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Abstract

The purpose of this study is to determine if students’ use of educational technology in high school impacts their performance on the Scholastic Aptitude Test (SAT).  Participants were high school graduates between the years 2001 and 2004 (N = 133) and currently enrolled in a four-year liberal arts college on Long Island.  Participants were surveyed in order to determine their preparedness in Educational Technology (ET) competency as well as to provide SAT scores.  A discriminant analysis was conducted to determine if seven indicators of high school computer use can predict SAT performance.  The overall Wilks’ Lambda was approaching significance indicating that overall the indicators differentiated among SAT performance groups.   The discriminant function revealed a relationship approaching significance accounting for 12% among group variability.  Of the seven indicators, the ability to share information, the use of PowerPoint and spreadsheet knowledge demonstrated the strongest relationship with predicting SAT performance.  These findings indicate that the prudent use of ET may have a positive impact on high school students’ SAT scores.

Introduction

It is that time of year again—when high school students across the country frantically try to improve scores on the standardized test that will enable them to go to the college of their choice: the Scholastic Aptitude Test (SAT).  They sign up for prep courses, hire tutors and buy expensive study guides.  But how much does this really help?  Can cramming truly raise scores on a comprehensive test of knowledge?  The purpose of the following study is to evaluate if the effective use of technology may be a factor in engaging students in learning that increases the academic knowledge and skills necessary for higher achievement on the SAT.  
A high grade point average in high school may be considered an indicator of students’ college preparedness. However, throughout high schools in the United States, there exists a range of grading standards and varying levels of academic rigor that can alter the playing field for the thousands of students applying for college in any given year.  For the past eighty years, the College Board has administered the SAT and SAT subject tests during high school students’ junior or senior year.  Students complete the entire test by hand over the course of four hours.  The SAT, designed to evaluate students’ academic readiness for college, is “the benchmark standardized assessment of the critical reading and mathematical reasoning and writing skills students have developed over time” (http://professionals.collegboard.com/testing/sat, ¶ 2 ). This nationally standardized test is divided into three sections: Critical Reading, Mathematics and Writing, with 800 being the highest score in each category, thus comprising a maximum score of 2400.  In 2010, students’ average scores were 501 for Critical Reading, 516 for Mathematics and 497 for Writing.  In 2004, the year in which this study was conducted, average scores were 508 for Critical Reading and 518 for Math (The College Board, 2011).  The Writing component had not yet been implemented.  Therefore, for the purposes of this study, we are reporting on the Critical Reading and Mathematics portion of the exam, which have a maximum combined score of 1600. 


Perspectives

A review of the literature shows that students’ engagement in challenging high school courses puts them on a path toward greater opportunities for learning, academic excellence, and higher SAT scores.  Everson and Millsap (2004) acquired data from the College Board SAT questionnaire and students’ scores on the SAT. Using a multi-level structural equation model, they found that students’ SAT scores were affected by multiple variables including course taking opportunities and academic achievement.  These findings were consistent when the researchers accounted for gender, race and ethnicity (Everson & Millsap, 2004).  In a qualitative comparative case study of 23 female high school students, O’Shea, Heilbronner and Reis (2010) found students scored particular well on the mathematics portion of the SAT when educators provided them with challenging and creative activities and exhibited high expectations.  Participants stated that challenging curricula and high quality teachers provided a key to success in their mathematics achievement.  Ghaznave, Keikha and Yaghoubi (2011) found that using technology to communicate and share information within the context of school curricular improves students’ motivation, questioning skills, and research spirit, and consequently improves students’ curricular scores.  
The studies point to the connection of a challenging and innovative learning experience to academic achievement reflected by high grades and test scores (Everson & Millsap, 2004; O’Shea, Helbronner & Reis, 2010).  The additional implementation of educational technology may strengthen that experience (Ghaznave, Keeikha & Yaghoubi, 2011).  In the qualitative portion of a mixed method study, Mouza (2008) found the most motivating educational software among fourth grade children was Inspiration, Microsoft PowerPoint, and Timeliner. Students claimed they enjoyed the creative aspect of design and were excited to share their creations with classmates.   Ross, Morrison and Lowther (2010) state that “Educational technology is not a homogenous ‘intervention’ but a broad variety of modalities, tools, and strategies for learning” (p. 19).  Their study found that the effective use of technology requires access, training and proper use of all of the technological modalities in an academic setting, such as high schools.  Specifically, technology should be used for sharing, disseminating and synthesizing knowledge.  A meta analysis of over 500 individual research studies concluded that when students were in involved in computer based instruction (CBI), they scored at the 64th percentile on tests of achievement while students that did not have access to the CBI scored in the 50th percentile (Tamim, Bernard, Borokhovski, Abrami, & Schmid, 2011).  Schacter (1999) concluded that 
“by paying attention to the learner, the learning environment, professional competency, system capacity, community connections, technology capacity, and accountability, technology will be kept in service to learning” (p. 10).  The effective use of technology, with an emphasis on the learner, and accountability of the teacher, is instrumental in educational and technological integration.

