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CHAPTER 1
INTRODUCTION
Background

Use of the Internet to deliver instruction and manage learning activities is “widespread
and rapidly growing” (Dutton, Dutton, & Perry, 2002, p. 1). In addition to traditional face-to-
face classes, the Technical College System of Georgia (TCSG), through the Georgia Virtual
Technical College (GVTC) has identified three categories of Internet use in connection with
classes: online, hybrid, and Web-enhanced (Georgia Virtual Technical College, 2002). Face-to-
face classes are conducted predominately with personal interaction in real life as opposed to via
digital or electronic communications medium (Texas A&M University, 2008). Web-enhanced
courses are traditional classroom courses that use the Internet as an important component of the
course. Students may complete assignments or take tests online as a complement to the
classroom experience. “Hybrid courses are classes that are taught partially via the Internet and
partially via the classroom. Hybrid courses differ from Web-enhanced courses in that Web-
enhanced courses are assigned to a classroom for every contact hour described in the course
catalog” (GVTC, p. 5). Both of these have significant face-to-face components. However, for a
course offered in the online format using the Internet as a medium, the GVTC Quality Assurance
of Online Courses Manual (2003) specifies, “the course is taught totally online” (p. 4).

The use of the Internet as a medium for college-level education has increased at a fast
pace during this decade. Thousands of university courses have been developed for course

delivery entirely via the Internet (Hopper & Harmon, 2000). The use of online classes has



rapidly expanded over the last several years (Allen & Seaman, 2004). “Over 1.6 million students
took at least one online course during Fall 2002 (Allen & Seaman, 2003, p. 1). “This trend will
only accelerate as more colleges and universities urge faculty to create online versions of their
courses” (Dutton et al., 2002, p. 1). In the fall of 2003, over 1.9 million students took at least one
on-line class. Allen and Seaman (2004) projected that that number would increase to 2.6 million by
2004. Allen and Seaman (2008) reported, “Almost 3.5 million students were taking at least one
online course during the fall 2006 term” (p. 1). Based on exponential growth projected by these
values, over 5 million students can be expected to take at least one on-line course in 2008 and 6
million in 2009.

Within the Technical College System of Georgia (TCSG), the asynchronous learning
format for course delivery using the Internet, a component of online education, makes attending
classes for the primarily adult student population of Georgia’s Technical Colleges more
convenient than attending traditional or hybrid classes. This convenience in taking classes
results in an increased likelihood that students will chose an online class over a face-to-face class
where the choice is available. The TCSG has provided students that choice by offering more and
more classes over the Internet. In the past few years the Georgia Virtual Technical College
(GVTCO), through which the various colleges offer these online courses, has significantly
increased the variety and quantity of their online offerings (GVTC, 2008). For example, in 2003,
no associate-level mathematics classes were offered online. By winter quarter of 2005, GVTC
offered 80 of these courses online, and by spring of 2008, students could choose from 111
mathematics classes. It is now possible to earn an associate’s degree almost entirely online.

The GVTC served more than 40,000 students in 2005, or about 10,000 students per

quarter (Technical College Directors’ Association of Georgia, 2005). By the fall of 2008, the



enrollment was 20,694 students (GVTC, 2008). GVTC has defined an online program as
consisting of “the procedures, courses, and programs offered by a technical college over the
Internet to develop competencies for a specific occupation” (GVTC, 2002, p. 94). GVTC
defined the individual courses offered as part of this program as online courses (GVTC, 2009a).
These online courses may be either asynchronous, synchronous, or a combination of the two. In
its faculty online Web page explaining online instruction, GVTC (2003) provided the following
statement.
In both modes of online learning environments, students are not bound by "space" (unless
the course requires on-campus attendance). The primary form of delivery for online
instruction at GVTC is via the World Wide Web within our courseware product ... [and]
dependant [sic] upon how the instructor designs the course, students may and eventually
will be required to submit and participate in course requirements that are subject to
specific time frames (synchronous). Having students participate in an online chat
environment is an example of a "synchronous" environment in which students ARE
required to participate in [sic] and be at a specific place at a specific time. Although
GVTC recognizes that, at some points in a course, there may be some "synchronous"
requirements, the goal is to make the courses that are designed by GVTC instructors and
staff as asynchronous as possible. (p. 1)
Thus, the predominant online technical college class is asynchronous.
Allen and Seaman (2004) identified three types of online structures, “Web courses which
present material with little or no interaction, Web-enhanced courses consisting of a hybrid of
face-to-face and online, and Web-centric which are interactive courses conducted exclusively

using a course site” (p. 254). In addition to purely online classes, GVTC has allowed the



enhancement or hybridization of the traditional face-to-face class structure with an Internet
component (GVTC, 2009a). Within GVTC, this can take many forms ranging from using the
Internet as a location for posting syllabi and assignments, to using the Internet for automated
testing, to delivering portions of the class content via the World Wide Web. However, each of
these combinations is grounded in the classroom.

Allen and Seaman (2003) characterized these varying degrees of combination as Web-
enhanced, blended, or hybrid. Describing a Web-enhanced class, Allen and Seaman described a
Web-enhanced course as a “course which uses Web-based technology to facilitate what is
essentially a face-to-face course” (p. 6). They said these courses “might use Blackboard or
WebCT to post the syllabus and assignments, for example” (p. 6). Allen and Seaman defined a
blended or hybrid as a “course that is a blend of the online and face-to-face course. [A]
substantial proportion of the content is delivered online, typically uses online discussions, [and]
typically has some face-to-face meetings” (p. 6). In each case, however, the student is tied to the
classroom by time and place requirements of physical attendance.

Purely online asynchronous courses do not have this grounded component. This makes
attending classes for the primarily adult student population, many of whom may be full-time
employed, more convenient than attending either purely face-to-face classes or their hybrid
incarnations, especially since they are not as time and place dependent as their face-to-face
counterparts. Grandon, Alshare, and Kwun, (2005) have found that, in the United States, the
decision to take online or face-to-face classes is made principally based on convenience and
perceived ease of use.

There are differences between face-to-face and online classes besides the convenience

and ease of use factors, although some think the only difference between the two types of



delivery is the medium. In reviews of 28 research studies of online learning, Sunal, Sunal, Odell,
and Sundberg (2003) noted that online classes are designed either to transfer the face-to-face
experience to the online environment or to redesign the class for the online environment. For
those who attempted to replicate the face-to-face class as an online class, the assumption was the
learning that the course structure facilitated was not affected by the delivery media (Joy &
Garcia, 2000). That is, the online class could be merely an emulation of the face-to-face
structure because “research supports the idea that media, per se, do not influence learning”
(Sunal et al., p. 16). For example, in their survey of e-learning in colleges across the nation,
Zemsky and Massey (2004) found that: “For the most part, faculty who make e-learning a part of
their teaching do so by having the electronics simplify tasks, not by fundamentally changing how
the subject is taught” (p. 52). That is, they found that faculty delivered the same timeworn
content, changing only the media of delivery.

Others believe that there should be a difference in the structure of the delivered content.
Zemsky and Massey (2004) said, "The marriage of new electronic technologies and newly
accepted theories of learning promised to yield a revolution in pedagogy itself" (p. 1). For those
who attempted to redesign the class for online, the assumption was that learning took place
differently in an online class. For example, Swan (2003) explained, “Early research on
asynchronous online learning has shown that the structure, transparency, and communication
potential of course designs heavily impact students’ learning” (p. 7). Swan examined 73
different online courses and “found significant correlations between the clarity, consistency, and
simplicity of course designs and students' perceived learning” (p. 7).

Regardless of the approach taken, i.e., whether students learn the same way in online

classes as in face-to-face classes or whether student learning in online classes differs from that of



face-to-face, the Western Cooperative for Educational Telecommunications (WCET) found most
studies to date reflected no significant difference in constructs being analyzed between face-to-
face and online classes (2006). The WCET online database identified 23 studies comparing
online classes to face-to-face classes that found no significant differences between the two.
Specific comparisons of online and face-to-face classes in mathematics have come to the same
conclusion (Mascuilli, 2004). This would appear to support a contention that learning takes
place in the same way for each. For technical colleges in Georgia this bodes well, considering
the investment in online classes outlined above.

The WCET (2006) database also identified nine studies that did find significant
differences, with online class results surpassing face-to-face class results. In addition, Zemsky
and Massey (2004) found that “the most successful forms of e-learning are the courses delivered
on the Internet - courses that teach a particular subject; courses that are part of a degree program
most often at the graduate or professional level; and, finally, courses that offer certification in a
vocational or technical skill” (p. 5). These findings on successful forms of e-learning are
encouraging to faculty and administrators in the TCSG, with its over 40,000 students served by
online classes, because it provides adults in the work force the ability to obtain an up-to-date
technical education by means which are neither time nor place dependent.

Asunda and Hill (2007), in discussing the critical features of engineering design,
identified "using mathematical principles to optimize for best and possible solutions" (p. 36).
They identified the iterative process of engineering design as significant in technology education
instruction. One of the essential content areas within the technical college programs of study is
the mathematics component known as numeracy. Numeracy is the knowledge of basic number

skills and the ability to apply those skills in contexts that require high levels of literacy to



interpret situations and make judgments (Steen, 2001). “Virtually everyone uses quantitative
tools in some way in relation to their work, if only to calculate their wages and benefits (Steen, p.
1).

Many instances of numeracy are very specific to the particular work environment, but
some are not. Steen (2001) provided specific examples.

Examples of numeracy on the job are [....] producing a schedule or tree diagram for a

complicated project; looking up, interpreting, and using work-related formulas; using

spreadsheets to model different scenarios for product sales and preparing graphs that

illustrate these options; understanding and using exponential notation and logarithmic

scales of measurement; maintaining and using quality control charts; optimizing networks

to discover efficient ways to plan work processes; [and] understanding the value of

statistical quality control and statistical process control. (p. 1)

Clearly, numeracy - that is, basic mathematics training - is important to a technical
education. Indeed, it is a component of every diploma or degree offered by the TCSG.
Technical college students, who are predominantly adults, must learn mathematics. The choice
of a mathematics class for TCSG students is limited to three at the diploma level. First is a business
mathematics class (MAT 1011 Business Mathematics) for the students in a business field (about 13%
of all students). Second, for those in a computer, drafting, or electronics field (about 10% of all
students) there is an algebraic concepts class (MAT 1013 Algebraic Concepts). Finally, for all others
(about 77% of all students) there is a basic mathematics class (MAT 1012 Foundations of
Mathematics) (Lanier Technical College, 2008). As diploma level students comprise over 80% of

the fulltime student population, a significant majority of students take the MAT 1012 class.



Whichever class the TCSG student takes, she or he can chose to learn mathematics
exclusively in the face-to-face class format. However, with the growing use of online classes in
technical colleges, many technical college students can be expected to learn mathematics in the
online class format. For the workforce education establishment that increasingly relies on these
online classes, it has become crucial to determine if student characteristics are related to success
in the class format for learning selected by the technical college student.

Not much research has been done in this area. In fact, Engelbrecht and Harding (2005a) said
the little research done on online mathematics classes is mainly in the form of case studies with few
quantitative comparative studies of significance. Of those studies related to online mathematics, the
principal areas investigated have been teacher preparedness (Pankowski, 2003), design of materials
for teaching numeracy online (Fitzsimons, 2002), and assessment (Engelbrecht & Harding, 2004).

On the other hand, many studies have been conducted investigating how adults go about
learning mathematics in the classroom. Condelli, Safford-Ramus, Sherman, Coben, Gal, and
Hector-Mason (2006) identified over 140 dissertations related to this topic from 1980 to 2005.
These methods vary from strict constructivism, which focuses almost exclusively on acquisition
of conceptual knowledge and problem solving internal to the individual (Baroody & Dowker,
2003), to situated learning, which contends that learning is situational, and therefore externally,
dependent (Anderson, Reder, & Simon, 2000), to rote drill, which is in essence learning through
repetition. These dissertation studies also ranged from investigation of individual endeavor to
investigation of group social perception. Anderson et al. (2000) conducted a critical analysis of
various approaches to learning in mathematics. They looked at opinions and observations in

both situated learning and constructivism in mathematics education, found agreements and



disagreements between these two approaches, and championed an information-processing
approach as needed to help different people learn mathematics in different ways.

Intelligence may arguably be the primary factor in a student’s ability to learn
mathematics. Gardner (1983) proposed an initial list of seven intelligences: linguistic, logical-
mathematical, musical, bodily-kinesthetic, spatial, interpersonal, and intrapersonal. Later work
by Gardner and others suggested there may be as many as 10 (Smith, 2002). “Subsequent
research and reflection by Howard Gardner and his colleagues has looked to three particular
possibilities: a naturalist intelligence, a spiritual intelligence, and an existential intelligence”
(Smith, p. 1). Research has shown that people have different preferred learning styles based on
these multiple intelligences (Gardner, 1999). One identified underlying factor in how adults
learn mathematics is their learning style (Skinner, 1990). Thus, in understanding how adult
technical college students learn mathematics online, one critical factor to assess is the students’
preferred learning styles. Cognitive learning style has been identified as a major factor in
predicting the success of a student in a general online environment (Chen & Liu, 2008).

Various tools are currently in use to assess readiness for online learning or to predict
success in online learning. For example, the University System of Georgia (USG) uses the
Student Online Readiness Tool (SORT) (Board of Regents of the University System of Georgia,
2003) to help students decide if they are ready for online classes. The SORT evaluates the six
topical areas of technology experience, access to tools, study habits, lifestyle, goals and
purposes, and learning preference.

The Technical College System of Georgia (TCSGQG) uses an evaluation instrument known
as the Readiness for Education at a Distance Indicator (READI) (GVTC, 2009b). Preferred

learning styles, computer information systems competency, on-screen reading ability, and
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keyboarding proficiency are among the component factors evaluated by this measurement tool.
Thus, the existence of differences in preferred learning styles, computer information systems
competency, on-screen reading ability, and keyboarding proficiency among students have been
identified by prior research and officially recognized as measurable by the use of READI within
the TCSG in conjunction with their online classes (GVTC, 2009b).

Definitions

Face-to-face classes. Classes that are conducted predominately with personal interaction
in real life as opposed to via digital or electronic communications medium (Texas A&M
University, 2008).

Occupational program. A Technical College System of Georgia (TCSG) curriculum
program that is standardized, and is based on business and industry requirements across the state.
Standards are designed to prepare students for careers in specific professions (TCSG, 2009a).

Online class. A course offered in the online format using the Internet as a medium.
Within the TCSG, this is a course taught totally online and as asynchronous as possible (GVTC,
2003).

Successful. A characterization of student achievement in a course whereby the student
may transfer credit for the class to any college in the TCSG. Based on the standardized TCSG
grading scale this equates to a C in the course (TCSG, 2008c¢)

Purpose of the Study

The purpose of this study was to examine the differences in preferred learning styles,
computer information systems competency, on-screen reading ability, and keyboarding
proficiency of technical college mathematics students in a basic mathematics class (MAT 1012

Foundations of Mathematics) and to ascertain the extent of differences among the successful and
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unsuccessful students in both face-to-face and online classes. In the context of this study, an online
class was one where all instruction and assigned work was managed using the Internet, and a face-to-
face class was one in which students reported to a physical classroom for traditional instruction,
which might have included Web-enhanced or hybrid Internet components.

Although large volumes of studies indicated no significant difference in outcomes between
online and face-to-face delivery, that research continues to be questioned (Clark, 1994; Joy & Garcia,
2000; Kassop, 2003; Kozma, 1994a; Sangster, 1999, Sahin, 2006; Sitzmann, Kraiger, Stewart,
Wisher, 2006; & Ferguson & Tryjankowski, 2009). One such critique centered on the lack of
consideration in the research of the individual student’s characteristics and the role these
characteristics played in online learning. Robinson (2004) studied student characteristics as they
related to satisfaction with their online course experience and developed an objective measuring
instrument to determine that satisfaction. While some studies have shown individual student
characteristics can predict success in online classes, most have primarily focused on previous student
grade point averages and demographic factors as predictors of success (Wojciechowski & Palmer,
2005). On the other hand, research by Hartman in 2001 identified various individual attributes
that are significant predictors of success in an online learning environment. Other research has
identified readiness as a strong predictor of success in online courses (Smith, 2005; Smith, Murphy,
& Mahoney, 2003). However, a variable, largely unexamined, is the possibility of differences
between the characteristics and attributes of successful and unsuccessful students in both online and
face-to-face classes.

Addressing differences in preferences of online and face-to-face students, Engelbrecht and
Harding (2005b) reported, “More visually inclined learners tend to prefer the use of technology,

while more verbal learners preferred a face-to-face learning environment” (p. 13). Given the
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research showing that different people learn mathematics in the face-to-face classroom in different
ways (Anderson et al., 2000), it is reasonable to surmise that students who are successful in learning
in online mathematics classes and those who are successful in learning in face-to-face mathematics
classes may exhibit different characteristics and attributes. In fact, at least some researchers in
mathematics education have said, “Only students that are strongly motivated self-starters,
intellectually mature, home-schooled, or the handicapped can successfully complete the on-line
mathematics course” (Engelbrecht & Harding, p. 13).

While the lack of difference in outcomes of face-to-face and online mathematics classes have
been touted, whether there are differences in characteristics of the successful and unsuccessful
students in both formats has not been ascertained. In a preliminary analysis of the influence of
learning style preferences on student success, Aragon, Johnson, and Shaik (2002) concluded there
were significant variances in the learning style preferences of face-to-face and online students. As
cited above, some believe these differences must also exist between successful and unsuccessful
students. The problem is that there has been no determination as to whether these differences in
characteristics of successful and unsuccessful students in both online and face-to face basic
mathematics classes actually do exist.

Research Questions

The following questions guided this research:

1. Are there statistically significant differences in the preferred learning styles of successful
and unsuccessful face-to-face and online students in a basic mathematics course?

2. Is there a statistically significant difference in the computer information system
competency of successful and unsuccessful face-to-face and online students in a basic mathematics

course?
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3. Is there a statistically significant difference in the on-screen reading ability of successful
and unsuccessful face-to-face and online students in a basic mathematics course?

4. Is there a statistically significant difference in the keyboarding proficiency of successful
and unsuccessful face-to-face and online students in a basic mathematics course?

Theoretical Framework

The instrument used in this study was the Readiness for Education at a Distance Indicator
(READI). Itis based on two principal learning theories: learning styles theory and the theory of
multiple intelligences (Decade Consulting, 2009b). While these two theories are different, in
application, they are learner-centered and their outcomes are similar (Katzowitz, 2002).

