparation and college usage. Students generally reported they were under-prepared for the rigors of college technology use and that they were mostly self-motivated and self-taught. Males and students with science related major indicated a lack of respect for intellectual property, an ethical issue, and reported higher confidence in their Educational Technology ability than females while in high school and in college. This study revealed the inadequate efforts that high schools have made to prepare students to use technology in college. This study demonstrated that schools should change how they prepare the next generation for the Age of Information.
Purpose

The purpose of this study was to investigate how Long Island high school students were prepared with technological skills to enter college. This study included a summary, conclusion, and a recommendation derived from an analysis of data obtained from a survey of student perceptions of their high school and college use of educational technology, and provides a comprehensive description of the respondents. This study evaluated student preparedness in Educational Technology (ET) and its core skills used in college, and how those skills matched those that they developed in their high school or outside of high school. In addition, this research evaluated whether or not all students received the same technology resources of both hardware and software. This paper discusses the following research questions. 

1. How do students perceive their high school preparation in informational technology and its use in college by graduation class 2001-2004? 

2. What relationship is there among students’ perceptions of their high school preparation and the college use of technology and their scores?

3. To what extent do students differ in their perceptions of their high school preparation and their college use of technological skills when grouped by college major of science and math or liberal arts? 

4. What do you feel about technology learned in high school?

5. If you taught yourself any technology what motivated you?
The Student of the Future - Discussion

In the past, it was sufficient to learn by rote (Bruner cited in Newby (2000)). In today’s world, demands on the learner have significantly increased.  Higher order reasoning is constantly required, and all workers, whether on the assembly line or on the corporate ladder, need problem-solving skills in order to survive. “No longer can learners be considered empty vessels waiting to be filled.  In the 21st century workplace, they are active organisms seeking meaning” (Driscoll, 1994, p. 360). 

In today’s changing environment, proactive participants who are actively seeking ways to analyze, question, interpret and understand best accomplish learning. Moreover, they now have diverse backgrounds.  It is precisely this variety of home life, values, and community expectations which gives rise to different learning styles (Newby, 2000).  Educational technology provides a methodology for students of diverse backgrounds to have an equal opportunity to learn.


In today’s schools students of diverse backgrounds are not treated equally. Technology offers equitable opportunities for children to learn. When technology is offered with different emphases and teacher expectations for children of wealth than for children of poverty, the system deprives a large segment of the student population equal opportunities to learn, to prosper and to pursue happiness.

Data Sources

This survey instrument was comprised of seven dimensions.  Part one of the survey contained 12 demographic questions. Part two of the survey consisted of 65 questions which were divided after factor analysis into seven subscale dimensions: Spreadsheets, General Computer Use, Basic Word Processing, Advanced Word Processing, PowerPoint, Ethical Computer Usage, and Sharing Information. The third part of the survey consisted of three qualitative questions.

Demographic- Selection of Subjects

The participants in this study were high school graduates from the years 2001 – 2004 who were purposefully selected at a private, liberal arts college campus on Long Island, New York with a full-time enrollment of 6,915 students in 2005. Forty packets, each containing 25 surveys, were distributed randomly to 40 teachers encompassing all academic areas within the college. Most teachers have less than 25 students per class. Given the actual number of students in class at the time of the administration of the survey, approximately 800 students received a survey and 15% returned a completed survey. 134 surveys were returned in a completed format. The research maintained the confidentiality of all participants

Forty percent of the respondents were males and 60% females. Sixty three percent were Caucasian and 37% were people of color. Ninety percen t of the respondents were born in the USA and 93% reported that their primary language was English. One third of the college student’s responded that their family income was below $35,000; 72 % had access to their own computers, and 90% had access to the Internet.  

Methods - Treatment of Data


Variables were created and entered into the SPSS. Higher scale scores indicated positive learning, while lower scale scores indicated negative learning. All variables had the same metric (i.e. items responding to a 5-point Likert scale with the same verbal anchors). Univariate descriptive statistics for demographic variables were utilized to evaluate Anova, f-test and t-test statistics for the research questions. 

Results – 

Research Question One.

How do students perceive their high school preparation in informational technology and its use in college by graduation class 2001-2004? 

Table 1 shows the interactions between High School Perspectives of Educational Technology Preparation to College Usage as reported by graduation year. Five-Plus-Year students are defined as students who have returned to college after a hiatus, or students who approach their college education on a part time basis extending beyond their graduation year. The average sum of the Likert responses (1 – Strongly Disagree, 2 – Disagree, 3 – Slightly Agree, 4 – Agree, 5 – Strongly Agree) for each dimension are shown in the mean column (M). A normalized scale for the Mean (M) is shown in the Avg.Res. column adjacent with the standard deviation (SD). 