Methodology

	The purpose of this study was to determine whether seven indicators of high school computer use – spreadsheet, general computer use, advanced word processing, share information, PowerPoint, basic word processing, and ethical use of computers – could predict SAT performance in three groups; less than 960, 960 – 1080, and greater than 1080.

Research Question

Does the self-reported use of educational technology in high school by recent high school graduates predict a level of achievement in their SAT scores?  

Setting
	
	This study took place at a four-year liberal arts college located on Long Island, New York.  The college has a School of Education, School of Business and School of Liberal Arts.  Subjects (N = 133) in this study had graduated high school during the years 2001 – 2004.  Forty percent of the participants were males.  Sixty three percent were Caucasians and 37% were minorities.  Seventy two percent had access to their own computers, and 90% had Internet access (Brachio, 2005).

Method

	Participants were given a survey that included ten demographic questions and 40 items that measured the seven indicators on a five-point Likert scale.  The 40 items were selected after a factor analysis was performed on 65 original items.  A principal component extraction with a varimax rotation accounted for the seven indicators (defined below).  Internal consistency (Alpha) coefficients were calculated and are reported in Table 1 (Brachio, 2005). 

Table 1

	Dimension - Item Correlation After Factor Analysis
	

	Dimension
	Range
	Alpha

	Spreadsheet
	7 - 25
	0.89

	General Computer Use
	8 - 40
	0.89

	Advanced Word Processing
	6 - 30
	0.84

	Share Information
	6 - 30
	0.85

	PowerPoint Presentations
	6 - 30
	0.82

	Basic Word Processing
	4 - 20
	0.73

	Ethical Use of Computers
	3 - 15
	0.67


(Brachio, 2005, p. 57)

Spreadsheets – a student’s ability to create graphs, make charts, format cells in a spreadsheet, demonstrate spreadsheet skills, can input formulas into cells in a spreadsheet, sort rows of cells, use the insert command and place graphics into a document.  

General Computer Use – a student’s ability to access emails, send emails, use search engines, write a multipage document, open a computer program, quit a computer program, form a page using bullets and numbering, and a familiarity with basic computer components.  

	Advanced Word Processing – a student’s distinct ability to know the difference between a draw document and a word processing document, the ability to format a document using page numbers, group images, format a page using tabs and margins, create a text box in a draw document, and avoid spreading computer viruses.  

Share Information – a student’s ability to send emails with attached files, use online thesaurus, demonstrate general computer use skills, demonstrate word processing skills, open more than one browser window at a time and toggle between them, and copy information from one email, paste it into a new message and send it.  

PowerPoint Presentation – a student’s familiarity with basic tools in a draw document, can create a basic slide presentation with text and graphics, can use different text styles, can rearrange the slides in a presentation, can create a presentation that is presented manually or automatically and add visual effects to the slides in a presentation.  

Basic Word Processing – students know the difference between “save” and “save as”, students can use the help menu on programs, set the desired print range, and resize an image.  

Ethical Use of Computers – students report that they respect the rights of copyright owners, do not use the school system to access material that is profane or obscene and do not try to bypass content filtering systems (Brachio, 2005).

SAT score ranges displayed in Table 2 were normally distributed into 20 percentile brackets.  Ten (7.5%) participants reported scores less than 820, 33 (34.6%) reported scores between 821 and 960, 61 (45.5%) reported scores between 961 and 1080, 22 (16.4%) reported scores between 1081 and 1220, and seven (5.2%) reported scores greater than 1221.  Three groups of SAT scores, low (less than 960), medium (960 – 1080), and high (greater than 1080), were created to compare participants (Brachio, 2005).  (In 2004, the SAT medium score was 1026).

Table 2
	SAT Score - Frequency Distribution
	

	 
	Frequency
	Percent

	< 960
	43
	32.1

	960 - 1080
	61
	45.5

	> 1080
	29
	21.6


(Brachio, 2005, p. 70)


Results

A discriminant analysis was conducted to determine whether seven indicators of high school computer use – spreadsheet, general computer use, advanced word processing, share information, PowerPoint, basic word processing, and ethical use of computers – could predict SAT performance.  Descriptive statistics are displayed in Table 3.