Learning styles theory clearly informs us to expect differences in learning style
preferences from individual to individual (Katzowitz, 2002). Since learning style preferences
define the way individuals seek to extract, process, and memorize information, they are
particularly important in Web-based learning (Brown, Stothers, Thorp, & Ingram, 2006). There
are various learning style models. Felder (1996) cited four learning style models that have been
effectively used in engineering education. The Myers-Briggs Type Indicator (MBTI) was based
on scales derived from psychologist Carl Jung's theory of psychological types and classified
students according to their preference on this scale. Kolb's Learning Style Model classifies
students as having either concrete experience or abstract conceptualization and either active
experimentation or reflective observation. The Herrmann Brain Dominance Instrument (HBDI)
classifies students in one of four different modes based on the task-specialized functioning of the
physical brain in terms of their relative preferences for thinking. The Felder-Silverman Learning

Style Model classifies students as sensing learners, visual learners, or verbal learners; inductive
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learners or deductive learners; active learners or reflective learners; and sequential learners or
global learners.

The learning style model used by the READI instrument is based on is the Memletics
model (Decade Consulting, 2009a). This model provides a specific numeric measure for each of
seven areas: visual (spatial), aural (auditory-musical), verbal (linguistic), physical (kinesthetic),
logical (mathematical), social (interpersonal), and solitary (intrapersonal) (Advanogy, 2007b).
Learning style is one of several components of the READI used to determine the readiness for
technical college students to succeed in an online program (GVTC, 2008). Katzowitz (2002)
explained

Although most people can learn in a variety of ways - even in nonpreferred ways, each

has their own preferred way, i.e., the way that is easiest to learn (Dunn, 1996). Some

students like to focus on facts and algorithms, but others are better suited to math and
theories. There are students who respond better to visual information, such as pictures,
charts, and diagrams. Others learn more linguistically-written and spoken explanations.

Some students learn actively and do well in a cooperative group, and others prefer to

work individually (Felder, 1996). (p. 6)

Felder (1996) explained that for different classes there are differences in class settings.
The setting may favor a student’s less preferred learning style causing the student discomfort so
great as to interfere with their learning. “On the other hand, if professors teach exclusively in
their students' preferred modes, the students may not develop the mental dexterity they need to
reach their potential for achievement in school and as professionals” (p. 1). Thus, we would

expect to encounter differences in learning styles associated with success in different class
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formats, such as the online and face-to-face class formats, where teaching modes are clearly
different.

Multiple intelligences theory also tells us to expect that people with differing
intelligences may express preference for differing styles of learning (Gardner, 2006). In
addition, research by Laughlin (1999) detailed differing characteristics that were observed in
students exhibiting a propensity for one of the multiple intelligences identified by Gardner, and
the implications of these differences had for learning and instruction. In addition, Smith (2006),
in relation to digital libraries, suggested that multiple intelligences theory informs us about
differences that may be encountered in the information technology arena.

From the definitions of Gardner’s seven intelligences in Appendix A, the characteristics
of multiple intelligences set forth by Laughlin in Appendix B, and the evidence of the
relationship of multiple intelligences with technology identified by Smith, the area of computer
information system competency is recognizable as related to logical/mathematical and
bodily/kinesthetic intelligence. Likewise, on-screen reading ability can be seen as related to
visual/spatial and verbal/linguistic intelligence. Finally, keyboarding proficiency is clearly
related to visual/spatial and bodily/kinesthetic.

The READI provided a numeric measure of the four areas identified in the research
questions. These areas are preferred learning styles, computer information systems competency,
on-screen reading ability, and keyboarding proficiency.

Preferred Learning Styles

Preferred learning styles are simply different approaches or ways of learning. Decade

Consulting identified the types of learning styles as visual learners, auditory learners, kinesthetic

learners, and tactile/kinesthetic learners (2009b). Preferred learning styles are those learning
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styles a particular person prefers be employed for their reception of information. Kolb (2008)
said preferred learning styles are an aspect of peoples’ preferred ways of adapting in the world.
The preferred learning styles measures embedded in the READI instrument is adapted from the
Memletics preferred learning styles instrument and is grounded in multiple intelligences research
(Decade Consulting).

In their report on best practices for developing online classes, Sunal, Sunal, Odell, and
Sundberg (2003) identified preferred learning styles as one of the factors that influenced student
achievement in Web-based courses. Sunal et al. (2003) said, “Identifying students’ preferred
learning styles could allow teachers to have a deeper appreciation of how learners perceive and
process information in different ways” (p. 6). They also examined how students’ learning
strategies, patterns of learning, and achievement differed in relation to their preferred learning
styles and the relationship among these three factors and selected variables. Sunal et al. said that
it appears that an understanding of techniques and skills used by students in accomplishing a
learning task would be helpful. The value that knowledge of learning strategies gives is that “it
may be difficult for students to change their preferred learning styles, but their learning strategies
might be controlled and changed through teaching” (Sunal et al., p. 7). This seems to make
examining learning factors, such as preferred learning styles, that affect student achievement in
Web-based instruction essential. On the other hand, Aragon, Johnson, and Shaik (2002) advised
that in their study, “Correlations between learning style and course performance were not found
for the online students” (p. 15).

Computer Information Systems Competency
Computer information systems competency is a measure of basic technology skills such

as the ability to use a laptop, printer, software, and the Internet technology in an instructional
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environment (Decade Consulting, 2009b). While technology can be useful in aiding the learner,
such as in the accommodation of different preferred learning styles and preferences, including
disabilities, inability to use that technology abrogates gains that may be possible (Fahy, 2004).
The READI provides a measure of the student’s technical knowledge and competence with
computer information systems (Decade Consulting, 2009¢). Fahy reported that the “fear felt by
users (staff and learners) over the level of technical knowledge required to get involved” in the
multimedia of online learning is a major obstacle (p. 162). “Many users (teachers, trainers, and
learners) feel they do not have all the skills they need to make mature use of online learning’s
potential” (p. 166). Fahy said that these limitations “may account for some of the increasing
class of former users called ‘Internet dropouts’ (p. 165). On the other hand, DeTure (2004)
reported that “online technologies self-efficacy scores were poor predictors of student success in
online distance education” (p. 1).
Reading Comprehension

When a substantial amount of reading is required in a class, the ability to read and
comprehend what is read is clearly an important characteristic of a student. This is just as true in
an online class as it is in a face-to-face class. The principal difference is that reading in online
classes tends to be from a computer screen. “Both reading speed and recall are measured in
READI because students should realize that they must not too rapidly read on-screen course
content because they may be assessed on the content in their courses” (Decade Consulting,
2009a). In reviewing research comparing on-screen to paper, Dillon (1992) said there is a
distinction “between assessing reading behaviour [sic] in terms of outcome and process measures
(Schumacher & Waller 1985)” (p. 3). Outcome (comprehension) is what a reader gets from the

text and relates to the “amount of information retrieved, accuracy of recall, time taken to read the
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text and so forth” (Dillon, p. 3). Process (speed) is concerned with “how the reader uses a text
and includes such variables as where the reader looks in the text and how s/he manipulates it”
(Dillon, p. 3). Dillon explained:

In the domain of electronic text, outcome measures take on a particular relevance as

advocates proclaim increased efficiency and improved performance (i.e., outcomes) with

computer presented material (aspects of direct concern to ergonomists). It is not
surprising therefore to find that the majority of work comparing the two media has
concentrated heavily on such differences. With the emergence of hypertext however,
navigation has become a major issue and process measures are gaining increased

recognition of importance. (p. 3)

Dillon (1992) found that reading from a screen is significantly slower than reading from
paper, while accuracy in what is read on-screen tends to be less conclusive. Insofar as
comprehension research has been conducted, Dillon reported it has been inconclusive. However,
given the slight edge reading from paper appears to enjoy, a facility for on-screen reading and
comprehension may bode well for success in online courses.

Keyboarding Proficiency

Another area that scholars have identified as important to learners’ success in online
environments is keyboarding skills (Palloff & Pratt, 1999). READI provides a measure of the
students keyboarding skills (Decade Consulting, 2009¢). McGrath (2003) found that low skills
in this area are deleterious to a student’s participation and hence learning. For example, “poor
typing skills may interfere with [a student’s] ability to contribute to fast-paced discussions in the

chat room” (McGrath, p. 24). McGrath related:
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For students who lack typing skills, communicating in a chat room can be a frustrating
experience. By the time a slower typer has composed his comment, one of his peers may
have already posted a similar sentiment. Seeing that a peer has beaten him to it, the

slower typer may decide not to contribute. My research suggests that this can be a

serious problem. As one student wrote, “I did not participate as much as I would have

like to because sometimes by the time I got finished typing what I wanted to say,
someone else already said it.” A few experiences like this may make the students feel

isolated and weaken their motivation to contribute. (pp. 52-53)

In online classes in business, humanities, and education, typing is a principal method by
which information is transmitted (Palloff & Pratt, 1999). Courses that require substantial
amounts of data entry clearly require a student to be able to enter that data. A principle method
for communications in online classes is by use of a keyboard; however, there is little research as
to how the speed at which a student types or the accuracy of that form of data entry enhances
online learning, even when the course requires substantial amounts of data entry. Nevertheless,
McDonald (2002) said that in online courses “participants can more easily procrastinate in
reading and/or writing, especially when the participants have limited access or low technical
skills, such as slow typing speeds or are unsure of the medium” (p. 14). Hartman (2001) found
that the procrastination was a significant predictor of academic performance in online courses.
As to participation, McDonald cited a study by Ross (1995) that “found only a marginal effect on
participation due to low technical skills” (p. 14). In addition, with the advent of grammar and

spell checking software, the importance of accuracy in typing may also be less than believed.
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Readiness Assessment

GVTC, in an effort at assessing the capability of students to succeed in an online class,
has provided the “READI Distance Learning Readiness Assessment” for potential online
students (GVTC, 2008). READI (Readiness for Education at a Distance Indicator), assesses a
learner's likelihood for succeeding in an online learning program (Decade Consulting, 2009b,
GVTC, 2009b). This tool consists of measurements that include the following areas: preferred
learning styles, computer information systems competency, on-screen reading ability, and
keyboarding proficiency. The following paragraphs summarize how these factors address
readiness for learning in online classes.

The READI embodies this theoretical framework in objective measure of preferred
learning styles, computer information systems competency, on-screen reading ability, and
keyboarding proficiency, providing a measure of each of these areas that touch on the
preparedness for success or failure in an online learning environment. These measures can also
easily be used to determine the levels of these same characteristics relative to a face-to-face
environment and allow for the comparison of successful and unsuccessful students in both
genres.

Significance of the Study

The theoretical basis of the READI implies there is a relationship between scores in the
various areas of the evaluation and preparedness to succeed in an online course. The providers
of the READI asserted that it specifically assesses a “learner’s likelihood for succeeding in an
online learning program” (Decade Consulting, 2009b). However, it does not address the extent
to which each measured construct is exclusively relevant to online instruction. This study looks

at four measured constructs: preferred learning styles, computer information systems
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competency, on-screen reading ability, and keyboarding proficiency. In some instances, the same
relationship between these factors and face-to-face classes might exist. If they do, then this tool
could be a predictor of face-to-face success as well as online success. It could also be a valuable for
identifying students at risk of failure in either genre. If not, then the pattern of observed
characteristics may provide a measure that enables identifying in which genre a student is more likely
to succeed. With increased use of distance learning and Web-based instruction, having a tool that
would assist in guiding the appropriate student to the appropriate delivery method for his or her
success in learning mathematics would be helpful for advising students. The instrument could also
be useful in identifying students who may need remedial instruction in areas such as reading

comprehension.
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CHAPTER 2
REVIEW OF THE LITERATURE
Introduction

This study sought to identify the differences in preferred learning styles, computer
information systems competency, on-screen reading ability, and keyboarding proficiency of
technical college mathematics students in a basic mathematics in both online and face-to-face
formats. Using the data obtained, the study identified the extent of differences among successful
and unsuccessful students in these formats. In reviewing the literature for this study, several
themes emerged.

The first theme was the learning process itself. A definition of learning and a review of
the various learning theories were appropriate to begin this area. This area also includes
consideration of learning in workforce education and mathematics, which comprise two of the
background aspects for this study.

A second theme was a consideration of learning formats. A review of online learning and
a comparison of online and face-to-face learning, the two basic class formats in this study, were
foundational to this study. Various areas of online learning have recently been investigated and
written about in this growing part of the educational system. In addition, literature addressing
the application of this research to online class design was reviewed. Finally, comparisons of
online and face-to-face learning outcomes were examined.

The third theme, an important aspect of all learning, was learning readiness, and our

ability to identify this readiness for an individual. This study used the readiness for education at



23

a distance indicator (READI) to collect data about learning styles, computer information systems
competency, on-screen reading ability, and keyboarding proficiency. A review of the place of
learning styles theory and multiple intelligences theory in this identification process is
particularly germane, as these were the underlying theories of the research instrument used in
this study. In addition, a review of literature relating the characteristics of computer information
systems competency, on-screen reading ability, and keyboarding proficiency to learning
readiness, especially in an online environment, was included.

The fourth and final theme was an appropriate research strategy that may be applied to
studying the differences in characteristics among technical college students who were either
successful or not successful in both face-to-face and online basic mathematics classes.

The Learning Process

“Learning is the act or process by which behavioral change, knowledge, skills, and
attitudes are acquired” (Knowles, Holton, & Swanson, 1998, p. 11). Knowles et al. referred to
learning as either acquiring and mastering what is already known, extending and clarifying the
meaning of one's experience, or intentional and organized testing of ideas applicable to problems.
In other words, it is a product, a process, or a function.

Learning theories explain how students gain knowledge. Learning theorists include
developmentalists concerned with the influence of growth on the learning process, behaviorists
interested in how experience shapes knowledge construction, and neurophysiologists focused on
biological factors in cognitive development. Environment, experience, and biology underlie
each learning theory, respectively. Learning has been described as a sensory, psychological, or
cognitive experience (Sarasin, 1998). Piaget (1977) saw it as a blend of biological,

psychological, and developmental processes. Others maintained that the way individuals learn is
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influenced by biological, environmental, and cultural factors (Witkin & Goodenough, 1981).
That is, learning is a natural process rooted in biology, experience, and individual differences
(Smilkstein, 2003).

Learning Theory

Theories of learning abound. For example, Kearsley’s (2003) theory into practice
database identified theories relevant to particular instructional settings. It summarized 50 major
theories of learning and instruction. One can find other listings, such as EmTech’s (2005) list of
some 30 theories, Funderstanding’s (2001) list of 12 different theories on how people learn, and
Dunn’s (2002) list of nine.

With so many learning theories extant, it seems reasonable to first define learning so
some type of order, classification, or categorization is discernable. Dunn (2002) observed that
learning was a relatively permanent behavioral change involving both observed activity and
internal changes in thinking, attitude, and emotions. He surmised that learning might not be an
immediate result of education, or experience, and that motivation was part of learning.

Knowles et al. (1998) determined that “learning theories fall into two major families:
behaviorist/connectionist theories and cognitive/gestalt theories™ (p. 22). At the same time, they
recognized that “not all theories belong to these two families” (Knowles et al., p. 22). As
Merriam (1993) put it, citing the proverb of an elephant described by blindfolded men, “It is
doubtful that a phenomenon as complex as adult learning will ever be explained by a single theory,
model, or set of principles” (p. 12). Focusing on locus of control for learning, Merriam and
Caffarella (1999) identified five key learning theory orientations: behaviorist, cognitivist,
humanist, social learning, and constructivist. Learning theories in these five different

orientations of learning theory are compared and contrasted in Table 1.
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Table 1
Five Orientations to Learning
Aspect Behaviorist  Cognivitist Humanist  Social Learning Constructivist
View of the  Change in Internal mental A personal Interaction with Construction of
learning behavior. process. act to fulfill and observation meaning from
process. potential. of others in a experience.
social context.
Locus of Stimuli in Internal Internal Interaction of  Internal
control/locus external cognitive effective and person, behavior, construction of
of learning.  environment. structuring. cognitive and environment. reality by
needs. individual.
Associated  Behavioral =~ Cognitive Andragogy. Socialization.  Experential
learning objective. development.  Self-directed Social roles. learning.
theories. Competency- Intelligence, learning. Mentoring. Self-directed
based learning, and learning.
education. memory as a Perspective
Skill function of age. transformation.
development Learning how to Reflective
and training. learn. practice.

Note. Adapted from Learning in adulthood: A comprehensive guide by S. B. Merriam and R. S.
Caffarella, 1999. Copyright 1999 by Jossey-Bass, San Francisco.

From examining this table, a reader can see the relationship among the various views
espoused by current learning theory. It is clear that there are no definite answers as to which
learning theory is “correct.”

Workforce Learning

This study involves technical college students pursuing an education in a workforce
learning environment. Hence, learning theory as it bears on this aspect of learning is addressed.

Constructivism and instructivism. In viewing the application of learning theory and
psychology to technical education, it is perhaps informative to view these applications from two
perspectives: constructivism and instructivism. Indeed, the contention between student-centered
and teacher-centered approaches has a long history (Emtech, 2005). Constructivism is often
related to the philosophies of Dewey and Rousseau, and inspired by Piaget and Vygotsky. On

the other hand, instructivism can be viewed as related to faculty psychology, behaviorism, and to
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the research-based programs of the last few decades known as process-product pedagogy
(Emtech).

Herschbach (1998) addressed the concepts of cognitive psychology applied to technical
instruction by presenting a constructionist view of instructional design. He concluded that, while
cognitive concepts of instructional design are still evolving, “educators concerned with technical
instruction in all of its forms need to become versed in cognitive psychology and its instructional
design implications” (p. 13). In education, whether in workforce, mathematics, or online,
practice guides theory as much as theory guides practice, and practice is guided by methodology.

Methodology. Methodology logically exists within a framework. Rojewski (2002)
suggested that a conceptual framework for workforce education consists of three prominent
philosophies: essentialism, pragmatism, and pragmatism with a reconstructivist strand. The
framework should delineate the mission and current practices of a profession to establish the
parameters of that profession (Rojewski). In addition, the framework should ascertain how we
got to where we are by accounting for historical events, relating philosophy and practice by
establishing the philosophical underpinnings of the field, and providing a format through which
actual or needed directions of the field could be understood (Rojewski). Of these, a conceptual
framework to “establish the philosophical underpinnings of the field and underscore the
relationships between philosophy and practice” (p. 2) is closest to the theory of learning
espoused within the field of workforce education.

Essentialism. Rojewski (2002) said, “Essentialism is characterized by an emphasis on
basic academics (the 3 R’s), respect for the existing power structure, and nurturing of middle-

class values” (p. 10). The essentialist holds that an ideal form is a more perfect form than a
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natural one; therefore, it is more important to teach ideas and theory than skills for a working
life. From its definition, it is clear that essentialism embraces a behaviorist approach to learning.

Pragmatism. On pragmatism, Rojewski (2002) said, “Pragmatic education seeks to
prepare students to solve problems caused by change in a logical and rational manner through
open-mindedness to alternative solutions and a willingness to experiment” (p. 10). “The desired
outcomes for pragmatic education are knowledgeable citizens who are vocationally adaptable
and self-sufficient, participate in a democratic society, and view learning and reacting to change
as lifelong processes” (p. 10). “Dewey’s work is recognized as a significant part of the
philosophy known as pragmatism” (Rojewski, p. 10).