Spreadsheet: The most recent graduates show a higher level of competence compared to their more senior contemporaries, although the data indicated that this difference was not significant.

General Computer Use: The 5-Plus college group showed the greatest improvement in their capabilities although the most recent graduates showed a higher level of competence compared to their more senior contemporaries.

Ethical Use of Computers: All respondents reported that they have learned Ethical use agreeing, that they tended to practice ethical uses of their computers.

Table 1

Means Analysis for High School Informational Technology Preparation related to College Usage by Graduation Year 
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Avg.Resp.

SD

M

Avg.Resp.

SD

Spreadsheet

Freshman

24.8

3.5

7.4

27.7

4.0

4.7

Sophomore

25.2

3.6

7.9

27.5

3.9

6.5

Junior

22.6

3.2

7.2

25.0

3.6

6.6

Senior

22.5

3.2

8.7

27.2

3.9

7.5

5-Plus Years

20.4

2.9

8.7

27.0

3.9

8.3

General Computer Use

Freshman

31.1

3.9

5.6

38.0

4.8

3.1

Sophomore

31.7

4.0

4.4

37.9

4.7

2.9

Junior

30.0

3.7

3.9

35.3

4.4

6.8

Senior

30.0

3.8

6.7

37.7

4.7

2.5

5-Plus Years

26.8

3.4

7.6

36.6

4.6

5.6

Advanced Word Processing

Freshman

23.3

3.9

6.4

24.6

4.1

5.1

Sophomore

23.3

3.9

5.6

24.5

4.1

5.8

Junior

20.8

3.5

5.1

22.8

3.8

4.3

Senior

20.7

3.5

7.8

23.9

4.0

5.9

5-Plus Years

18.9

3.2

8.3

24.0

4.0

6.2

Share Information

Freshman

26.6

4.4

4.9

27.7

4.6

3.3

Sophomore

26.8

4.5

4.5

27.9

4.6

3.2

Junior

24.9

4.1

4.6

26.7

4.4

2.8

Senior

23.6

3.9

7.8

27.8

4.6

2.6

5-Plus Years

21.7

3.6

7.2

26.8

4.5

4.8

PowerPoint Presentations

Freshman

23.3

3.9

6.8

17.0

2.8

2.4

Sophomore

23.5

3.9

6.3

17.2

2.9

2.6

Junior

22.5

3.8

5.1

17.4

2.9

2.6

Senior

21.8

3.6

7.9

17.7

2.9

2.0

5-Plus Years

18.3

3.0

7.0

17.6

2.9

2.7

Basic Word Processing

Freshman

17.8

4.5

2.9

18.5

4.6

2.2

Sophomore

16.9

4.2

3.3

17.7

4.4

3.0

Junior

16.1

4.0

3.5

17.7

4.4

1.9

Senior

14.6

3.6

5.5

17.9

4.5

3.1

5-Plus Years

13.5

3.4

5.2

17.5

4.4

3.1

Ethical Use of Computers

Freshman

11.4

3.8

3.8

12.2

4.1

3.4

Sophomore

12.8

4.3

2.5

13.5

4.5

2.2

Junior

11.5

3.8

2.5

12.0

4.0

2.4

Senior

12.3

4.1

3.4

13.1

4.4

2.3

5-Plus Years

11.4

3.8

3.1

13.2

4.4

2.0

High School Perspectives

College Usage



The mean differences of Table 2 involve the 5-Plus year population. In all cases, the significant difference among the grade level groups occurred for those students who have returned to school after a layoff, started college later in life as part time students, were holding down a job and were somewhat older than the typical college student who entered after high school with the 5-Plus group scoring lower. When the mean average difference is greater than M=3.44 (table 4.2, column 4), significance is attributed to the graduation group of freshmen and sophomores relative to the 5-Plus year population, Basic Word Processing (p=.01 and p=.04 relative to sophomores and freshmen respectively), Shared Information (p=.03 and p=.05 relating to sophomores and freshmen), and General Computer Use (p=.04) for sophomores. Finally, PowerPoint Presentation (p=.07) has a tendency to reveal an important difference for the 5-Plus year group compared to sophomores. 
Table 2

Independent Samples t test Significant Mean Differences Among the Grade Level Groups.