Table 3

	SAT Groups – Descriptive Statistics by Technology Indicators

	SAT3GRP
	M
	SD
	Valid N

	1
	Spreadsheet
	21.94
	8.63
	33

	
	General Computer Use
	29.30
	6.55
	33

	
	Advanced Word Processing
	20.97
	6.89
	33

	
	Share Information
	23.30
	7.00
	33

	
	PowerPoint
	20.61
	7.30
	33

	
	Basic Word Processing
	15.70
	4.74
	33

	
	Ethical Computer Use
	11.64
	3.29
	33

	2
	Spreadsheet
	23.00
	7.54
	56

	
	General Computer Use
	29.48
	6.50
	56

	
	Advanced Word Processing
	21.39
	6.36
	56

	
	Share Information
	24.98
	6.04
	56

	
	PowerPoint
	21.91
	6.41
	56

	
	Basic Word Processing
	15.45
	4.58
	56

	
	Ethical Computer Use
	12.04
	2.82
	56

	3
	Spreadsheet
	26.42
	7.96
	26

	
	General Computer Use
	32.54
	3.25
	26

	
	Advanced Word Processing
	24.27
	6.80
	26

	
	Share Information
	26.51
	5.43
	26

	
	PowerPoint
	24.39
	6.52
	26

	
	Basic Word Processing
	16.85
	3.82
	26

	
	Ethical Computer Use
	11.92
	3.70
	26

	Total
	Spreadsheet
	23.47
	8.07
	115

	
	General Computer Use
	30.13
	6.04
	115

	
	Advanced Word Processing
	21.93
	6.68
	115

	
	Share Information
	24.85
	6.26
	115

	
	PowerPoint
	22.10
	6.78
	115

	
	Basic Word Processing
	15.83
	4.47
	115

	 
	Ethical Computer Use
	11.90
	3.15
	115





The output for significance tests and strength-of-relationship statistics for the discriminant analysis are shown in Table 4 and Table 5.  






Table 4

	Wilks' Lambda

	Test of Function(s)
	Wilks' Lambda
	Chi-square
	df
	p

	1 versus 2 and 3
	0.812
	22.704
	14
	0.065

	2 versus 3
	0.919
	9.259
	6
	0.160



Table 5

	Eigenvalues

	Function
	Eigenvalue
	% of Variance
	Cumulative %
	Canonical Correlation

	1 versus 2 and 3
	.131a
	59.7
	59.7
	0.341

	2 versus 3
	.089a
	40.3
	100
	0.285

	a. First 2 canonical discriminant functions were used in the analysis.

	


The overall Wilks’ Lambda was approaching significance, Λ = .81, χ2 (14, N = 133) = 22.70, p = .065 indicating that overall the indicators differentiated among the three SAT performance groups.  In addition, the residual Wilks’ lambda was not significant, Λ = .92, χ2 (6, N = 133) = 9.26, p = .160.  This test indicated that the indicators were not differentiated significantly among the three SAT performance groups after partialling out the effects of the first discriminant function.  Because only the first test was most likely to be significant the first discriminant function was chosen to be interpreted.

Table 6

	Standardized Coefficients and Correlations of Predictor Variables with the Discriminant Function

	 
	Correlation coefficients with discriminant functions
	Standardized coefficients for discriminant function

	Spreadsheet
	0.204
	0.207

	General Computer Use
	0.087
	-0.559

	Advanced Word Processing
	0.120
	-0.901

	Share Information
	0.354
	2.238

	PowerPoint
	0.274
	0.960

	Basic Word Processing
	-0.038
	-1.769

	Ethical Computer Use
	0.150
	-0.049



The first discriminant function revealed a relationship approaching significance between groups and all indicators, accounting for 12% of between group variability.  Table 6 displays the within-group correlations between the indicators and the discriminant function as well as the standardized weights.  Based on these coefficients, the ability to share information (2.38), the use of PowerPoint (.960), and spreadsheet knowledge (.207) in high school demonstrate the strongest relationship with the discriminant function, while general computer usage and basic word processing in high school show a weaker relationship.  When we tried to predict SAT performance, we were able to classify correctly 48% of the participants in our sample.  To assess how well the classification procedure would predict in a new sample, we estimated the percent of students accurately classified by the leave-one-out technique and correctly classified 37% of the cases.

The Importance of Technology in Raising Achievement

	The SAT is the standard for college preparedness.  If our goal is to empower every student with the opportunity for higher education, then we need to provide them with the tools necessary for success on the college boards.  This study found that sharing information is one way the use of technology may lead to higher SAT scores.  Information and communication technology has become a way of life for many of our students.  While we may take for granted that they are the digital natives and can navigate within social networks, we cannot assume their technological socializing will lead to higher order thinking.  Using communicative technologies effectively within the context of the classroom creates an enthusiasm for learning that leads to high achievement (Ghaznave, Keikha and Yaghoubi, 2011). 
	This study also found that the use of PowerPoint and spreadsheets may correlate to higher SAT scores.  PowerPoint, Excel spreadsheets and other presentation programs enable students to synthesize their learning and actually teach it to others.  These skills could begin development as early as grade school (Mouza, 2008) with a myriad of organizing and presentation programs that are right for any age.  The key is that students are the creators, designers and teachers.  As they advance into high school, and their technological expertise becomes more sophisticated, skilled educators may guide students toward using these presentation modalities as a strategy for learning (Ross, Morrison & Lowther, 2010).  
In high school, the mere presence of technology may not affect academic achievement; however, the effective use of technology can provide the “tipping point”.  Student engagement is an important precursor to achievement, and students’ proficiency in using computer based programs to facilitate sharing and presenting information creates an engaging learning environment. It is within this culture for learning that students may gain the thinking and problem solving skills necessary for higher achievement on the SAT and beyond.  This technology-achievement connection deserves closer attention as we advance through the 21st century.  
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