John Dewey felt that “interaction as the defining component of the educational process
that occurs when the student transforms the inert information passed to them from another, and
constructs it into knowledge with personal application and value” (Anderson & Elloumi, 2004, p.
44). Dewey was a defender of project learning and problem solving (Brannan, 2006). Problem-
solving learning theory, closely associated with the construction of knowledge, is important in
the contemporary technology education curriculum (Cardon, 2000). This theory includes three
aspects: cognition, guided practice, and automated behavior (Cardon). Through interaction with
problems in technology education curricula, students achieve learning and satisfaction (Cardon,
p. 3).

Cardon (2000) supported the idea that hands-on learning theory plays an important role in
technology education curriculum and that technology education demands students interact with
their learning environment. Hands-on activities are particularly valuable in technology education

as interactive tools that bridge the gap between intellectual theory and physical practicality.
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Since hands-on activities help learners incorporate new information, they may be described as
constructivist techniques.

Gokhale (1996) defined hands-on learning as students learning by doing or experiencing
things in the world. Learning is a combination of mental and physical activity. “Dewey (1900)
believed that, through hands-on activities, students could combine intellectual stimulation with
activities that expanded learning” (Cardon, 2000, p. 4). Hein (1991) explained that this
combination of the mental and physical was a manifestation of constructivist learning theory.

Pragmatism with a reconstructivist strand. Rojewski (2002) said the reconstructionist
strand of pragmatism “emphasizes the role of career and technical education in contributing
solutions to problems such as discrimination in hiring, the glass ceiling experienced by women
and members of minority groups, poor working conditions, or the lack of viable job advancement
opportunities” (p. 10). It is “explicit in that one of the purposes of vocational education should
be to transform places of work into more democratic learning organizations rather than
perpetuating existing workplace practices” (p. 10).

The societal issue resolution components, explained as part of the reconstructivist strand
of pragmatism, also place the constructivist learner theory in that third philosophical aspect of
career and technical education in his model. Since, as Rojewski said, “In the last several
decades, pragmatism has been identified as the predominant philosophy of career and technical
education” (p. 11), constructivist learning theory is the dominant theory in workforce education.

Thus, the primary theory for learning in workforce education can be said to be constructivism.
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Mathematics Learning

Assessing how adult technical college students learn mathematics includes consideration
of theories and practices of learning and teaching in that area. As with workforce learning, the
cognitive area of constructivism is reviewed first in learning and in teaching mathematics.

Constructivism in mathematics learning. Matthews (1998), in his compendium of the
constructivist thoughts of Bickhard, Glaserfield, Grandy, Kragh, Nola, Phillips, Slezak, and
Suchting on mathematics said, “Constructivism is a major influence in science and mathematics
education” (p. 1). However, Matthews (2000) later explained, “there have been some critics of
constructivism (Suchting 1992, Phillips 1995, Osborne 1996, Matthews 1998), and some urging
caution in its adoption (Millar 1989, Solomon 1993)” (p. 1). Nevertheless, “few would dispute
Peter Fensham’s claim that ‘The most conspicuous psychological influence on curriculum
thinking in science since 1980 has been the constructivist view of learning’ (Fensham 1992, p.
801)" (Matthew, 2000, p. 1).

Most of the studies in mathematics education support an information-processing view of
how learning takes place in traditional mathematic classrooms (Anderson, Reder, & Simon,
2000). Information-processing, like constructivism, is a subset of cognitive psychology (Stahl,
1995). "There is almost universal consensus that only the active learner is a successful learner.
Proponents of situated learning and constructivism have proposed a number of modes of
instruction that are aimed at encouraging initiative from students and interaction among them”
(Anderson et al., p. 20).

Addressing specifically learning mathematics, Dubinsky and McDonald (2001) said,
"Mathematical knowledge consists in an individual’s tendency to deal with perceived

mathematical problem situations by constructing mental actions, processes, and objects, and
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organizing them in schemas to make sense of the situations and solve the problems" (p. 4).
Thus, for learning mathematics, the constructivist theory is the learning theory principally
espoused (Matthews, 2000).

Constructivism in mathematics teaching. Constructivist teaching in mathematics is not
well defined (Jaworski, 1994). Some argue that experiential reality must be a part of the
methodology of mathematics education. They urge employing the problem-solving and hands-
on techniques mentioned for workforce education. Stiff (2007), a past president of the National
Council of Teachers of Mathematics (NCTM), said, “A type of social constructivism that applies
specifically to mathematics education maintains that mathematics should be taught emphasizing
problem solving” (p. 1). Stiff explains, “Interaction should take place (a) between teacher and
students and (b) among students themselves; and that students should be encouraged to create
their own strategies for solving problem situations” (p. 1).

Integrating new knowledge with existing knowledge to create a deeper understanding of
the mathematics is the focus of constructivist philosophies. This places the student as an active
participant in the teaching and learning process (Stiff, 2007). Each teacher rightly brings
individual and varied techniques to help students deepen existing knowledge of mathematics by
assimilating new skills and information. Students are expected to be actively responsible for
their own learning. According to Jonassen (1998), the constructivist environment is active,
constructive, collaborative, intentional, complex, contextual, conversational, and reflective. The
constructivist methodology in mathematics education agrees with this view.

Adults learning mathematics. There is considerable research on how adults learn
mathematics. As technical college learners are typically characterized as older, or adult,

students, these studies have particular relevance to the teacher of mathematics in technical
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colleges. For example, consider the 140 dissertations relating to adults learning mathematics
cited earlier. Some of these looked at use of technology in supporting traditional methods of
teaching mathematics to adults, but the vast majority looked at the differing, or experimental,
methods of face-to-face classroom delivery. "Yet the traditional methods we use in the
classroom every day have exactly this characteristic--they are highly experimental in that we
know very little about their educational efficacy in comparison with alternative methods”
(Anderson et al, 2000, p. 20). That is to say, we have yet to discover the “one best way,” if such
exists, of teaching mathematics to adults in the classroom.

Learning Formats
Online Learning

Theories of online learning. Keegan (1996), in attempting a detailed analysis of the
theoretical approaches to distance education, classified them into three groups: theories of
independence and autonomy, theories of industrialization of teaching, and theories of interaction
and communications.

In addressing theories of independence and autonomy, Gibbons and Wentworth (2001)
said, “The nature of the online learner suggests that online instructor training be based on
andragogical theory” (p. 2). They asserted, “Andragogy describes the approach based on self-
directed learning theory” (p.1).

Jonassen (1996) espoused the practical approach in theories of industrialization of
teaching. He said learning tasks should include "those that have real-world relevance and utility,
that integrate those tasks across the curriculum, that provide appropriate levels of complexity,
and that allow students to select appropriate levels of difficulty or involvement" (Jonassen, p.

271).
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In the area of theories of interaction and communications, the American Distance
Education Consortium (ADEC) (2003) identifies group collaboration and cooperative learning as
an important characteristic of quality Web-based teaching and learning. “Constructivism favors
collaborative work groups that actually work together interactively to accomplish shared goals
rather than just talk about what each group member will do individually at a later time”
(Alesandrini, 2002).

Growth of online learning. These theories are important because the use of online classes
has rapidly expanded over the last four years (Allen & Seaman, 2004). “Over 1.6 million
students took at least one online course during Fall 2002 (Allen & Seaman, 2003, p. 1). From
2003 to 2005, the number of students taking at least one online class was projected to climb from
1.9 million students to 2.6 million students (Allen & Seaman, 2004).

For technical colleges in Georgia online classes are managed by the Georgia Virtual
Technical College (GVTC). In 2004, the GVTC served more than 32,287 online students
(Georgia Department of Technical and Adult Education (DTAE), 2005a). This increased in
2005 by 15% to 37,112 (DTAE, 2005b). Courses offered online increased by 18%. This level of
increase is particularly true in mathematics courses in the technical college. For example, in
2003 an associate degree level contemporary mathematics course for Georgia technical college
students in several fields was not available online. In 2005, almost 100 mathematics classes
were offered online (GVTC, 2005). By spring 2008, 111 mathematics classes were offered
online, including classes for all of the associate level mathematics courses (GVTC, 2008).

With so many of the mathematics courses intended to support a technology education for
the Georgia technical college students being offered online, and with numeracy such an

important aspect of technology (Steen, 2001), success in these online mathematics courses is
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critical. Since every diploma or degree offered in the TCSG includes a mathematics class
(DTAE, 2008), if a student cannot pass their mathematics class, he or she may not be able to
complete a diploma or degree.

Problems in online learning. Educational Internet use is “widespread and rapidly
growing” (Dutton et al., 2002, p. 1). Thousands of university courses have been developed for
delivery entirely via the Web. Colleges and universities urge faculty to create more and more
online versions of their courses, thus accelerating this trend” (Dutton et al., p. 1). Clearly,
diligent application of learning theory to this course development is called for. However, Som
and Ott (2004) found that while conversion of traditional courses to online classes did increase,
the “faculty at the university level still lacked the experience and skills in dealing with online
course development" (p. 1). This had been identified earlier by Lewis, Snow, Farris, and Levin,
D. in their 1999 National Center for Education Statistics report (1999a) and subsequent issue
brief (1999b) on distance education in higher education institutions.

According to Zemsky and Massey (2004), "One of the more hopeful assumptions guiding
the push for e-learning was the belief that the use of electronic technologies would force a
change in how university students are taught” (p. 52). Unfortunately, “only bureaucratic
processes have proven to be more immutable to fundamental change than the basic production
function of higher education” (Zemsky & Massey, p. 52). In fact, Zemsky and Massey found
that “most faculty today teach as they were taught - that is, they stand in the front of a classroom
providing lectures intended to supply the basic knowledge students need" (p. 52). If what we are
doing is exporting the face-to-face classroom to an asynchronous online delivery system, we

need to be certain we continue to provide the needed education for our students. Part of the
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challenge in providing that needed education can be found, perhaps, in the translation of the
curricula from one medium to another medium.

Simmons, Jones, and Silver (2004) identified these challenging aspects of converting the
characteristics of the traditional classroom to online class realities, and they provided the
following steps to make this transition: envision the course online, understand the process of
converting the content to online content, plan the transition, and develop the online content. Som
and Ott (2004) also urged a systematic planning approach by educators in designing online
classes in order to have a positive influence on course development. They believed the
educator’s “ability to deliver the same quality of education as the traditional class format could
influence future expectations regarding [the] online form of delivery” (p. 1). Simonson,
Smaldino, Albright, and Zvacek (2006) identified the expertise of the instructors making the
conversion as critical in transferring and transforming traditional class activities to an online
environment without affecting students’ concentration, motivation, thought, mastery, and
comprehension.

Zemsky and Massey (2004) painted a more pedantic picture when they reported that, for
the most part, faculty who made e-learning a part of their teaching did so by having the
electronics simplify tasks, not by fundamentally changing how the subject was taught. Nearly all
faculty use email to communicate with their students, and many post assignments on web pages
or use computerized test generators; but most do not give assignments based on publisher’s
Websites or interactive CD-ROMs that often accompany textbooks. Few use available tools,
such as PowerPoint, Blackboard, and WebCT, effectively. Even the technology-savvy often fail
to make assignments fresh or obviously fitted to the new media. Gold (2001) explained that

instructors are creatures of habit and, without training, will attempt to transfer successful
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classroom strategies to online media. Finally, Zemsky and Massey said, "For the most part,
however, what the Web provides are merely correspondence courses distributed electronically"
(p. 5). Thus, the biggest criticism online classes seem to face is that they only provide an
alternative delivery system for a product designed for the delivery system of the traditional
classroom.
Zemsky and Massey characterized what had been foreseen in online learning in the
following passage:
Learning would be customized, self-paced, and problem-based. Course instructors would
be replaced by designers and facilitators - the “sage on the stage” would become the
“guide on the side.” Students would have the ability to model outcomes, conduct
experiments based on well-documented laboratory simulations, rapidly exchange ideas
with both fellow students and teaching faculty, and, where appropriate, join global
learning communities not unlike the contract bridge communities that have made
tournament bridge on the Internet an exercise in international competition. (p. 2)
While Zemsky and Massey (2004) anticipated that "the marriage of new electronic
technologies and newly accepted theories of learning promised to yield a revolution in
pedagogy itself" (p. 1), what they found was merely a change in the media used to deliver
the same timeworn content. Carnevale (2004) also assessed that "the boom in
educational technology has not lived up to its promise" (p. 1).
Zemsky and Massey (2004) explained that, even with our high technology-based
economic environment in this country, and "despite massive investments in both hardware and
software, there has yet to emerge a viable market for e-learning products” (p. iii) with a dominant

design for learning objects and “a technological focus on what students really want” (p.59).
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They concluded, “We require ways to motivate students to learn using the technologies and to
bring human interaction into the equation in optimal ways” (p. 59).
Comparing Online and Face-to-Face Learning

Do differences exist in successful and unsuccessful online mathematics students and
successful and unsuccessful face-to-face mathematics students? Addressing the similarities and
differences of online and face-to-face classes is important to understanding the context of this
study. Zemsky and Massey (2004) found the most successful online courses are “courses that
teach a particular subject; courses that are part of a degree program most often at the graduate or
professional level; and, finally, courses that offer certification in a vocational or technical skill"
(p. 5). The fact that courses offering certification in a vocational or technical skill are among
those found most successful is encouraging for the technical colleges in Georgia, with up to
50,000 students served by online classes in these vocational and technical areas. All of these
skills require a basic mathematics component. As has been noted, in the TCSG, learning this
mathematics can be done online or face-to-face.

Differences in online and face-to-face classes. Differences in these two formats exist in
two realms, the characteristics of class participants and the media for class presentation. Gold
(2001) said that the “divergence between what works in the traditional classroom within a stable
cohort of learners communicating synchronously face-to-face is qualitatively different from
[what works in] an online asynchronous one” (p. 36).

Dutton et al. (2002) found that online students differ from lecture students in a number of
observable characteristics. “The online class had a larger number of older students, students who
were not full-time or enrolled in a regular undergraduate degree program, students with greater

work and/or childcare responsibilities, and students who had more programming experience”
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(Dutton et al., p. 10). Addressing the class participants in online and face-to-face learning,
Destefano and Grosshandler (2003) said "significant differences in learning styles were found in
information processing habits” (p.1). Online students used reflective observation and abstract
conceptualizations, while face-to-face students engaged in experimentation that is more active.
Specifically in the area of mathematics, one study found traditional mathematics classrooms as
not suited to a learning style characterized as connected knowers (Keast, 2006).

Turning to media, Joy and Garcia (2000) said that "although there are many media
comparisons in the literature, the most common approach has been to compare traditional
(teacher-mediated) learning with technology-based devices as either a substitute for or
supplement to the teacher” (p. 1). The focus on specific attributes of media has grown with
improvements in technology. In recent years, comparisons have shifted emphasis from
television and programmed instruction to personal computers and distance education (Joy &
Garcia).

In reviewing the differences between online and face-to-face class formats we should
note that “when online learning was first conceived and implemented, a majority of educators
believed that it could never be as good as face-to-face learning” (Swan, 2003, p. 1). The
experiences with computer-based instruction (CBI) and computer aided (or assisted) instruction
(CAI) may give some insight into the cause for this negative view. “CAL (computer aided /
assisted learning), CBL (computer based learning), CBI (computer based instruction), [and] CAI
(computer aided / assisted instruction) are among the many acronyms used to describe various
forms of computer mediated teaching tools” (Sangster, 1999). Sangster found that, unless a
course component offered via media facilitation was very well planned and integrated, only

diligent students willing to devote significant time and attention to their studies will benefit.
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However, when the learning environment was structured to include well-planned and integrated
media packages, increased and accelerated learning would take place across the student
population.

From the review of research for technology-based courses in general, Joy and Garcia
(2000) cautioned, "Much of the literature purports to have found no significant difference in
learning effectiveness between technology-based and conventional delivery media. This
research, though, is largely flawed" (p. 1). Joy and Garcia gave the following example:
“Maddux observed a shift toward improvement in the internal design of computer delivery in
experimental comparison studies, which he attributed to better-controlled laboratory research”
(p. 34). Joy and Garcia concluded, "The major flaw in much of the research was its limited
generalizability beyond the laboratory" (p. 2).

Assessments by Joy and Garcia (2000) of previous studies of instruction using these
computer mediated teaching tools were not encouraging. In fact, even when they did tend to
support use of computer-mediated instruction, the methodology of the studies was called into
question. Joy and Garcia reported that, in research of computer-mediated instruction, "there
were significant differences in favor of CBI in only two of fifteen studies that controlled for
instructional method" (p. 4). They further reported that many studies that showed favorable
results for computer-mediated instruction had design flaws in group sizes, time periods of
assessment, and assessment of abilities of control groups. Joy and Garcia concluded,
“Differences favoring CAI over non-CAlI delivery, for adult education programs are unrealistic”
(2000, p. 4). Joy and Garcia, also cited flawed methods used in determining that computer
mediated instruction provided statistically significant effective differences in mathematics

learning from traditional instruction.
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Specifically addressing mathematics, Joy and Garcia (2000) found that a study of CAI
effects on mathematics achievement was flawed because it failed to implement proper controls.
Therefore, the data could not be verified and the significant differences claimed may or may not
exist. For example, Funkhouser (1993) investigated problem-solving software and its influence
on student attitudes about mathematics. However, Joy and Garcia found Funkhouser’s study,
that indicated using problem-solving software improved student attitudes towards mathematics,
was flawed. While he used pre- and post-tests to measure knowledge and attitude, he used the
same assessment tool for both. Additionally, he had no control group, nor did he control for
random selection.

Joy and Garcia (2000) said that, on the one hand, without careful control for the most
likely factors explaining variance in student achievement, finding significant difference between
experimental and control groups is less likely because “there is no absolute difference affecting
only the treatment group” (p. 6). On the other hand, “if a significant difference is found in
poorly designed research, it may be the result of one or more uncontrolled variables, such as a
specific method of instruction that was presented to the experimental group only” (Joy & Garcia,
p. 6).

Similarity in online and face-to-face classes. Nevertheless, numerous studies have
concluded that online classes have equivalent outcomes to traditional classroom based face-to-
face classes (Swan, 2003). These studies found no significant difference between the two
treatments. However, we must ask if we are not seeing what Clark (1983) found earlier with
CBI research: “no significant difference results simply suggest that the changes in outcome
scores (e.g., learning) did not result from any systematic differences in the treatments compared”

(p. 447).
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Many researchers have found that not to be the case. Kassop (2003), on the question of
academic quality and rigor, achievement of learning objectives, and depth and breadth of student
learning being equivalent when comparing online and face-to-face, said “Not only is the answer
to these questions a resounding ‘yes,’ but there are many ways that online courses may actually
surpass traditional face-to-face classes in quality and rigor" (p. 1). According to Dutton et al.
(2002), studies “of online and traditional lecture formats indicate that, on average, students
perform at least as well in classes with an online component. Moreover, there is evidence that
student ratings of various aspects of courses are also similar for online and lecture modes” (p. 2).