[image: image2.wmf]Dimension

(I) YRGRAD

(J) YRGRAD

Mean Diff (I-J)

p

Mean Diff (I-J)

p

Basic Word Processing

5 Plus Years

Freshman

-4.33

0.006

-0.96

0.790

Basic Word Processing

5 Plus Years

Sophomore

-3.44

0.042

-0.19

0.999

General Computer Use

5 Plus Years

Sophomore

-4.87

0.038

-1.32

0.869

PowerPoint Presentations

5 Plus Years

Sophomore

-5.27

0.072

0.41

0.984

Share Information

5 Plus Years

Freshman

-4.93

0.047

-0.87

0.929

Share Information

5 Plus Years

Sophomore

-5.06

0.028

-1.05

0.851

High School Perspectives

College Usage



Usage of ET in colleges does not have any relationship to graduation class. The 5-Plus Years population has stated that their high school learning was either low or none at all. They mostly reported that they had little or no confidence in their ET capability.

Research Question Two.

What relationship is there among students’ perceptions of their high school preparation and the college use of technology and their scores?

SAT scores ranges were calculated by taking the 20 percentile breaks suggested by the New York Board of Regents. The calculation is shown in Appendix H. Due to the lack of respondents in the upper and lower ranges, the scale was adjusted to just three levels; low - <960, medium - 961-1080, and high - > 1081 as shown in Table 4.0.9.

Table 3 was a subset of significance of Post Hoc relationships between the ET dimensions and SAT scores relating to High School Perceptions and College Usage. In high school, the high SAT group reported higher mean scores than the low SAT group for General Computer use, PowerPoint showing that there was a significant difference between the low and high SAT scoring groups for General Computer Use (.04) and PowerPoint presentations (.03) in High School Perceptions. For Spread Sheet competence (p=.06) there was a tendency towards significance for High School Perceptions, as there was a tendency between Low and High SAT scoring groups for Advanced Word Processing (p=.06).
For college usage, there was also a tendency towards significance for Spreadsheet (p=.07) competence.  The high SAT group tended to have higher scores on Spreadsheet sage than the low SAT group. The remainder of the dimensions showed no significant differences among the three SAT groups.
All dimensions pointed to the fact that with increased SAT scores there was an increase with the level of competency except for PowerPoint.
Table 3

Areas of Significance for Post Hoc Relations Between ET Dimensions and SAT Scores.  
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SAT

Mean Difference

Std. Error

p

Mean Difference

Std. Error

p

Dimensions

( I )

( J )

( I-J )

( I-J )

General Computer Use

Low

High

-3.52

1.40

0.04

PowerPoint Presentations

Low

High

-4.39

1.65

0.03

Spreadsheet

Low

High

-4.72

1.94

0.06

-3.77

1.60

0.07

Advanced Word Processing

Low

High

-3.90

1.64

0.06

High School Perceptives

College Usage

 

Research Question Three.

To what extent do students differ in their perceptions of their high school preparation and their college use of technological skills when grouped by college major of science and math or liberal arts?


Table 4 shows the interactions between High School Perspectives of Educational Technology Preparation to College Usage as reported by college major. Respondents were divided into two groups, science majors and non-Science majors. 

Table 4

Means Analysis for High School Informational Technology Preparation Related to College Usage by Major

	 
	 