Flood, Lockhart, and Thomas (2003) found no significant difference in outcomes in
studies in England. Johnson, Aragon, Shaik, and Plama-Rivas (2000) found no significant
differences in outcome between the two groups they studied at a Midwestern university.
However, they said, “It is interesting to note that, while there was a significant difference
between the online and face-to-face students in terms of cognitive control functions, it seemed to
have little impact on course performance” (Johnson et al., p. 13).

Swan (2003) reported on numerous studies comparing online and face-to-face classes that
found similar results from a learning outcome perspective:

Maki, Maki, Patterson and Whittaker (2000), in a two-year quasi-experimental study of

undergraduate students, found more learning as measured by content questions and better

performance on examinations among students in the online sections of an introductory
psychology course. Fallah and Ubell (2000) compared midterm exam scores between
online and traditional students at Stevens Institute of Technology, and found little or no
difference in student outcomes. Freeman and Capper (1999) found no differences in

learning outcomes between business students participating in role simulations either face-
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to-face or asynchronously over distance. Similarly, Ben Arbaugh (2000) compared the

course grades of classroom-based and Internet-based MBA students and found no

significant differences between them. In a study of community health nursing students,

Blackley and Curran-Smith (1998) not only found that distant students were able to meet

their course objectives as well as resident students, but that the distant students performed

equivalently in the field. Similarly, Nesler and Lettus (1995) report higher ratings on
clinical competence among nurses graduating from an online program than nurses who

were traditionally prepared. (pp. 1-2)

From a faculty viewpoint, Swan (2003) explained, “Several researchers have used faculty
perceptions of student learning as a measure of learning effectiveness in online courses” (Swan,
p. 2). “Dobrin (1999) ... found that 85% of the faculty teaching online courses felt that student
learning outcomes were comparable to or better than those found in face-to-face classrooms.
Hoffman (1999) reported similar findings, as did Hiltz (1997)” (Swan, p. 2).

From a student viewpoint, Swan (2003) said, “Researchers have surveyed students and
used their perceptions of their own learning as an effectiveness measure” (p. 2). Of 1,400
students enrolled in SUNY Learning Network's online classes, forty-one percent believed that
they learned as much as they learned in traditional classes, and forty-seven percent thought they
learned more (Swan, Shea, Fredericksen, Pickett, Pelz, & Maher 2000). “Many researchers
(Fulford, 1993; Picciano, 1998; and Dziuban, 2001) have reported similar findings” (Swan, p. 2).

Swan (2003) further refers to a “No Significant Difference” website maintained by
Thomas L. Russell that presented the results of hundreds of “research reports, summaries, and
papers reporting no significant differences between the learning outcomes of students learning

over distance and students learning in traditional classrooms” (p. 2). In addition, Swan reported
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on a review of distance education studies involving students in the military, in which no
significant learning differences between resident and distant groups in any of the research were
found. Swan also reported on nineteen empirical studies comparing the learning effectiveness of
asynchronous online courses with that of equivalent face-to-face courses. “Using objective
measures of content learning as well as survey responses by faculty and students, the studies
provide overwhelming evidence that ALN tends to be as effective [as] or more effective than
traditional course delivery” (Swan, p. 2).

What is the consensus? Are these results unanimous for all studies? The answer is “no.”
Swan (2003) identified a study that “compared traditional, correspondence, and online learners
and found that achievement test scores were highest for correspondence students and lowest for
students taking courses online” (p. 2). In addition, Swan cited “significantly worse performance
on examinations for virtual graduate microeconomics classes,” but said, “These sorts of findings,
however, are very much in the minority” (p. 2).

We are also reminded that, in comparing media, improvement in learning may come from
the instructional design, not the medium that delivers the instruction (Clark, 1994). Clark said,
“When people research media effects, they find either no effect (because they are comparing
different media but the same method); or an effect, but only because they are comparing different
media and different methods” (p. 1). In fact, there has been a debate in the instructional design
literature about whether there are any unique attributes of any media that can promote improved
learning, with Clark (1983, 1994) suggesting “no,” and Kozma (1991, 1994a, 1994b) suggesting
“yes.” Kozma’s main argument has been that media and methods are inextricably

interconnected. However, regardless of the methodological problems, Swan (2003) said, “Itis
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clear that when compared using gross measures of learning effectiveness, students learn as much
if not more from online courses as they do in traditional higher education courses” (p. 2).

In short, "as with any instructional mode, the quality of online courses varies, but the
potential - often met and still expanding - is on a par and in some respects even better than with
the traditional face-to-face mode” (Joy & Garcia, 2000, p. 5). Joy and Garcia said, “The
important point, however, is that online education can be done well, and the demand for it is such
that we all have to work to make it better. It is here to stay for all of the right reasons.” (p. 5).

As cited above, studies have found online classes to be equivalent to face-to-face classes
in outcome measures of grade and general student performance. The usual conclusion has been
that there are no significant differences in outcomes for online and face-to-face classes,
regardless of the classes compared. Specific comparisons of online and face-to-face classes in
mathematics have come to the same conclusion (Mascuilli, 2000). Thus, it would appear that
since online courses, including mathematics courses, are here to stay, we should determine how
to do them well.

Application of Research in Online and Face-to-face

To design and deliver an online class well, it seems desirable that we know the
characteristics of online learners so we can design to these characteristics. If there are
differences in the characteristics of the students in online and face-to-face classes, are there
differences in the way students in the classes learn? Swan (2003) said, “The epistemological
problem with the ‘no significant difference’ concept, then, is that it glosses over real differences
in the asynchronous online medium that might be uniquely supportive of particular ways of
knowing and learning” (p. 3). Swan said, “The biggest obstacle to innovation in online learning

is thinking things can or should be done in traditional ways. Trying to make online education ‘as
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good’ as traditional education often encourages us to make it the same as traditional education”
(p. 3). The effort to obtain equivalency by equivalent methods may ignore the “potential to
support significant paradigm changes in teaching and learning” (Swan, p. 2).

According to Joy and Garcia (2000), use of technology delivery systems does not
necessarily result in better learning by students. Regardless of the medium chosen, they
suggested adhering to time-tested instructional design strategies. Since learning effectiveness is
a function of effective pedagogical practices, “the question for ALN practitioners ought to be:
What combination of instructional strategies and delivery media will best produce the desired
learning outcome for the intended audience?” (p. 1).

We should view the technology that permits online courses as a tool and not the purveyor
of online education. Choosing relevant strategies, techniques, and new possibilities plus
adjusting traditional skills, are important factors for the success of distance instruction in any
class, including mathematics (Som & Ott, 2004). Important aspects of these relevancies are,
indeed, the students who chose to take online classes and the students who chose to take face-to-
face classes.

As stated above, accepted best practices for on-line education should be used in class
design. This implies that the quality of mathematics classes or the ability of mathematics classes
to deliver the desired results is directly related to the design of the class. Assuming best
practices are used in class design, the determining factor for success in the online class is the
student. If the design of the class fits the characteristics of the learner, then the class would seem
to be designed properly. Perhaps of most importance for the designer and provider of both
online and face-to-face classes is how the characteristics of successful and unsuccessful students

in each medium differ.
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Learning Readiness

Readiness for learning is important to the individual student and the educational
organization alike. The readiness for education at a distance indicator (READI) was used in this
study to collect data about learning styles, computer information systems competency, on-screen
reading ability, and keyboarding proficiency of individual students taking a basic mathematics
course in technical college. Results from two studies indicated that READI is a reliable indicator
of a learner’s level of readiness for studying online. Atanda Research conducted a study in 2007
concerning the relationship of READI scores and measures of academic success and goodness of
fit of distance education as a measure of construct validity (Atanda, 2007). The study was
replicated in 2008 as a part of a learner’s dissertation research that involved 2,622 students who
had taken READI representing over 300 schools (Decade Consulting, 2009a). Also in 2008,
Applied Measurement Associates of Tuscaloosa, Alabama conducted reliability coefficient
calculations for the questions in READI. The Atanda studies showed that READI is an indicator
of the goodness of fit for distance learning as is evidenced by multiple correlations that are
statistically significant at the .01 level. Applied Measurement found high reliability for three of
the areas measured (Decade Consulting, 2008).
The Student

Even if instructors follow best practices in designing their classes, there is still the
element of the student himself or herself. “The learner brings a set of skills, experiences, and
expectations to the learning environment” (Hughes, 2004, p. 369). In viewing their
demographics we find that distance education students are older, more likely to be married, more
likely to be female in undergraduate courses, more likely to work full-time, more likely to be

part-time students, and more likely to have higher average incomes than their face-to-face
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counterparts (Ashby, 2002). Most distance education students are enrolled in public institutions
whose most common delivery method for distance education is the Internet (Ashby). Most
students are in classes related to business, humanities, and education (Ashby).

Identifying Readiness

Readiness to succeed in an online class is a combination of many factors. Several
specific factors that were most important from the viewpoint of the READI instrument, used to
assess a student’s readiness for an online class, were identified above. There are other tools,
similar to READI, used for the same reason. SORT [Student Online Readiness Tool] is used by
the University System of Georgia, under governance by the Board of Regents, in conjunction
with its eCore online classes (Board of Regents of the University System of Georgia, 2003).
However, GVTC and the TCSG have sanctioned READI by its adoption and use.

Indeed, because the technical colleges in Georgia are offering more and more classes
each year over the Internet through the Georgia Virtual Technical College that serves more and
more students each quarter (GVTC, 2009b) the READI tool may be considered a necessity. The
online asynchronous learning format for course delivery does make attending classes for the
student more convenient than attending face-to-face classes. Of course, Georgia technical
colleges continue to deliver equivalent face-to-face classes on the same subjects. Students now
make their own choices as to which delivery system they want to use to gain the mathematics
knowledge and skills they need for their technology curriculum. However, can they be assured
that they will learn mathematics just as well in face-to-face as in online classes? The READI is
one tool provided to help them decide. The following theories are the basis for elements of the

READI evaluation.
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Learning Styles. In the area of learning styles, Witkin and Goodenough (1981)
suggested, “People have preferred ways of integrating the diverse sources of information
available to them” (p. 7). This emphasizes the fact that individuals perceive and process
information in very different ways (Wishart, 2004). Sarasin (1998) called these styles of
learning "the preference or predisposition of an individual to perceive and process information in
a particular way or combination of ways" (p. 3). Felder (2005) said learning styles were
“characteristic cognitive, affective, and psychological behaviors that serve as relatively stable
indicators of how learners perceive, interact with, and respond to the learning environment™ (p.
58).

The three different applications for which educators use learning styles focus on the
individual, curriculum development, and diagnostic-prescriptive (Reed, 2000). Various theories
address learning styles; however, “Regardless of a theory's particular focus, [there are] . . .
remarkable similarities between dominant theories” (Reed, p. 40).

Learning styles theory states that people approach learning and studying differently
(Gilbert & Han, 1999). “Learning styles theory is based on research demonstrating that, as the
result of heredity, upbringing, and current environmental demands, different individuals have a
tendency to both perceive and process information differently” (Riedl, 2002, p. 10).

Multiple Intelligences. The second theory, the theory of multiple intelligences, was first
developed by Dr. Gardner in 1983 (Armstrong, 2000). Central to Gardner’s theory is that
intelligence may manifest itself in multiple areas. Gardner (1983) initially identified seven areas
of intelligence: linguistic, logical-mathematical, spatial, bodily-kinesthetic, musical,

interpersonal and intrapersonal. Later, he added a possible eighth intelligence, naturalistic
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intelligence (Gardner, 1999). In addition, he recognized the possibility of even more
intelligences (Gardner, 2003).

As identified above, computer information systems competency, on-screen reading
ability, and keyboarding proficiency of individual students are measured by READI. The
existence of multiple intelligences suggests that measures of different characteristics of people
can lead to insights into reasons for their particular levels of performance (Hearne & Stone,
1995; Green, Hill, Friday, & Friday, 2005). A detailed explanation of each of the seven
intelligences originally identified by Gardner is contained in Appendix A.

Correspondence between Multiple Intelligences and Learning Style. Memletics, a
learning company, provides a self-administered individual assessment of seven learning styles
(Advanogy.com, 2007a). Sajac (2009) identifies these seven learning styles as corresponding to
the seven independent means of information processing or intelligence types initially posited by
Howard Gardner in his theory of multiple intelligences. Decade Consulting (2007¢), as part of
their Readiness for Education at a Distance Indicator assessment for individuals, identifies an
individual’s preferred learning styles using an adaptation of the learning styles instrument used
by Memletics. While viewing the correspondence between multiple intelligences and learning
styles, it should be noted that, as Lane (2000) cautioned, “It is tempting to equate learning styles
and intelligences because there are similarities, but until we have a much better understanding of
both, it is best to avoid mixing the models” (p. 3). Gardner (2006) asserted that the intelligences
identified by his theory are not specifically styles of learning. Nevertheless, others have
identified a natural correspondence behind these intelligences and learning styles For example,
according to Green (2001), Sternberg (1994) and Jensen (1998) viewed Gardner’s multiple

intelligences theory identify his theory as “subcomponents of intelligence, as an explanation for
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individual learning styles/talents or practical intelligence, or as not even a theory at all” p. 23-24.
Chapman (2007) provided a list of capabilities and perceptions that correspond with the

intelligence types and learning styles. Table 2 shows these correspondences.

Table 2

Correspondence Between Learning Style, Intelligence Type, and Capability and Perception
Learning style Intelligence type Capability and perception

Verbal Linguistic words and language

Logical Logical-Mathematical logic and numbers

Aural Musical music, sound, rhythm

Physical Bodily-Kinesthetic body movement control

Visual Spatial-Visual images and space

Social Interpersonal other people's feelings

Solitary Intrapersonal self-awareness

Note. Adapted from "Howard Gardner's Multiple Intelligences," by A. Chapman, 2007,
http://www.businessballs.com/howardgardnermultipleintelligences.htm

Causal-Comparative Research

We are concerned about delivering mathematics classes that fit the method by which
adult technical college students learn the mathematics required by their programs. It is clearly
important for us to learn more about those students who are successful at learning mathematics,
to the degree that they earn a passing grade, and those that are not in both online and face-to-face
classes.

Comparing these groups to learn the degree of differences among them in preferred
learning styles, computer information systems competency, on-screen reading ability, and
keyboarding proficiency will aid in class design. Quantitative research, aimed at ascertaining if
differences exist, is a valuable step in this direction The characteristics of causal-comparative
design allow this comparison, recognizing that total control cannot be exercised over all the
factors involved in this study.

In performing quantitative research, it is important to ascertain what form that

investigation will take. Correlational and causal relationships are two types of relationships
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investigated in research (Bordens & Abbott, 1988). “A correlational relationship is one in which
the values of variables are linked in some way” (Bordens & Abbott, p. 58). The values are said
to covary (Bordens & Abbott). One may or may not cause the other. “The mere fact of a strong
correlation does not prove anything about the nature of cause and effect” (Hurlburt, 2003, p.
409). In establishing causation, “demonstrating that two variables are correlated is important
because a correlation must exist if a causal link exists between them” (Bordens & Abbott, p. 59).
For Fraenkel and Wallen (2006), another similarity was that, should relationships be identified,
experimental research is often used to study these relationships later.

Bordens and Abbott (1988) defined a causal relationship as “one in which changes in one
variable cause changes in another. When you show that changes in the value of your dependent
variable are caused by changes in your independent variable, you have established a causal
relationship” (p. 58). Hurlburt (2003) cautioned, “It is frequently tempting to conclude that if a
correlation coefficient is large, then one of the variables causes the other” (p. 409).

Perhaps the best way to establish causation would be through experimental research.
Experimental research is an attempt by a researcher to maintain control over all factors that may
affect the result of an experiment. One method to do this is to “conduct a rigorously controlled
experiment in which all the variables except the one of concern are held fixed” (Freund, 1992, p.
557), thus eliminating causation by extraneous factors. Another method is through
randomization wherein “we design or plan the experiments in such a way that the variations
caused by extraneous factors can all be combined under the general heading of ‘chance’”
(Freund, p. 557). This is described as a completely randomized design. In particular,
randomized design is research in which at least one independent variable is manipulated, other

relevant variables are controlled, and the effect on one of more dependent variables is observed
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(Fraenkel & Wallen, 2006). In practice, researchers “often try to control some of the factors and
randomize the others, thus planning experiments that are somewhere between the two, [as in
analysis of variance]” (Freund, p. 558).

Since strictly experimental research is not possible in this study because control is not
exercised over the treatment variables, strict causation of significant differences, if any, cannot
be established. When the experimenter does not have control over the treatment variable, studies
that Hurlburt (2003) called quasi-experiments, in Situ studies, or passive-observational studies
must be used. One such is the causal-comparative design, which is the design that has been
chosen for this study. Both causal-comparative and correlational studies search for relationships
among variables (Fraenkel & Wallen, 2006).

There is an important distinction between true experiments and other studies in which the
experimenter does not have total control over the treatment variable (Hurlburt, 2003). The
experimenter controls the treatment variable in a true experiment and assigns a level of that
variable to each subject randomly. “This randomness guarantees that the treatment variable will
be assigned to each subject entirely independent of any naturally occurring characteristics of that
subject, which is why the treatment variable is called the ‘independent’ variable” (Hurlburt, p.
241).

As it relates to research design, Hurlburt drew a distinction between true experiments and
other studies because “the ability to randomly manipulate the independent variable provides the
strongest possible evidence for inferring that the different levels of the independent variable
actually cause different values of the dependent variable” (p. 241). However, Hurlburt went on

to say, “Even though the inferences about causality that can be drawn from the two kinds of
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experiments are quite different, the statistical analyses of true experiments and the other studies
are identical” (p. 241).

Causal-comparative and experimental research are similar in several ways. Both seek to
determine relationships among variables in the data (Johnson, 2000). In addition, both types of
research usually have at least one categorical variable and both compare group performances to
determine relationships (Frankel & Wallen, 2006). Both investigate dependent and independent
variables; however, unlike experimental research in which the independent variable is controlled
by the experimenter, there is no control of the independent variable in causal-comparative
research. That is, the researcher does not attempt to influence individuals being studied in a
causal-comparative design (Frankel & Wallen, Johnson). Another difference is that researchers
sometimes assign subjects to treatment groups in experimental research, whereas in causal-
comparative research, the groups are already formed (Frankel & Wallen).

Frankel and Wallen (2006) noted that causal-comparative research is sometimes confused
with correlational research. One similarity in both types of research is that they do not include
manipulative control of variables by the researcher. While both attempt to identify variables for
possible further study through empirical research, correlational studies investigate two or more
quantitative variables. Causal-comparative studies, in comparison, focus on at least one
categorical variable. Another difference is that correlational research requires a score on each
variable for each subject, while causal-comparative research compares two or more groups of
individuals (Frankel & Wallen, 2006; Johnson, 2000).

“Causal-comparative educational research attempts to identify a causative relationship
between an independent variable and a dependent variable. However, this relationship is more

suggestive than proven, as the researcher does not have complete control over the independent
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variable” (Wasson, 2003, p.1). For example, while the group membership variable is
manipulated in experimental research to create differences, group differences already exist in
causal-comparative research (Fraenkel & Wallen, 2006). “If the researcher had control over the
independent variable, then the research would be classified as true experimental research”
(Wasson, p. 1). The purpose of causal-comparative research is to find relationships when total
control is not exercised over all factors.

Wallen and Fraenkel (2000) identified three types of causal-comparative research. Their
type 1 was the exploration of effects on the dependent variable caused by membership in a given
group. Type 2 was the exploration of causes by the independent variable of group membership.
Their type 3 was the exploration of the consequences of an intervention. Fraenkel and Wallen
(2006) suggested that in investigating a problem using causal-comparative research, the first step
is to identify and define the particular phenomenon of interest. One form of the statement or title
of a causal-comparative research could be “The effect of [independent variable] on [dependent
variable] for [subjects], with the understanding that the independent variable is not under
experimental control” (Wasson, 2003, p. 1). This is followed by evaluating possible causes for
the phenomenon or consequences of the phenomenon under investigation. Fraenkel and Wallen
also advised that, in sample selection for the study, it is important to define carefully the
characteristics to be studied before selecting groups that differ in this characteristic.

Summary

This chapter reviewed the foundational theories of learning and learning as it applies to
workforce education, mathematics, and the online learning environment. It also reviewed the
research concerning online and face-to-face learning formats and reviewed the application of that

research to online class design. It next addressed the aspect of readiness for online education and



the aspects of that readiness. Finally, it addressed the causal-comparative methodology for

research that is used in this study.
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CHAPTER 3
METHOD
Introduction

This chapter identifies the method used in conducting this research to determine
differences in the characteristics of technical college students in online and face-to-face basic
mathematics classes in an effort to find indicators for success or lack of success in the class. It
presents the purpose of the research, the design of the study, sample selection, data collection
instruments, data collection procedures, and data analysis. The section describing the study
design includes a discussion of validity and reliability issues.

Research Purpose

The purpose of this study was to examine the differences in preferred learning styles,
computer information systems competency, on-screen reading ability, and keyboarding
proficiency of technical college mathematics students in online and face-to-face versions of a basic
mathematics course (MAT 1012 Foundations of Mathematics). These students comprised face-to-
face class students who were successful, face-to-face class students who were unsuccessful, online
class students who were successful, and online class students who were unsuccessful in the selected
course.

In the context of this study, an online class was one where all instruction and assigned work
was managed using the Internet. A face-to-face class was one in which students reported to a
physical classroom for traditional instruction that could include Web-enhanced or hybrid Internet

components. Each student was categorized as either succeeding in his or her class or not. A grade of
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C or better in a class at a technical college would be a 70% average grade or higher (TCSG, 2008a).
This grade is required for the TCSG to consider this class transferable within its system (TCSG).
Students were considered successful when they achieved a grade of C (70%) or better. The
inventory instrument called Readiness for Education at a Distance Indicator (READI) was used to
obtain a numerical assessment of the preferred learning styles, computer information systems
competency, on-screen reading ability, and keyboarding proficiency of each student in the study
(Decade Consulting, 2009c¢).

The four questions guiding this research were based on four areas evaluated by the Readiness
for Education at a Distance Indicator (READI) survey instrument.

1. Are there statistically significant differences in the preferred learning styles of successful
and unsuccessful face-to-face and online students in a basic mathematics course?

2. Is there a statistically significant difference in the computer information system
competency of successful and unsuccessful face-to-face and online students in a basic mathematics
course?

3. Is there a statistically significant difference in the on-screen reading ability of successful
and unsuccessful face-to-face and online students in a basic mathematics course?

4. Is there a statistically significant difference in the keyboarding proficiency of successful
and unsuccessful face-to-face and online students in a basic mathematics course?

Design

A causal-comparative design was used for this study. Causal-comparative research
attempts to determine the cause-and-effect relationships that already exist between groups of
people. It is non-experimental in nature, and requires comparing previously established

conditions among the groups being studied (Fraenkel & Wallen, 2006; Johnson, 2000). The
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groups in this study, based on two class formats, had two levels of student success for each.
Identification of the class format of group members occurred at the beginning of the class, while
measures of success were determined at the completion of each class when the students’ grades
were assigned. This study focused on whether preferred learning styles, computer information
systems competency, on-screen reading ability, and keyboarding proficiency differed
significantly between face-to-face and online students, both successful and unsuccessful. Since
students self-selected the course they would take, control was not exercised over the selection of
the initial group members, nor was control exercised over whether or not a student passed the
class.

Quantitative investigation generally involves the application of statistical methods to
ascertain relationship among variables, dependent and independent (Freund, 1992). Various
procedures are used in statistics to compare data collected in research depending on the nature of
the study. As this study compared the two groups, each with two levels, for the characteristics
identified, a two-way analysis of variance (ANOVA) was identified as the best method to
accomplish the objectives of the study (Hurlburt, 2003). A dependent variable is defined as “the
measured outcome of interest” (Hurlburt, p. 579). The measured characteristics of preferred
learning styles, computer information systems competency, on-screen reading ability, and
keyboarding proficiency for each student comprised the dependent variables in this study. An
independent or treatment variable is one whose value defines group membership (Hurlburt). The
groups, defined by student class selection and success or lack of success in the course, comprised
the independent variables. Because changes in the independent variables have already occurred
and researchers must study them after the fact to determine their effects on the dependent

variables, causal-comparative research is also referred to as ex post facto research. As this study
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did not influence which students selected which method of learning mathematics, the treatment
condition was only identified — not randomly assigned.

Weaknesses of causal-comparative research include lack of randomization and the
inability to say definitively whether a particular factor was the cause or the result of observed
behaviors (Frankel & Wallen, 2006). The evidence provided by causal-comparative research
designs is weaker than that provided by experimental research designs; hence, determining
causal patterns with any degree of certainty is difficult. Inability to manipulate an independent
variable, as well as threats to internal validity, is also a disadvantage to causal-comparative
research. Results of causal-comparative research must be interpreted with caution because, even
though a relationship may be identified, the nature of causal patterns cannot be fully established.

This study used quantitative methods for data collection and analysis. Both validity and
reliability of this study depended on the appropriateness of these methods and their proper
application. Research credibility is commonly indicated by its internal validity, external validity,
and the reliability of its findings.

Internal Validity

Internal validity is the degree to which observed differences in the dependent variable are
directly related to the independent variable, not to some other uncontrollable variable (Fraenkel
& Wallen, 2006). Fraenkel and Wallen characterized the lack of randomness and inability to
manipulate an independent variable in causal-comparative studies as threats to internal validity.
A threat to internal validity resulting from a lack of randomness is subject selection bias. The
fact that students in this study self-selected the online or the face-to-face class raised the threat to
internal validity. It is possible that the personal characteristics of the students themselves

accounted for some observed relationships (Fraenkel & Wallen).
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Additional threats to internal validity were location, instrumentation, and loss of subjects
(Fraenkel & Wallen, 2006). Studies involving exploration of the consequences of an
intervention are open to implementation, history, maturation, attitude of subjects, regression, and
testing threats (Fraenkel & Wallen). A final internal validity threat was that of researcher bias.
A cause of this is influence by the researcher on the subjects of the research. A common method
for controlling this is preventing contact between the researcher and the subjects (Fraenkel &
Wallen).

Location bias was minimized by use of multiple campuses with differing local
populations from which to draw their students. The use of READI, an accepted evaluation
instrument, lessened instrumentation bias. In addition, all mathematics classes used in this study
followed a common competency standard and grading scheme. The loss of subjects threat was
minimized by incorporating these losses in the design. Subjects who were lost were de facto not
successful in the mathematics course they were taking. Intervention bias was negligible in that
the only intervention was the students’ completion of the READI instrument, which all students
taking this courses were required by the course syllabus to complete. Finally, researcher bias
was reduced by having the only area of direct researcher intervention, the classroom, balanced by
using multiple classes with different instructors and a common standard and grading scheme for
all classes.

External Validity

External validity refers to whether or not findings can be generalized to other situations
and populations beyond the subjects of the study (Dimitrov & Runril, 2003; Gloeckner, Gliner,
Tochterman, & Morgan, 2001; Merriam, 1995, 1998). Dimitrov and Runril stated, “External

validity is the degree to which the treatment effect can be generalized across populations,
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settings, treatment variables, and measurement instruments” (p. 1). External validity can be
claimed if the sample used in the study, or the population from which the sample is drawn, has a
degree of uniqueness in their makeup vis-a-vis other populations to which the results may be
applied. Dimitrov and Runril explained that threats to external validity include the interaction
effects of selection biases and treatment, the reactive interaction effect of pretesting, the reactive
effect of experimental procedures, and multiple-treatment interference.

Interaction effects of selection biases relate to the effects selection of subjects has on
generalizability (Sunal et al., 2003). The self-selection characteristics of the two class types and
the makeup of the student population made interaction effects a threat that must be recognized
and considered in this study. The interaction effects threat also relates to the possibility that a
pretest may affect outcomes. Since a pre-test was not used in this study, this threat was
negligible. Next, the threat of interaction effects of experimental arrangements relates to the
study conditions. Natural settings, such as the normal class environment used in this research,
helped minimize this threat. Multiple-treatment interference relates to several variables
interacting at the same time. Indeed, this is a significant threat to the conclusions that may be
drawn from the results and must be considered when examining the conclusions.

Reliability

The degree to which the results of the instruments used in a study are consistent from
administration to administration is the reliability of the study (Frankel & Wallen, 2006). As
Aldridge (2003) put it

Reliability is an accepted criterion for establishing research credibility in many scientific

fields, and rests upon the assumption that repeated and objective measurement can

ultimately determine whether a phenomenon is stable. Although this assumption rests on
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a shaky foundation since, as any dart player can attest, consistently achieving the same
result is not necessarily the same as achieving the correct result. In certain types of
studies, replicable results are not even a viable option. .... It is possible however, to strive
for accuracy by collecting and analyzing data in such a manner that it more closely
reflects the actual and unique circumstances of the study. (p. 79)

The instruments used in this study were the READI to measure student characteristics
and standard multiple choice tests to measure student success. The reliability of the READI was
attested by the provider of the measure, Decade Consulting, and substantiated by research on the
measurement instrument discussed earlier in Chapter 2 (Decade Consulting, 2009a). Student
success was measured by using the same objective tests and grade calculations in each class.

Sample Selection

Fraenkel and Wallen (2006) defined a target population as a “group to which the
researcher would like the results of a study to be generalizable” (p. 92). The target population is
rarely available for study and “the population for which the researcher is able to generalize ... is
the accessible population” (p. 93). The target population for this study was the approximately
150,000 technical college students seeking certificates, diplomas, and degrees from the Technical
College System of Georgia (TCSG) annually (DTAE, 2005). The accessible population for this
study was students enrolled in a diploma or degree program requiring a mathematics course,
online or face-to-face, at a nationally accredited technical college of the TCSG, located in
northern Georgia.

A combination of criterion and opportunistic sampling was used in this study. “In
criterion sampling, as its name suggests, the sample is selected based on pre-established criteria”

(Aldridge, 2003, p. 71). Participants in this study were technical college students who enrolled
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in face-to-face and online mathematics courses. For logistical reasons, they were limited to full
or part-time students at Lanier Technical College.

The pool of subjects for the study was technical college students enrolled at any of the five
campuses of Lanier Technical College: the Oakwood campus Oakwood, Georgia; the Forsyth
Campus near Cumming, Georgia; the Winder campus in Winder, Georgia; the Jackson Campus in
Commerce, Georgia; and the Dawson Campus near Dawsonville, Georgia. Lanier Technical College
serves as the leading workforce development resource for the Georgia counties of Banks, Barrow,
Dawson, Forsyth, Hall, Jackson, Lumpkin, and north Fulton. The served areas range from rural to
urban. The college provides career-technical education programs leading to associate of applied
science degrees, diplomas, and technical certificates of credit; customized business and industry
training and economic development services; continuing education for technical and professional
development; and adult literacy and education services to these counties (Lanier Technical College,
2008). The student body exceeds 3000 students per quarter. Demographics of the college and
student body are provided at Appendix C. The college has a full time instructional staff of 208
(Lanier Technical College, 2008). Each quarter, more than 600 students enroll in mathematics
classes taught by two full time mathematics instructors and six to ten adjunct instructors. About
43% of these students are enrolled in developmental mathematics classes (also called Learning
Support classes). According to the Lanier Technical College BANNER student information
system, of the remaining credit classes, about 78% are diploma level and 22% degree level.

The sample for this study consisted of all Lanier Technical College students enrolled
during the fall quarter of 2008 and winter quarter of 2009 in the general college mathematics
course MAT 1012, Foundations of Mathematics. The MAT 1012 course is required by 26 of the

39 programs of study at Lanier Technical College, which lead to diplomas or degrees. This 10-
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week course emphasizes the application of basic mathematical skills in the solution of
occupational and technical problems. Topics included in the course are fractions, decimals,
percents, ratios and proportions, measurement and conversion, formula manipulation, technical
applications, and basic statistics. The standards for this course are in Appendix D. This course
was selected because it satisfies the mathematics requirement for over two-thirds of all diploma
students enrolled in the college. Around 200 students typically enroll in the general college
mathematics course at this college each fall quarter. Of these, about 46% register for online
classes and 54% for face-to-face instruction.

This study used the earned or assigned grade to differentiate between successful and
unsuccessful students. Each online or face-to-face student taking MAT 1012 may earn a letter grade
of A, B, C, D or F. Students may also withdraw from the class with an assigned grade of W,
meaning no grade is assigned, or an assigned grade of WP or WF, meaning the student was either
passing the course or failing the course at the time of withdrawal. Finally, a student could be
assigned a grade of I, meaning incomplete because they did not complete the course during the
prescribed period of time (quarter) allotted. An earned grade of C or better in a class at a technical
college would be a 70% average grade or higher (TCSG, 2008a). This grade is required for the class
to be transferable within the TCSG system. For this reason, this measure is used to determine
whether a student is successful or unsuccessful in a class.

Using fall 2007 summary numbers retrieved from BANNER, 73% of the online students
were successful in the class and 78% of the face-to-face students were successful. Although
sampling took place at multiple campuses of a single institution, the results of this study may not

be generalizable to other technical colleges.
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Data Collection Instrument

There are no limits to the kinds of instruments that can be used in a causal-comparative
study (questionnaire, surveys, sampling). However, the basic causal-comparative design
involves selecting groups that differ on a particular variable of interest and then comparing them
on another variable or variables (Fraenkel & Wallen, 2006). In this study, the groups were
successful and unsuccessful students in face-to-face mathematics classes, and successful and
unsuccessful students in online mathematics classes. The BANNER system, where student
grades are recorded for all courses, was the collection instrument for identifying successful and
unsuccessful students.

In addition, each student in the MAT 1012 class in this study completed an inventory
instrument called Readiness for Education at a Distance Indicator (READI) as required by the
syllabus for that course. The particular variables of interest were the following elements as
collected and evaluated by READI: preferred learning styles, computer information systems
competency, on-screen reading ability, and keyboarding proficiency.

The BANNER student information system and the READI were the collection tools for
this research. The president of the college granted permission to use this data (see Appendix E).
Both instruments identified students by name. The BANNER student information system was
the data source for student grades and is available to all instructors at Lanier Technical College.
The Georgia Virtual Technical College provides the READI as a student self-diagnostic tool.
The READI was accessible to both online and face-to-face students through the college’s local
area network and over the Internet through the college’s Web page. An example of the access
procedures for the READI, the READI instrument, and the individual READI report is provided

in Appendix F.
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READI measures and provides an individual report to each student on his or her
preferred learning styles, computer information systems competency (labeled technical
competency in the report), on-screen reading ability (labeled on-screen reading speed and
comprehension in the report), and keyboarding proficiency (labeled typing speed and accuracy in
the report). The data collected by, and presentation formats of, these areas, in the order given
above, are explained below.

First, the seven learning styles were measured (Decade Consulting, 2009¢). Each
learning style was assigned a numerical value between a low of one to a high of 20 to indicate its
relative dominance.

Computer information systems competency, a combination of technical, computer, and
internet competency combined with technical knowledge, was the second area assessed.
Students answered various questions relating to computer information systems competence.
They received an overall numerical score for computer information systems competency ranging
from a low of zero to a high of 100. They also received a score for the sub-component of
technical knowledge. After these reports of percents and numerical scores, a written assessment
was given to the student on her or his technology usage, technology vocabulary, and personal
computer/Internet ability. In addition, a written evaluation was given of a responder’s answers to
questions asked in the assessment (Decade Consulting, 2009c).

The next area assessed was on-screen reading ability. For this area, the United States
average adult reading speed for English prose text is about 250 to 300 words per minute.
Research shows that reading is around 25% slower from a computer screen than from paper. To
measure reading comprehension, students answered questions based on a text they were given to

read within a specified time. READI then calculated a percent score based on the speed and
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accuracy of answers. A reading comprehension of 50% indicates a "below average reader," 60%
"average reader," 80% "good reader," and 85% "excellent, accomplished reader" (Decade
Consulting, 2009¢).

The final area measured was keyboarding proficiency. The typist rate is 50 to 60 words
per minute in the average workplace, and the average Web surfer rate is 30 words per minute.
The student was provided a passage to type, and READI calculated typing speed and errors.
Results provided include a gross word per minute rate, a character per minute rate, the total
number of errors, a net score, and a combined percent measure of accuracy. The formula used
was to divide the number of words by the number of seconds and subtract for the number of
errors (Decade Consulting, 2009c).

Data Collection

The study began by administering the READI instrument to collect preferred learning
styles, computer information systems competency, on-screen reading ability, and keyboarding
proficiency data on all mathematics students enrolled in the general college mathematics course
MAT 1012. For all MAT 1012 students, completion of the READI was an initial requirement of
the course (see the Lanier Technical College President Authorization Letter to Conduct Research
at Appendix E). The READI instrument was hosted on the college school network and available
to all students via the school’s local area network and the Internet (see Appendix F). For online
students this was the first scheduled part of their class in their online course. For face-to-face
students, instructors provided the students time on the first day of the class to complete the
READI instrument. Late registrants to classes took the READI on their first day of attendance.
The results of the READI were automatically recorded and immediately available to the

instructors and the researcher through the READI database. All mathematics instructors
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employed at the college were required to ensure that students completed the READI instrument
during the first week of the quarter in which the mathematics class was being taken (Appendix
E). The requirement was specified in the course syllabus and was usually completed the first day
of class for all students except late registrants to the class.

Class data required for this study was collected at the end of the quarter. Student grades
were obtained by the researcher from BANNER, the official TCSG academic record keeping
system. Approval to conduct this study was obtained from the President of Lanier Technical
College (Appendix E). Approval from the University of Georgia’s Institutional Review Board
was obtained for this study in order to survey human subjects (Appendix G).