	High School Perspectives
	College Usage

	Descriptives
	Major A
	M
	SD
	p
	M
	SD
	p

	Spreadsheet
	Science
	3.52
	7.66
	0.04
	4.11
	5.98
	0.00

	
	Non-Science
	3.10
	8.23
	
	3.52
	6.77
	

	General Computer Use
	Science
	3.78
	5.97
	0.79
	4.64
	5.31
	0.92

	
	Non-Science
	3.75
	5.66
	
	4.65
	3.45
	

	Advanced Word Processing
	Science
	3.74
	6.29
	0.15
	4.11
	5.05
	0.15

	
	Non-Science
	3.45
	7.16
	
	3.88
	5.78
	

	Share Information
	Science
	4.19
	5.62
	0.77
	4.56
	3.58
	0.81

	
	Non-Science
	4.14
	6.30
	
	4.58
	3.21
	

	PowerPoint Presentations
	Science
	3.84
	6.21
	0.08
	2.93
	2.58
	0.19

	
	Non-Science
	3.48
	7.27
	
	2.84
	2.33
	

	Basic Word Processing
	Science
	4.12
	3.91
	0.19
	4.53
	2.61
	0.34

	
	Non-Science
	3.88
	4.61
	
	4.42
	2.72
	

	Ethical Use of Computers
	Science
	3.89
	3.05
	0.29
	4.20
	2.72
	0.27

	 
	Non-Science
	4.08
	3.07
	 
	4.37
	2.36
	 


High School Preparations in relation to major was examined. The test was significant for Spread Sheet, F(1,125)=4.36, p=0. Because the p value is less than .05, the null hypothesis that there are no differences among the group is rejected. For Power Point, F(1,124)=3.30, p=0.072 there is a tendency towards significance. The ANOVA test results for Major in Spread Sheet usage was, F(1,127)=13.6, p=0.000 showing a significance for College Usage. There was no significance for any other dimensions.
A t test for equality of means between science and non-science majors showed a significant difference for spreadsheet competence p=.04 for high school perspectives and p=.003 for college usage. This is a clear indication that there is a separation between the science and non-science members of the survey, in that the non-science participants reported a significant lower competence than their science counterparts.
Research Question Four – Qualitative Question.

What do you feel about technology learned in high school?

Fifty eight (40.6%) respondents indicated that the technology learned in high 

school was adequate or better (Table 5).  Eighty-five (59.4%) of the responses indicated that the quality of information technology learned was inadequate.  A majority of the respondents indicated in the survey slight agreement that their ET knowledge was competent. Many respondents indicated that they did not receive their knowledge from the high school process. They learned ET on their own, outside the school influence. 

	Table 5

What do You Feel About Technology Learned in High School?

	 
	Response
	Percent

	Great
	6
	4.2%

	Learned in school / Well / Confident
	41
	28.7%

	Adequate
	11
	7.7%

	Limited / Minimal / Inadequate / Insufficient
	46
	32.2%

	None / non-existent
	39
	27.3%


Research Question Five – Qualitative Question.

If you taught yourself any technology what motivated you?

Motivation factors that led to learning ET (See Table 6) by oneself mostly centered on need (39.7%), a perceived immediate need for some and a purpose for others. A desire to learn something about an interesting subject was reported by 27% of the respondents, and some (19.8%) enjoyed experimenting. Family and peers (9.2%) helped to motivate students to learn about ET, and the ability to surf the Internet generated interest in the remainder of the students. There was no reference to any influence by teachers and instructors as motivators.  

	Table 6

If You Taught Yourself Any Technology What Motivated You?

	 
	Response
	Percent

	On the job / for the job / Need / Projects
	48
	39.7%

	Interesting subject / Desire
	33
	27.3%

	Experimentation / Trial & Error
	24
	19.8%

	Family / Peers
	11
	9.1%

	The Internet
	5
	4.1%


Conclusion & Discussion

Research Question One asked: How do students perceive their high school preparation in informational technology and its use in college by graduation class 2001-2004? All cases of significance occurred with students that reported graduating from high school 5-plus years ago. In Basic Word Processing and Shared Information freshmen and sophomores reported significantly higher and in General Computer Use sophomores reported higher. In PowerPoint a tendency was revealed for sophomores. The 5-Plus Years population has stated that their high school learning was either low or none at all. They mostly reported that they had little or no confidence in their ET capability.
Participating students in this college reported that while in high school those who had recently graduated were more confident in their Educational Technology abilities than those who had graduated previously. Juniors in this college indicated less skill in Educational Technology than students in first and second year. The longer respondents have been out of high school the less likely they are to report competency with educational technology. This phenomenon is not exhibited in PowerPoint applications where the upperclassmen report greater confidence with PowerPoint.
Research Question Two asked: What relationship is there among students’ perceptions of their high school preparation and the college use of technology and their scores?

Higher scoring SAT groups reported a significant difference when compared to the lower scoring SAT for General Computer Use and PowerPoint presentations in High School Perceptions. Higher scoring SAT groups showed a tendency towards significance in Spread Sheet competence and Advanced Word Processing in High School. In general as SAT scores increase, there is a tendency for the use of educational technology to increase except for PowerPoint applications in college
Research Question Three asked: To what extent do students differ in their perceptions of their high school preparation and their college use of technological skills when grouped by college major of science and math or liberal arts? Spreadsheet competence in high school and college usage was reported significantly higher for science majors and PowerPoint in high school. In general, Science and Technology respondents repeatedly reported higher use of Educational Technology than non-science respondents. The reverse was observed in the ethical use of computers as non-science respondents reported higher adherence to ethics than their science counterparts. 