Data Analysis

For the purposes of this study, Predictive Analytic Software (PASW) 17 (formerly,
Statistical Package for the Social Sciences 17) was used to perform data analysis (SPSS, 2009).
A unique identifier was created and entered into the program for each student. Whether the
student took MAT 1012 in online or face-to-face mode (the independent variable or treatment)
and whether the student was successful or not (the resulting level) was also entered. The
numerical data collected by READI for each measured area under study for each student was
entered into the software as well. The statistical software calculated the mean scores for the
students in each treatment and each level (independent variables) under study for each of the
areas measured (dependent variables) and compared them using two-way ANOVA to ascertain
any significant differences. A single mean was calculated for the dependent variables of
computer information systems competency, on-screen reading ability, and keyboarding
proficiency. However, for preferred learning styles question, a separate means comparison was

performed for each of the seven identified learning styles rather than using the one predominant
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learning style of the student or attempting to create a composite of all the learning styles for each
student.

For learning styles research, each learning style is often evaluated individually to glean
information as to specific differences that might exist between two populations (Brown, Ingram,
Stothers, & Thorp, 2006; Fahy & Ally, 2005; Wisehart, 2004). For example, Katzowitcz (2002)
addressed the research question, "Are there statistically significant differences in learning styles
among students based on age?" She used a causal-comparative study that, among other things,
compared the learning styles of students at a technical college with respect to age level. A one-
way ANOVA was conducted for each component of the learning styles measurement instrument
used, with each component as the dependent variable and student age groups as independent
variables. Statistically significant differences were found in five of the learning styles measured,
four of which were verified by the post hoc Bonferonni technique, which compensates for the
inflation of the alpha level resulting from multiple tests on the same set of data.

While several techniques have been used to develop a single composite score for a
person’s learning styles, none is generally accepted (Coffield, Moseley, Hall, & Ecclestone,
2004). Techniques that have been used include ignoring all but one or two select components
(Walters, Egert, & Cuddihy, 2000), using an instrument with only two style classes into which
learners are placed (DeTure, 2004), or identifying a subject only with their most prevalent or
strongest learning style (Tucker, 1998). However, each learning style is more often evaluated
individually in research. One reason is that no satisfactory consensus on how to derive a
composite has been reached (Coffield et al.). Coffield et al. found that measures of reliability
and validity of the testing instrument were chiefly derived through evaluation of each component

element of their learning styles instrument. Instruments evaluated included Gregorc's (1982)
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Mind Styles and multiple instruments produced by Dunn and Dunn (1993) to include their
Learning Styles Questionnaire and Learning Styles Inventory. While the READI does include a
composite learning style score, for the reasons given above, each of the styles was analyzed
separately as dependent variables.

There were two independent or treatment variables in this study: membership in an online
class or membership in a face-to-face class. Each has two levels of outcome, success or lack of
success in the class, resulting in a factorial design (Hurlburt, 2003). With two treatments and
two levels for each treatment, this is then a 2 x 2 factorial study. This study also had several
dependent variables. The seven components of the learning styles characteristic (visual, social,
physical, aural, verbal, solitary, and logical) were dependent variables. The computer
information systems competency, on-screen reading ability, and keyboarding proficiency
characteristics comprised three more. The independent or treatment variable of class format,
along with the two outcome levels of success, comprise the groups in this 2 x 2 design.

Two-way ANOVA'’s were performed using the independent variables (treatments) and
outcomes (levels) with each of the seven dependent variables. The treatments combined with the
outcome levels comprised four groups of students: unsuccessful in online classes, successful in
online classes, unsuccessful in face-to-face classes, and successful in face-to-face classes. The
first seven analyses were based on the separate learning styles given as individual scores by
READI and addressed the first research question. The remaining three analyses were based on a
single numeric score given by READI. These addressed the remaining three research questions.

In this analysis, the main effect measured the extent to which the dependent variable
differed from one level of one independent variable to another level of the same independent

variable (Hurlburt, 2003). Referring to the treatments and levels, the two-way ANOVA
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identified row-wise (successful and unsuccessful face-to-face and successful and unsuccessful
online) and column-wise (face-to-face and online successful and face-to-face and online
unsuccessful) main effects. This analysis also tested for interaction effects (Hurlburt). This is
known as factorial design.

The factorial design “allows a researcher to study the interaction of an independent
variable with one or more other variables, sometimes called moderator variables” (Fraenkel &
Wallin, 2006, p. 280). An interaction occurs when the effectiveness of one treatment variable
depends on the level of the other treatment variable. These other treatment variables are
sometimes called moderator variables. “Moderator variables may be either treatment variables
or subject characteristic variables” (p. 280). The main effect of a treatment variable on a
dependent variable and the interaction effect between treatment variables are the two effects
examined. The statistic partial Eta squared is an estimate of the degree of interaction (Becker,
1999). The PASW 17 statistical analysis program was used to provide the interaction statistic
partial Eta squared as well as to evaluate the significance of interaction effects as well as of main
effects.

Each of the areas of the READI used, preferred learning styles with its seven styles
measurements, computer information systems competency, on-screen reading ability, and
keyboarding proficiency, was based on previous research. The method of analysis of each of
these areas paralleled those of this research. Where READI reported single numerical measures
for a student, such as computer information systems competency, on-screen reading ability, and
keyboarding proficiency, normal theory statistics were applied. Where READI reported several
numerical measures corresponding to discrete components within a major category, such as the

seven learning styles of the preferred learning styles category, normal theory statistics was
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applied to each measured learning style. These numerical values were used to calculate means
for each of the groups of students for each of the measured items.

For each dependent variable in Table 4, a series of two-way analysis of variance
procedures were used to determine whether there were significant differences among the means
of the four groups, successful and unsuccessful face-to-face mathematics students, and
successful and unsuccessful online mathematics students, on the subscale scores of the READI at
the .05 level of significance. Because multiple analyses were performed, the possibility of
increased Type I errors existed (Abdi, 2007). False positive (Type I error) results are those that
are unduly found to be significant when they are not. The Bonferroni correction procedure was
applied to the statistical software program results to control for false positives that could arise by
virtue of performing many tests. The purpose of correcting for multiple testing is to keep the
overall error rate (or false positive rate) to less than the specified p-value cutoft.

Summary

This research used data obtained from the READI, as identified above, and the grade results
obtained from mathematics students in face-to-face and online mathematics classes. The study used
a causal-comparative approach to ascertain whether there were significant differences in the
characteristics of preferred learning styles, computer information systems competency, on-screen
reading ability, and keyboarding proficiency among technical college mathematics students who fell
into one of four groups: successful in online classes, unsuccessful in online classes, successful in
face-to-face classes, and unsuccessful in face-to-face classes. An arithmetic mean was calculated on
each of the groups for each of the measured elements within these characteristics. A two-way

ANOVA was performed on each of these to determine whether there were significant differences.
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The Bonferroni correction procedure was applied to compensate for a potential increase in false
positive difference errors due to the performance of multiple tests.

This research was causal-comparative in nature. Groups and outcomes were evaluated in
situ, or as they were found, and variables in the study were not controlled by the researcher. As a
result, evidence for causation is weaker than in an experimental design where groups and factors

are controlled.
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CHAPTER 4
FINDINGS OF THE STUDY
Introduction

This chapter presents the findings resulting from analysis of data in the study. Firstis a
summary of the data collected for the study. Next are a discussion of the data analysis
procedures and a presentation of the results of the data analysis of each research question. The
final section summarizes the findings.

The purpose of this study was to examine differences in preferred learning styles, computer
information systems competency, on-screen reading ability, and keyboarding proficiency of
technical college mathematics students in online and face-to-face versions of a basic mathematics
course (MAT 1012 Foundations of Mathematics) at a nationally accredited technical college of the
TCSG, located in northern Georgia. These students were comprised of face-to-face class students
who were successful, face-to-face class students who were unsuccessful, online class students who
were successful, and online class students who were unsuccessful in the basic mathematics class.
Students were considered successful if they achieved a grade of C (70%) or better. That grade is the
minimum requirement for a class to be transferable within the TCSG system. Students achieving any
other grade were considered unsuccessful. The research questions that guided the study were:

1. Are there statistically significant differences in the preferred learning styles of successful

and unsuccessful face-to-face and online students in a basic mathematics course?
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2. Is there a statistically significant difference in the computer information system
competency of successful and unsuccessful face-to-face and online students in a basic mathematics
course?

3. Is there a statistically significant difference in the on-screen reading ability of successful
and unsuccessful face-to-face and online students in a basic mathematics course?

4. Is there a statistically significant difference in the keyboarding proficiency of successful
and unsuccessful face-to-face and online students in a basic mathematics course?

Sample Data

Two hundred eighty-eight subjects participated fully in this study. All participants were
students at a technical college in the state of Georgia in the United States. All students were
enrolled in the basic mathematics course, MAT 1012 Foundations of Mathematics, during the
fall quarter of 2008 or the winter quarter of 2009. All students were also tasked to complete the
READI assessment at the beginning of the classes. MAT 1012 was offered in two formats, face-
to-face and online. Both the face-to-face and online classes used the same textbooks,
assignments, and grading.

In this study, there were 24 separate majors represented by the 288 students in the sample.
There were 18 class sections, four online and 14 face-to-face, taught by ten instructors, eight of
whom were adjuncts. There were 97 students in online classes and 191 in face-to-face classes. By
gender, the sample had 194 female and 94 male students. The average ratio of female to male
students in face-to-face class was 2.3. The average ratio in online class was 1.7. The overall ratio of
female students to male students was 2.1. The average ratio of successful to unsuccessful students
in face-to-face class was 4.2. The average ratio in online class was 3.7. Of the 288 students, there

were 154 successful face-to-face students and 75 successful online students. The overall ratio of
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student success to lack of success was 3.9. The ages ranged from 18 to 67. The median age was
23 and the average age was 27. The median age of face-to-face students was 24 and the average age
was 27.9. For online students 23 was the median and 27.4 was the average.

Face-to-face students attended three 65-minute mathematics classes weekly for ten weeks.
Online students had the same length of time to complete their class. Automated homework and
testing was used for both online and face-to-face class formats. During the fall quarter there
were 163 students enrolled in the course. Of these, one student opted out of the study and 147
completed all parts of the READI assessment. During the winter quarter there were 176 students
enrolled in the course. Of these, one student opted out of the study and 141 completed all parts
of the READI assessment.

Permission was requested, and granted, from the University of Georgia’s Institutional
Review Board to survey human subjects. An Opt-out statement, provided by the IRB, was emailed
to all MAT 1012 students through the ANGEL course portal used for all classes after grades were
submitted each quarter of the study (Appendix G).

In the ANOVA design, groups based on treatment (face-to-face or online class format)
and outcome levels (successful and unsuccessful) were identified for a 2 x 2 factorial study of the
characteristics identified in the research questions. Further, seven distinct learning style
components of the learning style preference characteristic were identified. A two-way analysis
of variance (ANOVA) was used for each dependent variable. The dependent variables were the
visual, social, physical, aural, verbal, solitary, and logical learning styles; computer information

systems competency; on-screen reading ability; and keyboarding proficiency.
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Data Analysis Procedures

The two-way analysis of variance was performed using the general linear model (GLM).
The GLM investigates interactions between factors as well as the effects of individual factors on
the distribution of dependent variables (SPSS, 2009). The population was divided into groups or
cells by factor variables. Estimated marginal means gave estimates of predicted mean values for
the cells in the model, and interaction plots of these means allowed visualization of their
relationships.

In this study, four characteristics of technical college mathematics students were
measured: preferred learning styles, computer information systems competency, on-screen
reading ability, and keyboarding proficiency in a basic mathematics course. Two class formats
were available for the students, face-to-face and online. In addition, there were two possible
outcomes for the student, being successful or being unsuccessful in the course. The four
combinations of format and outcome comprised the cells of the 2 x 2 analysis.

Since this study took place ex post facto, the number of cases in each cell was not
guaranteed. Thus, the design was unbalanced. A design is balanced if each cell in the model
contains the same number of cases. However, both balanced and unbalanced models can be
tested using the GLM procedure (SPSS, 2009). According to Cue (2006) Type I, II, or III
marginal sums of squares for a factor can be used in the analysis. “[Type III] is corrected for as
many other factors in the model as possible" (Cue, p. 27). Type III Sums of Squares provide
estimates that are not a function of the frequency of observations in any group, i.e., for
unbalanced data structures, where we have unequal numbers of observations in each group; the
groups with more observations do not per se have more importance than group(s) with fewer

observations (Cue). For the GLM, Type III is the default (SPSS, 2009).
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The effects of factor variables on the means of each dependent variable were tested by
this procedure using the F statistic. First, descriptive statistics were identified for each variable
in the test. Then, Levene's test of equality of error variances was used to test the null hypothesis
that the error variance of the dependent variable was equal across groups. A univariate analysis
of variance for each dependent variable was then completed. Additionally, where an overall F
test showed significance, a post hoc test was identified to be used to evaluate differences among
specific means.

The analysis of variance tests conducted provided comparisons for each of the ten
dependent variables. Due to the multiple comparisons made, a Bonferonni correction was
applied to the alpha or critical significance level for all tests (Abdi, 2007). A 0.005 effective
alpha was used (using a = 0.05, the effective alpha is approximately /10 = 0.005).

With more than one independent variable specified, PASW performs several multivariate
analysis of variance tests to ascertain interaction. These multivariate tests focus on the
independents and their interactions where the F test focuses on the dependents. The multivariate
analysis of variance tests used were Pillai’s trace, Wilks’ lambda, Hotelling’s trace, and Roy’s
largest root criterion with approximate F statistic (SPSS, 2009).

The GLM procedure did not indicate significant differences based on class format and
success status individually. In addition, no significant interaction of the factors was noted.

Summary of Results

A series of ten two-way analyses of variance were performed for the four research
questions. For the research question regarding preferred learning styles, an analysis was
completed for each of the learning style components measured, as no satisfactory composite

measure was available. The alpha level was 0.05 for each analysis. Applying the Bonferonni
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correction for ten dependent variables the effective alpha is 0.05/10 = 0.005. A value of less than
0.005 in the Sig column of the tables provided for each analysis would indicate a significant
difference. In these tables, Format*Success refers to the interaction of these two independent
variables.
Preferred learning styles

Visual preferred learning style. A 2 x 2 ANOVA was conducted to evaluate the
relationship of class format and student success with the visual preferred learning style in a basic
technical college mathematics course. The means, standard deviations, and numbers of students
of the visual learning style as a function of the two factors are provided in Table 3 and the

analysis of variance in Table 4.

Table 3
Descriptive Statistics for the Dependent Variable Visual Learning Style
Format Success Mean Std. Deviation
. Unsuccessful 5.45 2.304
Online
Successful 543 2.273
Unsuccessful 5.32 2.667
Face-to-face
Successful 5.11 2.419
Table 4
Analysis of Variance for Dependent Variable Visual Learning Style
Source Type III Sum of Squares df  Mean Square F  Sig.
Format 2.160 1 2.160 373 542
Success .633 1 .633 109 741
Format * Success 375 1 375 065 .799

The ANOVA for the visual learning style indicated no significant interaction between
format and success, F(3, 284) =.065, p =.799. There were also no significant main effects for

format, F(3, 284) = .373, p = .542, and success, F(3, 284) =.109, p = .741.
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Social preferred learning style. A 2 x 2 ANOVA was conducted to evaluate the
relationship of class format and student success with the social preferred learning style in a basic
technical college mathematics course. The means and standard deviations of the learning style

as a function of the two factors are provided in Table 5 and the analysis of variance in Table 6.

Table 5
Descriptive Statistics for the Dependent Variable Social Learning Style
Format Success Mean Std. Deviation
. Unsuccessful 6.95 2.149
Online
Successful 7.24 1.815
Unsuccessful 7.92 1.498
Face-to-face
Successful 6.92 1.980
Table 6
Analysis of Variance for Dependent Variable Social Learning Style
Source Type III Sum of Squares df  Mean Square F Sig.
Format 4.437 1 4.437 1.234 268
Success 5.583 1 5.583 1.552 214
Format * Success 17.994 1 17.994 5.004 .026

The ANOVA indicated no significant interaction between format and success, F(3, 284)
=5.004, p = .026. There were no significant main effects for format, F(3, 284) = 1.234, p = .268,
and success, F(3, 284) = 1.552, p = .214.

Physical preferred learning style. A 2 x 2 ANOVA was conducted to evaluate the
relationship of class format and student success with the physical preferred learning style in a
basic technical college mathematics course. The means and standard deviations of the learning

style as a function of the two factors are in Table 7 and the analysis of variance is in Table 8.
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Table 7
Descriptive Statistics for the Dependent Variable Physical Learning Style
Format Success Mean Std. Deviation
Online Unsuccessful 6.91 2.045
Successful 6.47 1.989
Face-to-face Unsuccessful 6.14 1.960
Successful 6.19 1.976
Table 8
Analysis of Variance for Dependent Variable Physical Learning Style
Source Type III Sum of Squares df Mean Square F Sig.
Format 11.996 1 11.996 3.052 .082
Success 1.641 1 1.641 418 519
Format * Success 2.661 1 2.661 677 411

The ANOVA indicated no significant interaction between format and success, F(3, 284)
=.677,p=.411. Also, there were no significant main effects for format, F(3, 284) =3.052, p =
.082, and success, F(3, 284) =418, p=.519.

Aural preferred learning style. A 2 x 2 ANOVA was conducted to evaluate the
relationship of class format and student success with the aural preferred learning style in a basic
technical college mathematics course. The means and standard deviations of the learning style

as a function of the two factors are provided in Table 9 and the analysis of variance in Table 10.

Table 9
Descriptive Statistics for the Dependent Variable Aural Learning Style
Format Success Mean Std. Deviation
Online Unsuccessful 6.55 1.920
Successful 7.04 2.196
Unsuccessful 7.05 2.260

Face-to-face Successful 6.44 2.126

Table 10
Analysis of Variance for Dependent Variable Aural Learning Style

Source Type III Sum of Squares df Mean Square F Sig.
Format 101 1 101 022 .883
Success 168 1 .168 036 .849

Format * Success 13.433 1 13.433 2912 .089
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The ANOVA indicated no significant interaction between format and success, F(3, 284)
=2.912, p=.089. Also, there were no significant main effects for format, F(3, 284) =.022, p =
.883, and success, F(3, 284) =.036, p = .849.

Verbal preferred learning style. A 2 x 2 ANOVA was conducted to evaluate the
relationship of class format and student success with the verbal preferred learning style in a basic
technical college mathematics course. The means and standard deviations of the learning style

as a function of the two factors are provided in Table 11 and the analysis of variance in Table 12.

Table 11
Descriptive Statistics for the Dependent Variable Verbal Learning Style
Format Success Mean Std. Deviation
Online Unsuccessful 5.45 1.945
Successful 6.31 2.348
Face-to-face Unsuccessful 6.89 2.145
Successful 5.97 2.269
Table 12
Analysis of Variance for Dependent Variable Verbal Learning Style
Source Type III Sum of Squares df Mean Square F Sig.
Format 13.221 1 13.221 2.606 .108
Success .047 1 .047 .009 924
Format * Success 33.939 1 33.939 6.690 .010

The ANOVA indicated no significant interaction between format and success, F(3, 284)
=6.690, p=.010. There were also no significant main effects for format, F(3, 284) = 2.606, p =
.108, and success, F(3, 284) =.009, p = .924.

Solitary preferred learning style. A 2 x 2 ANOVA was conducted to evaluate the
relationship of class format and student success with the solitary preferred learning style in a
basic technical college mathematics course. The means and standard deviations of the learning
style as a function of the two factors are provided in Table 13 and the analysis of variance in

Table 14.
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Table 13
Descriptive Statistics for the Dependent Variable Solitary Learning Style
Format Success Mean Std. Deviation
Online Unsuccessful 5.41 1.764
Successful 6.21 2.009
Face-to-face Unsuccessful 6.16 1.993
Successful 5.88 1.776
Table 14
Analysis of Variance for Dependent Variable Solitary Style
Source Type III Sum of Squares df Mean Square F Sig.
Format 1.878 1 1.878 539 .463
Success 2915 1 2915 .836 .361
Format * Success 12.866 1 12.866 3.692 .056

The ANOVA indicated no significant interaction between format and success, F(3, 284)
=3.692, p=.066. There were also no significant main effects for format, F(3, 284) = .539, p =
463, and success, F(3, 284) =.836, p = .361.

Logical preferred learning style. A 2 x 2 ANOVA was conducted to evaluate the
relationship of class format and student success with the logical preferred learning style in a
basic technical college mathematics course. The means and standard deviations of the learning

style as a function of the two factors are provided in Table 15 and the analysis of variance in

Table 16.
Table 15
Descriptive Statistics for the Dependent Variable Logical Learning Style
Format Success Mean Std. Deviation
Online Unsuccessful 5.68 2.124
Successful 5.92 2.288
Face-to-face Unsuccessful 6.51 2.388
Successful 6.29 2.022
Table 16
Analysis of Variance for Dependent Variable Logical Learning Style
Source Type III Sum of Squares df Mean Square F Sig.
Format 15.533 1 15.533 3.360 .068
Success .001 1 .001 .000 .987

Format * Success 2.352 1 2.352 .509 476
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The ANOVA indicated no significant interaction between format and success, F(3, 284)
=.509, p = .476. There were no significant main effects for format, F(3, 284) = 3.360, p = .068,
and success, F(3, 284) =.000, p = .987.

Computer information systems competency

A 2 x 2 ANOVA was conducted to evaluate the relationship of class format and student
success relative to computer information systems (CIS) competency in a basic technical college
mathematics course. The means and standard deviations as a function of the two factors are

provided in Table 17 and the analysis of variance in Table 18.

Table 17
Descriptive Statistics for the Dependent Variable Computer Information System Competency
Format Success Mean Std. Deviation
Online Unsuccessful 66.73 13.871
Successful 66.92 14.553
Face-to-face Unsuccessful 70.38 11.209
Successful 65.69 13.762
Table 18
Analysis of Variance for Dependent Variable Computer Information System Competency
Source Type III Sum of Squares df Mean Square F Sig.
Format 63.413 1 63.413 338 .561
Success 219.114 1 219.114 1.169 .280
Format * Success 258.283 1 258.283 1.379 241

The ANOVA indicated no significant interaction between format and success, F(3, 284)
=1.379, p = .241. In addition, there were no significant main effects for format, F(3, 284) =
338, p=.561, and success, F(3, 284) = 1.169, p = .280.

On-screen reading ability

A 2 x 2 ANOVA was conducted to evaluate the relationship of class format and student
success with on-screen reading ability in a basic technical college mathematics course. The
means and standard deviations of on-screen reading ability as a function of the two factors are

provided in Table 19 and the analysis of variance in Table 20.
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Table 19
Descriptive Statistics for the Dependent Variable On-screen Reading Ability
Format Success Mean Std. Deviation
Online Unsuccessful 60.18 20.857
Successful 63.99 17.199
Face-to-face Unsuccessful 62.49 18.144
Successful 64.76 17.312
Table 20
Analysis of Variance for Dependent Variable On-screen Reading Ability
Source Type III Sum of Squares df Mean Square F Sig.
Format 102.618 1 102.618 328 .567
Success 400.216 1 400.216 1.281 .259
Format * Success 25412 1 25412 .081 .776

The ANOVA indicated no significant interaction between format and success, F(3, 284)
=.081, p =.776. There were no significant main effects for format, F(3, 284) = .328, p = .567,
and success, F(3, 284) = 1.281, p = .259.

Keyboarding competency

A 2 x 2 ANOVA was conducted to evaluate the relationship of class format and student
success with keyboarding competency in a basic technical college mathematics course. The
means and standard deviations of keyboarding competency as a function of the two factors are

provided in Table 21 and the analysis of variance in Table 22.

Table 21
Descriptive Statistics for the Keyboarding Competency
Format Success Mean Std. Deviation

Online Unsuccessful 22.23 7.994
Successful 21.88 10.993

Face-to-face Unsuccessful 21.92 10.032
Successful 22.10 10.730

Table 22

Analysis of Variance for Dependent Variable Keyboarding Competency

Source Type III Sum of Squares df Mean Square F Sig.
Format .090 1 .090 001  .977
Success 309 1 309 .003 958

Format * Success 2.995 1 2.995 027 .870
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The ANOVA indicated no significant interaction between format and success, F(3, 284)
=.027, p =.870. There were no significant main effects for format, F(3, 284) = .001, p = .977,
and success, F(3, 284) =.003, p = .958.

Conclusion

In conclusion, there were no significant main effects for any of the variables tested.
There were significant interaction effects for two components of the learning style preferences,
social and verbal. In seeking a causative relationship, a post hoc examination of the significant
interaction effect found by the ANOVA for the social preferred learning style revealed
significantly lower scores for successful face-to-face students than for unsuccessful face-to-face
students. However, a post hoc examination of the significant interaction effect found by the

ANOVA for the verbal preferred learning style revealed no identifiable causative relationship.
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CHAPTER 5
DISCUSSION
Introduction

This chapter provides a review of the rationale and theoretical framework for this study, a
summary of the research and its results, and the limitations of the study. Following the summary
and limitations, a discussion of the implications of the study is presented. Recommendations for
future research are also made. The chapter is concluded by a consideration of the significance of
the study.

Rationale and Theoretical Framework

The Technical College System of Georgia (TCSG), through the Georgia Virtual
Technical College (GVTC), has identified three categories of Internet use in connection with
classes: online, hybrid, and Web-enhanced (Georgia Virtual Technical College, 2002). While
courses in the hybrid and Web-enhanced categories use predominantly the traditional face-to-
face format for instruction, courses in the online category are delivered completely over the
Internet.

There are two streams of thought on how students learn over the Internet. One maintains
that students learn the same way in online classes as in face-to-face classes, and the other that
student learning in online classes differs from that of face-to-face. Regardless of the approach
taken, the Western Cooperative for Educational Telecommunications (WCET) found most
studies to date reflected no significant difference in constructs being analyzed between face-to-

face and online classes (2006). Specific comparisons of online and face-to-face classes in
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mathematics have come to the same no significant difference conclusion identified above
(Mascuilli, 2004).

One of the essential content areas within the technical college programs of study is the
mathematics component known as numeracy. “Virtually everyone uses quantitative tools in
some way in relation to their work, if only to calculate their wages and benefits" (Steen, p. 1).
All TCSG students in career diploma programs must take a basic mathematics course in order to
complete the program successfully. She or he can chose to learn mathematics exclusively in
face-to-face classes; however, with the growing use of online classes in technical colleges, many
technical college students can be expected to learn mathematics in online courses. The
workforce preparation programs of study rely more and more on these online mathematics
classes.

Intelligence may arguably be the primary factor in a student’s ability to learn
mathematics. Gardner's (1983) work in multiple intelligences provided a theoretical foundation
underlying a portion of this study. Research has shown that people have different preferred
learning styles based on these multiple intelligences (Gardner, 1999; Aragon, Johnson, & Shaik,
2001; Engelbrecht & Harding, 2005b). Thus, in understanding how adult technical college
students learn mathematics online, one critical factor to be assessed was the students’ preferred
learning styles. However, there is a paucity of quantitative research relating this and other
student characteristics to their success or lack of it in online and face-to-face mathematics
classes. This made a quantitative study relating the characteristics required for technical college
students to achieve success in basic mathematics within either format valuable.

The Technical College System of Georgia routinely uses an evaluation instrument known

as the Readiness for Education at a Distance Indicator (READI) (GVTC, 2009b). Preferred
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learning styles are assessed by this instrument. Hence, the use of the READI was practicable for
this study. In addition, the READI also assesses computer information systems competency, on-
screen reading ability, and keyboarding proficiency as factors that indicate a student is ready for
online classes.

Summary of Research

This study examined differences in preferred learning styles, computer information systems
competency, on-screen reading ability, and keyboarding proficiency of technical college
mathematics students in a basic mathematics course (MAT 1012 Foundations of Mathematics). It
also identified successful and unsuccessful face-to-face and online students in this numeracy course.
Analysis of variance (ANOVA) for multiple dependent variables by one or more factor variables or
covariates was used (SPSS, 2009). The sample population was divided into groups or cells by factor
variables. The combinations of class format and success formed four groups or factors for the
analyses. Data was obtained from the BANNER student database system for data on student
success. Data was obtained from the READI database for student preferred learning styles,
computer information systems competency, on-screen reading ability, and keyboarding
proficiency. Interactions between factors and the effects of individual factors were evaluated.

It is possible that the personal characteristics of the students themselves accounted for some
observed relationships. This is the issue of internal validity. Although the internal drives and
motivations of the students was not assessed, the data on their external characteristics, provided in
Chapter 4, suggests no striking differences among the groups in the study. However, this does not
abrogate the fact that the students self-selected their class.

There was also the possibility that differences in class delivery accounted for some of the

observed relationship. Treatment fidelity addresses the degree to which treatments are applied
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equally to all subjects. Insuring fidelity can be a daunting task. For example, in this study each class
had the same syllabus, weekly lesson plans, and tests. Online classes were all designed by one of the
two full time instructors and delivered by that instructor and one adjunct instructor. The materials
and assignments were the same for all face-to-face classes. The tests were all multiple choice and all
administered at the same time in each class. The final exam for the class was an objective exam
designed to test the attainment of the competencies required for the course (Appendix D). All ten
instructors teaching the classes had a minimum of a bachelor’s degree in mathematics. They were
trained by the senior instructor on the use of automated systems for online and face-to-face classes
and operated under the direct supervision of the full time instructors during the period of the research.
Nevertheless, as ten separate instructors were involved, ensuring they taught each class in exactly the
same way was impossible to control. Thus, fidelity could not be absolutely assured.

Additional threats to internal validity were location, instrumentation, and loss of subjects .
The study used multiple campuses with differing local populations from which to draw their
students to minimize location bias. Instrumentation bias was lessened by using the same tests for all
classes to evaluate success and use of READI. In addition, all mathematics classes used in this study
followed a common competency standard on which the objective tests were based and the same
grading scheme. The loss of subjects threat was minimized by incorporating these losses in the
design. Subjects who were lost were de facto not successful in the mathematics course they were
taking. Intervention bias was negligible in that the only intervention was the students’ completion of
the READI instrument, which all students taking this courses were required to do by the course
syllabus. Finally, researcher bias was reduced by having the only area of direct researcher
intervention, the classroom, balanced by using multiple classes with different instructors and a

common standard and grading scheme for all classes.
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Considering external validity, interaction effects of selection biases was a concern. These
relate to the effects selection of subjects has on generalizability (Sunal et al., 2003). The self-
selection characteristics of the two class types and the makeup of the student population made
interaction effects a threat that must be recognized and considered in this study.

Addressing reliability, the instruments used in this study were the READI to measure student
characteristics and standard multiple choice tests to measure student success. The reliability of the
READI was attested by the provider of the measure, Decade Consulting, and substantiated by
research on the measurement instrument discussed earlier in Chapter 2 (Decade Consulting, 2009a).
Student success was measured by using the same objective tests and grade calculation in each class .

Research Results

This study identified no significant differences in the main effects of characteristics of the
students in any group and no significant interaction effects. The first research question that guided
this study sought to ascertain if there were statistically significant differences among these groups of
successful and unsuccessful face-to-face and online students in the visual, social, physical, aural,
verbal, solitary, and logical preferred learning styles. Previous research suggested differences should
be expected (Aragon, Johnson, & Shaik, 2002). Nevertheless, in all of the two-way ANOVA
analyses performed, no significant differences were found in the main effects for any of the seven
learning styles analyzed.

For the three questions guiding this study concerning group differences in computer
information systems competency, on-screen reading ability, and keyboarding proficiency, the
analyses of the data provided by the READI found no significant difference among successful
and unsuccessful technical college students in face-to-face and online basic mathematics classes.

This result suggested that these characteristics may not be predictors of success in online
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technical college mathematics classes, nor may they be indicators of which format for learning
mathematics a technical college student should employ.
Limitations of the Study

This study was limited to one of the many technical colleges in Georgia. Thus, the
conclusions reached may not generally apply to all technical colleges. In addition, the study
limited itself to comparison of only basic mathematics classes. Different results might be
obtained were the study to encompass other academic or professional disciplines.

The instrument used in this study to measure student characteristics, the READI, is not
the sole tool used in the educational community for identification of learning readiness. For
example, the SORT tool, identified earlier, is generally used in the University System of Georgia
for this same purpose. Use of a different instrument may result in different results.

The measure of success for students in this study is not the sole possible measure of
student success. It was chosen because transferability of a class is recognized by the Technical
College System of Georgia (TCSG) as indicating success. While the TCSG does establish
standards for each course offered, the methods of measurement through subjective evaluation
and objective testing are not absolute. Thus, different results may have been obtained depending
on what measure of success was applied and by whom.

Finally, the choice of learning format for the basic mathematics class was not controlled
in the study. Students have a choice of which class format they want. Thus, the class in which a
student was enrolled was based on self-selection by the student. This introduced a lack of

randomness that may have had an effect on the outcome of the study.
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Implications for Practice and Research

The principal implication of this study was that there were no significant differences
detected in the characteristics measured for successful face-to-face versus online technical
college students in a basic mathematics class. This tended to conflict with some research, such
as that by Engelbrecht and Harding (2005b), that found visual learners preferred technology,
while verbal learners preferred a face-to-face interaction. However, it supported the more
prevalent no significant difference conclusions regarding all face-to-face and online classes. In
addition, it validated the decision to offer this class in both formats for the technical college
student to acquire the numeracy skills needed for their occupational program of study.

While the lack of significance between learning style preferences based on class format
and outcomes tended to affirm the decision of the technical college system to offer the basic
numeracy course in both face-to-face and online formats, it does not necessarily affirm that
decision in all areas. What holds for a basic numeracy class may not hold for another
mathematics class such as quantitative skills and reasoning.

A basic numeracy class tends to be instructor focused with little requirement for deep
analytical thought and interpersonal interaction by the student. A primary objective of the
numeracy curriculum is the memorization of formulas and procedures. Another objective is the
application of these formulas and procedures to solve problems. This level of complexity is
easily achievable regardless of a preferred learning style. Only some areas, such as the solution
of “word problems,” where systematic algorithms may not be available, involve a more complex
degree of analysis and interpretation. However, even these objectives may not present a
challenge to a student regardless of the student’s learning style preferences. On the other hand,

other mathematics courses in the technical college curriculum may be more challenging.
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Depending on the students learning style preferences, success may not be equally achieved in
these classes whether face-to-face or online.

A quantitative skills and reasoning class involves interpretation of logical constructs,
seeking information about the real world, and manipulation of that information to create
representations of the real world using mathematics, perhaps favoring those students with a
logical learning style preference.

This may also be the case when looking at computer information systems competency,
on-screen reading ability, and keyboarding proficiency. The study found no significant
difference among successful and unsuccessful technical college students in face-to-face and
online basic mathematics classes. This affirmed the continued offering of the basic numeracy
class in either face-to-face or online format with an expectation of equivalent results. Once
again, different results might have been found had the subject matter of the mathematics classes
under study been different.

For the computer information system competency question, the expectation was for
successful online students to have a significantly higher competency score than unsuccessful online
students based on the requirement to use computer technology more extensively in an online course
than in face-to-face course. The results of this study showed successful and unsuccessful online
students did not differ significantly from successful and unsuccessful face-to-face students in this
competency for a basic numeracy class. A review of the technological tools an online student was
required to manipulate revealed that the complexity faced was no more stringent than one would
encounter surfing the Internet. It differed little from recording the solution to an arithmetic problem
on the computer versus using pencil and paper in a traditional face-to-face class, . Perhaps this low

degree of complexity accounted for the lack of significance. Different results might be found for a
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numeric skills and reasoning class that required use of more complex technology in online
classes.

Both visualization and modeling software are used in the online quantitative skills and
reasoning course mentioned earlier. These require understanding and manipulation of the
graphical controls for these programs in an online class. The student in the online class must be
able to use software to digitally input the complex mathematical symbols used in this class. This
may advantage the student who has high computer information system competency skills, but
disadvantage students with a lower skill. This could have an effect on the individual student’s
success in the course depending on the format the student chose, face-to-face or online.

In the on-screen reading ability comparison, the study found no significant differences among
the groups. The subject matter of mathematical numeracy does not consist of large quantities of
material that must be read. Generally, short mathematical rules are explained with examples of their
application. This is coupled with computer-guided exercises in the case of the online course, and
instructor directed exercises in the case of the face-to-face course. This may explain why there were
no significant differences in outcomes among the groups.

Keyboarding proficiency results for the groups were also not significantly different. As with
reading, the requirement for extensive keyboard entry for mathematics courses is not normally large.
Students in online courses most often use their keyboards to enter numeric values on the computer
screen, select options in multiple-choice questions, or query their instructor. In the latter, keyboard
accuracy, or for that matter grammar, is not a high premium. For this reason, differences in student
capabilities among the groups in this area may not have been measurably significant.

Perhaps a more important product of this study than its no significant difference result is the

template it provides for further study. Within the TCSG, this study is easily replicated for any
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subject area. The data used by the study is routinely collected by BANNER, the common database
used throughout the TCSG, and by the READI database. The data entered in the former is
mandatory, while that entered in the latter is voluntary for the student. The principle requirements in
data collection for a researcher using this template are assuring that students complete the READI
evaluation and ensuring consistency and equivalency in the course content and delivery. While data
analysis in this study was completed using PASW 17, other statistical data analysis software, such as
SAS, can easily be used. However, caution must be used in applying this template. Each of the
issues of validity and the limitations in the research discussed above must be taken into account.
While the READI instrument is convenient to use, a researcher might consider using another
instrument, such as the SORT used by the University System of Georgia. Also, while use of the
grade recorded in BANNER may also be convenient, a researcher may determine that some other
measurement of success should be used, such as specifically evaluating the achievement of
competencies using the Southern Association of Colleges required student learning outcomes
(SACS, 2008).
Recommendations for Further Research

Based upon the research results, limitations, and implications, the following
recommendations for additional study are presented:
1. Repetition of this study at other technical colleges is suggested to provide results that are

more generalizable.
2. Similar research should also be conducted for other academic disciplines such as English

or psychology. While the mathematics discipline focusing on problem solving is similar

in many ways to the medical and technology disciplines of the various occupations

technical college students pursue, other disciplines less focused on problem solving and
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more on reading and interactions, such as English or psychology in general education, are
also important to the students’ overall education. In addition, these later subjects require
a different form of study and interaction than mathematics in either a face-to-face or
online class format.