Research Question Four asked: What do you feel about technology learned in high school? Most of the respondents stated that they were motivated by need, need for some purpose, need for some task, or a need for something interesting. None of the respondents stated that they were motivated by their teachers or instructors to learn Educational Technology. These college students report they learned how to use technology through trials, errors and experimentation. There were no references to teachers and instructors as people who motivated these students in the use of educational technology.

Research Question Five asked: If you taught yourself any technology what motivated you? Most of the respondents stated that they were motivated by need, need for some purpose, need for some task, or a need for something interesting. None of the respondents stated that they were motivated by their teachers or instructors to learn Educational Technology. These college students report they learned how to use technology through trials, errors and experimentation. There were no references to teachers and instructors as people who motivated these students in the use of educational technology.

Teacher training & preparedness

Though most teachers have some familiarity with computers, many do not incorporate computer skills into classroom instruction. Educational technology, when used to develop higher-order thinking skills, can positively impact learning. However, teachers in low-income schools often teach about the computer itself and use computers for drill and practice, thus denying students the opportunity to progress to higher-order problem solving. Overall, teacher training does not provide future teachers with the kinds of experiences necessary to prepare them to use technology effectively in the classroom. Researchers recommend integrating technology training into the entire teacher education program rather than offering formal, stand-alone technology courses (Lonergan, 2001). 

Since the early 1990s, the gap in the availability of computers and Internet access between schools in affluent and poor areas has decreased dramatically, however, a new gap between high speed and standard speed is increasing, further separating the haves and have-nots. While most schools now have computer and Internet access, many teachers still have difficulty incorporating this new technology into instruction. This is particularly true in poorer urban school districts, where funding and time for teacher technology training are often lacking (Lonergan, 2001). In this study, student wealth was related to the advanced applications of computer technology.

Almost two-thirds of all teachers reported feeling not at all prepared or only somewhat prepared to use technology in their teaching. Younger teachers, who grew up with computers and were educated with them, indicated they felt better prepared to use technology than their more experienced colleagues. Not surprisingly, teachers who reported feeling better prepared to use technology were more likely to make use of it than those who indicated they felt less prepared (Lonergan, 2001). Recent graduates of high schools in this study reported more sophisticated use of computers than those who graduated four to five years ago.

Educational technology, when used to develop higher-order thinking skills, can have a positive impact on learning, according to a study by the Educational Testing Service (Wenglinsky, 2000). Teachers in low-income schools tend to use computers for drill and practice, rather than for research, inquiry, and communication, as is often the practice in wealthier schools. This strategy may be based on the assumption that children who lack basic skills need to learn them through drill before they can move on to higher-order thinking activities. Unfortunately, these children often do not get the opportunity to progress to higher-order problem solving activities. In real-life situations, lower-order and higher-order thinking are not separated; therefore, effective teaching should combine the two. The students who had wealth in this study reported they were self taught in advanced skills.  Apparently the schools have done very little to advance the quality of technology skills of the general population of college students. Imagine how much less has been done for those who do not attend college.

Teachers as motivators

Well-trained teachers are the key to creating dynamic digital learning environments. Students with more highly skilled and talented teachers score higher, every time (Weglinsky, 2000). To increase and improve the use of Educational Technology in the classroom, a range of obstacles that prevent teachers from using Educational Technology effectively need to be overcome (Harris, 2004). 

Lack of time is considered the leading barrier given for an inability to improve Educational Technology competence.  This comprises formal training, self-directed exploration and time needed to prepare Educational Technology lessons and lesson plans. Other barriers include lack of self-confidence in using Educational Technology, negative experiences in the past, difficulty in managing classroom activities, lack of knowledge to resolve technical problems, an unwillingness to change traditional practices with the belief that technology does not enhance learning and that computers are too complicated and difficult to use (Harris, 2004). These boundaries are further exacerbated by physical barriers such as the lack of equipment (hardware, software, connections to the Internet), its location in the school, equipment failure rates, maintenance, and lack of technical support, lack of training at the teachers’ level of competence and training focused on integration of technology in the classroom rather than simply teaching basic skills (Harris).
Educational Technology training can help overcome barriers, however, many courses are based on basic skills and not on the integration of Educational Technology into teachers pedagogy. For new teachers as much as experienced ones, integration requires both access to Educational Technology in the classroom and the motivation to use it, which will in turn be transferred to the students (Harris, 2004).

Motivation factors

Gupta & Houtz (2000) used an open-ended question asking students to identify factors that motivated them to study Educational Technology. Money, college scholarship, job availability and security were the top responses followed by fun, interesting and need. Students in this study report need and interest as the top motivating factors for their acquisition of technology skills, coinciding with the findings of this study.
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