3. Further, similar research in the occupational programs of study, which are being offered
more and more in both formats, is warranted. These disciplines, as in general education
disciplines other than mathematics, have components that extend past problem solving
and require a different form of action and interaction than mathematics in either a face-to-
face or online class format as well.

Significance of the Study

Based on the results obtained in this study, there are no significant differences in the
characteristics of successful or unsuccessful students in a basic mathematics numeracy classes
regardless of the format used, face-to-face or online. If similar results are obtained in other
course types, including occupational program courses, then it can be concluded that the delivery
of classes in these disciplines is format independent. This study provided an outline for studies
in those other disciplines. If the results of further studies demonstrate that technical college
students have the same outcome whether their classes are taken over the Internet or in a face-to-
face environment, this would further validate the commitment by the TCSG to offering

occupational classes in both formats.
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Visual/Spatial Intelligence. Ability to perceive the visual. These learners tend to think in
pictures and need to create vivid mental images to retain information. They enjoy looking at
maps, charts, pictures, videos, and movies. Their skills include: puzzle building, reading,
writing, understanding charts and graphs, a good sense of direction, sketching, painting, creating
visual metaphors and analogies (perhaps through the visual arts), manipulating images,
constructing, fixing, designing practical objects, interpreting visual images.

Verbal/Linguistic Intelligence. Ability to use words and language. These learners have
highly developed auditory skills and are generally elegant speakers. They think in words rather
than pictures. Their skills include: listening, speaking, writing, storytelling, explaining, teaching,
using humor, understanding the syntax and meaning of words, remembering information,
convincing someone of their point of view, analyzing language usage.

Logical/Mathematical Intelligence. Ability to use reason, logic and numbers. These
learners think conceptually in logical and numerical patterns making connections between pieces
of information. Always curious about the world around them, these learner ask lots of questions
and like to do experiments. Their skills include: problem solving, classifying and categorizing
information, working with abstract concepts to figure out the relationship of each to the other,
handling long chains of reason to make local progressions, doing controlled experiments,
questioning and wondering about natural events, performing complex mathematical calculations,
working with geometric shapes.

Bodily/Kinesthetic Intelligence. Ability to control body movements and handle objects
skillfully. These learners express themselves through movement. They have a good sense of
balance and eye-hand co-ordination (e.g., ball play, balancing beams). Through interacting with

the space around them, they are able to remember and process information. Their skills include:
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dancing, physical co-ordination, sports, hands on experimentation, using body language, crafts,
acting, miming, using their hands to create or build, expressing emotions through the body.

Musical/Rhythmic Intelligence. Ability to produce and appreciate music. These
musically inclined learners think in sounds, rhythms and patterns. They immediately respond to
music either appreciating or criticizing what they hear. Many of these learners are extremely
sensitive to environmental sounds (e.g., crickets, bells, dripping taps). Their skills include:
singing, whistling, playing musical instruments, recognizing tonal patterns, composing music,
remembering melodies, understanding the structure and rhythm of music

Interpersonal Intelligence. Ability to relate and understand others. These learners try to
see things from other people's point of view in order to understand how they think and feel.
They often have an uncanny ability to sense feelings, intentions and motivations. They are great
organizers, although they sometimes resort to manipulation. Generally, they try to maintain
peace in group settings and encourage co-operation. They use both verbal (e.g., speaking) and
non-verbal language (e.g., eye contact, body language) to open communication channels with
others. Their skills include: seeing things from other perspectives (dual-perspective), listening,
using empathy, understanding other people's moods and feelings, counseling, co-operating with
groups, noticing people's moods, motivations and intentions, communicating both verbally and
non-verbally, building trust, peaceful conflict resolution, establishing positive relations with
other people.

Intrapersonal Intelligence. Ability to self-reflect and be aware of one's inner state of
being. These learners try to understand their inner feelings, dreams, relationships with others,
and strengths and weaknesses. Their skills include: Recognizing their own strengths and

weaknesses, reflecting and analyzing themselves, awareness of their inner feelings, desires and
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dreams, evaluating their thinking patterns, reasoning with themselves, understanding their role in

relationship to others. (READI, 2008a)
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CHARACTERISTICS OF MULTIPLE INTELLIGENCES



122

The following are characteristics of the seven intelligences posited by Howard Gardner as
compiled and presented by Laughlin (2006)
Characteristics of Linguistic Intelligence
e Listens and responds to the sound, rhythm, color, and variety of the spoken word.
e Imitates sounds, language, reading, and writing of others.
e Learns through listening, reading, writing, and discussing.
e Listens effectively, comprehends, paraphrases, interprets, and remembers what has been
said.
e Reads effectively, comprehends, summarizes, interprets or explains, and remembers what
has been read.
e Speaks effectively to a variety of audiences for a variety of purposes, and knows how to
speak simply, eloquently, persuasively, or passionately at appropriate times.
e Writes effectively; understands and applies rules of grammar, spelling, punctuation, and
uses an effective vocabulary.
e Exhibits ability to learn other languages.
e Uses listening, speaking, writing, and reading to remember, communicate, discuss,
explain, persuade, create knowledge, construct meaning, and reflect upon language itself.
e Strives to enhance his or her own language usage.
e Demonstrates interest in journalism, poetry, storytelling, debate, speaking, writing, or
editing.
e Creates new linguistic forms or original works of writing or oral communication.
Characteristics of Logical-Mathematical Intelligence

e Perceives objects and their function in the environment.
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e s familiar with the concepts of quantity, time, and cause and effect.

e Uses abstract symbols to represent concrete objects and concepts.

e Demonstrates skill at logical problem-solving.

e Perceives patterns and relationships.

e Poses and tests hypotheses.

e Uses diverse mathematical skills such as estimating, calculating algorithms, interpreting
statistics, and visually representing information in graphic form.

e Enjoys complex operations such as calculus, physics, computer programming, or research
methods.

e Thinks mathematically by gathering evidence, making hypotheses, formulating models,
developing counter-examples, and building strong arguments.

e Uses technology to solve mathematical problems.

e Expresses interest in careers such as accounting, computer technology, law, engineering,
and chemistry.

e Creates new models or perceives new insights in science or mathematics.

Characteristics of Bodily-Kinesthetic Intelligence

e Explores the environment and objects through touch and movement. Prefers to touch,
handle, or manipulate what is to be learned.

e Develops coordination and a sense of timing.

e Learns best by direct involvement and participation.

e Remembers most clearly what was done, rather than what was said or observed.

¢ Enjoys concrete learning experiences such as field trips, model building, or participating

in role play, games, assembling objects, or physical exercise.



124

e Shows dexterity in working by means of small or gross motor movements.

e Is sensitive and responsive to physical environments and physical systems.

e Demonstrates skill in acting, athletics, dancing, sewing, carving, or keyboarding.

e Demonstrates balance, grace, dexterity, and precision in physical tasks.

e Has the ability to fine-tune and perfect physical performance through mind and body
integration.

e Understands and lives by healthy physical standards.

e May express interest in careers such as those of an athlete, dancer, surgeon, or builder.

e Invents new approaches to physical skills or create new forms in dance, sports, or other
physical activities.

Characteristics of Spatial Intelligence

e Learns by seeing and observing.

e Recognizes faces, objects, shapes, colors, details, and scenes.

e Navigates self and objects effectively through space, as when moving one’s body through
apertures, finding one’s way in a forest without a trail, moving a car through traffic, or
paddling a canoe on a river.

e Perceives and produces mental imagery, thinks in pictures, and visualizes detail. Uses
visual images as an aid in recalling information.

e Decodes graphs, charts, maps, and diagrams. Learns with graphic representation or
through visual media.

¢ Enjoys doodling, drawing, painting, sculpting, or otherwise reproducing objects in visible

forms.
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¢ Enjoys constructing three-dimensional products, such as original objects, mock bridges,
houses, or containers.

e Is capable of mentally changing the form of an object—such as folding a piece of paper
into a complex shape and visualizing its new form, or mentally moving objects in space
to determine how they interact with other objects, such as gears, turning parts of
machinery.

e Sees things in different ways or from "new perspectives" such as the negative space
around a form as well as the form itself or detects one form "hidden" in another.

e Perceives both obvious and subtle patterns.

e Creates concrete or visual representation of information.

e [s proficient at representational or abstract design.

e Expresses interest or skill in being an artist, photographer, engineer, videographer,
architect, designer, art critic, pilot, or other visually-oriented careers.

e Creates new forms of visual-spatial media or original works of art.

Characteristics of Musical Intelligence

e Listens and responds with interest to a variety of sounds including the human voice,
environmental sounds, and music, and organizes such sounds into meaningful patterns.

e Enjoys and seeks out opportunities to hear music or environmental sounds in the learning
environment.

e s eager to be around and learn from music and musicians.

e Responds to music kinesthetically by conducting, performing, creating, or dancing;

emotionally through responding to the moods and tempos of music; intellectually through
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discussing and analyzing music; and/or aesthetically by evaluating and exploring the
content and meaning of music.

Recognizes and discusses different musical styles, genres, and cultural variations.
Demonstrates interest in the role music has and continues to play in human lives.
Collects music and information about music in various forms, both recorded and printed,
and may collect and play musical instruments including synthesizers.

Develops the ability to sing and/or play an instrument alone or with others.

Uses the vocabulary and notations of music.

Develops a personal frame of reference for listening to music.

Enjoys improvising and playing with sounds, and when given a phrase of music, can
complete a musical statement in a way that makes sense.

May offer his or her own interpretation of what a composer is communicating through
music. May also analyze and critique musical selections.

May express interest in careers involving music such as being a singer, instrumentalist,
sound engineer, producer, critic, instrument maker, teacher or conductor.

May create original compositions and/or musical instruments.

Characteristics of Interpersonal Intelligence

Bonds with parents and interacts with others.

Forms and maintains social relationships.

Recognizes and uses a variety of ways to relate to others.

Perceives the feelings, thoughts, motivations, behaviors, and lifestyles of others.
Participates in collaborative efforts and assumes various roles as appropriate from

follower to leader in group endeavors.
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e Influences the opinions or actions of others.

e Understands and communicates effectively in both verbal and nonverbal ways.

e Adapts behavior to different environments or groups and from feedback from others.

e Perceives diverse perspectives in any social or political issue.

e Develops skills in mediation, organizing others for a common cause, or working with
others of diverse ages or backgrounds.

e [Expresses an interest in interpersonally-oriented careers such as teaching, social work,
counseling, management, or politics.

e Develops new social processes or models.

Characteristics of Intrapersonal Intelligence
e [s aware of his or her range of emotions.
e Finds approaches and outlets to express his or her feelings and thoughts.
e Develops an accurate model of self.
e Is motivated to identify and pursue goals.
e Establishes and lives by an ethical value system.
e Works independently.
e Is curious about the "big questions" in life: meaning, relevance, and purpose.
e Manages ongoing learning and personal growth.
e Attempts to seek out and understand inner experiences.
e QGains insights into the complexities of self and the human condition.
e Strives for self-actualization.

e Empowers others.



128

APPENDIX C

DEMOGRAPHICS OF LANIER TECHNICAL COLLEGE



Lanier Technical College Information, Alumni, History, Campus, Students, Faculty, Address, Tuition, a... Page 1 of 4

Lanier Technical College

General Information, Alumni, History, Campus, Students, Faculty, Address,
Tuition, and Football

compare $his schoal

Lanier Technical College School Images

Information Summary
Ranks 1404th for total enroliment

Total Cost $2,186
On-Campus Attendance
Admission /A
Enrollment 3,196
Total (all students)

Student Ratio 44 :1

Ratio of students to faculty

Demographics Main Campus and Surrounding Areas
Reported area around or near Cakwood, GA

6,948 (6,912 urhan 7 36 rural)

2,462 (3.81 people per house)

1,877 (3.19 people per famik)

Total Popul ation
Households

F amilies

Sumounding community

Pop. — African American 422
Pop. — Asian 170
Pop. — Pacific Islander 9
Pop. — American Indian / Alaskan Native 48
Pop. —White {incl. Hispanic) 5,748
Pop. — Other 641

Camegie Foundation Classification
Associate's — Public Rurak-serving hedium

Undergraduate Asgsociates

Graduate MA

Undergraduate Popul ation Higher parttime two-year
Enroliment Exclush sly underaraduate two-year
Size & Setting Small two-year

General Characteristics
Highest offering Atleast 2, but lessthan 4 acadermic yrs
Calendar System Quarter
Years of college work required R
Variable Tuition

Student Tuition Costs and Fees
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Student Loan Aid hA /A 0%
Any financial aid type 345 & 5%
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How many students are enrolled at Lanier Technical College?
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American Indian / Alaskan Native A g 8
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The top 5 fields of study completed at Lanier Technical College.
Men Women Total
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Emergency Medical Technology/Techn... 58 18 76
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Accounting Technolegy/Technician a... 5 55 G0
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Mechanic and Repair T T Other 1 1
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Medical Office Management/Administrati T ]
Medical Reception/Receptionist 6 1 19 21
Medical Ti Transc 1 & T
MedicaliClinical Assistant 153 o o
Nurse/MNursing Assistant/Aide and Patient Care Assistant a 2 g1 a5
Operations Management and Supervision 3 1 32 36
Perioperative/Operating Room and Surgical Nurse/Nursing 1 1
Personal and Culinary Setvices, Other 1 1
Pharmacy Technician/Assistant 1 Z 5
5 2 23 |
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Lanier Technical College ranks 2880th for the average full-time faculty
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Average FT Salary $38,308 ($35,803 male / $39,987 female)
Number of FT Faculty 72 (28 male / 43 female}
Total Benefits $650.455

Comment and Corrections

Familiar with this University? Ve would |ove to hear about your experience. Feel free to add comments or additional information regarding Lanier Technical College.
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MAT 1012 FOUNDATIONS OF MATHEMATICS STANDARD



Standard

|2 State Standard O Institutionally Developed

Cellege: N/A |

MAT 1012 - Foundations of Mathematics

Emphasizes the application of basic mathematical skills used in the solution of occupational and technical problems.
Tapics include: fractions, decimals, percents, ratios and proportions, measurement and conversion, formula manipulation,
technical applications, and basic statistics.

Competency

After completing this section, the student will be able to:

Hours

=

ab
|

Competency Areas

P.L
Class ‘ D.Lab [ OB
u

Hol

Fractions

Class

Decimals

D. Lab

Percents

P.
Lab/O.B.1

Ratios and Proportions

Credit

L4 1] [} [} 4]

Measurement and Conversion

Formula Manipulation

Technical Applications

Basic Statistics

Prerequisite: MAT 087 or entrance arithmetic score in accordance with approved TCSG admission score levels,

Corequisite:

FRACTIONS

Course Guide

Simplify fractions.

Multiply and divide fractions.

Add and subtract fractions.

Add, subtract, multiply, and divide mixed numbers.

Solve application problems with fractions.

Hierarchy of operations.

DECIMALS

Read and write decimal word names.

Identify place value.

Round decimal notation.

Add and subtract decimal notation.

Multiply decimal notation.

Divide decimal notation

Convert from fraction notation to decimal notation

Estimate with decimal notation.

Solve application problems with decimal notation.

Hierarchy of operations.

PERCENTS

Convert between percent and decimal notation.

Convert between percent and fraction notation.

Solve percent problems using percent equations.

Solve percent problems using proportions.

Solve application problems invelving percents.

RATIOS AND PROPORTIONS

Define ratios and rates.

Simplify ratios in fraction form.

Find unit rates.

Define a proportion using cross products.

Solve application problems involving proportions.

MEASUREMENT AND CONVERSION

Convert linear measures involving American and metric units

from ene unit of measure to another.

Convert weight and mass units from one unit of measure to

another,
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Convert capacity from ene unit of measure to ancther.
Solve application problems involving measurement and
CONversion.

FORMULA MANIPULATION 8 0 0
Solve basic fermulas for a specified variable.

Identify basic two and three dimensional figures.

Find the areas of rectangular and circular figures.

Salve for volumes of cubes, rectangular solids, and right circular
cylinders.

|dentify, measure, and solve problems using angles.

Evaluate technical formulas.

TECHNICAL APPLICATIONS 10 1] [1]
Apply mathematical concepts of varied occupational
applications.

BASIC STATISTICS 5 0 0

Solve applications involving circle, bar, and line graphs.
Solve applications invelving frequency, distributions, and

histegrams.
Find the mean, weighted mean, median, and mode for a set of
data.
Suggested Resources
Media
{text/audio/
visual/imwww/ Place of
other) Author Title: Subtitle Edition = Publication = Year Publisher/Publication | pp.
Akst, G, v y
3 Basic Mathematics .
Text gnd Bragg, through Applications. 39Ed | Boston (2005). = Pearson Education, Inc.
Lial, M., |
Salzman, . Pearson Addison Wesley
Text S., and P 7 Eq. | Boston (2008). Longman.
Hestwood, A
D

(Technical College System of Georgia, 2008b).
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Office of the President

November 17, 2008
TO WHOM IT MAY CONCERN:

Paul W. Godfrey is authorized to conduct research involving the established and
commonly accepted educational settings of Lanier Technical College. Specifically, he is
authorized to have all students taking a MAT 1012 Foundations of Mathematics class at
Lanier Technical College during the fall quarter of 2008 and the winter and spring quarters of
2009 complete the READI assessment as part of their class. He is authorized to collect grade
data on these students and the detailed results of their READI assessment. Both the
completion of the mathematics course and the READI involve the normal educational
practices of the College.

He is authorized to contact all Lanier Technical College mathematics instructors to
gain their assistance in encouraging the students to complete the READI. He is authorized his
normal access to Banner for data collection. He is also authorized the assistance of the GVTC
coordinator in collecting and use of READI data.

The privacy of the students and staff will be protected and data collected will be
handled in such a way that they remain anonymous. The data collection portion of this study
should be complete by the end of FY2009.

Tobl. Az

Michael D. Moye, Ed.D.
President

MDM:bs
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READI is a patent-pending tool provided by DECADE Consulting, LLC and may not be

used in whole or in part without the expressed, written consent of DECADE Consulting LLC.

READI - for ataDi

Are you ready to take an onling course? By using the web-based tool READI, you can
assess your likelihood for succeeding in an online learning program. This is not a test,
but rather a fun assessment that will help you better understand your strengths and
weaknesses as you prepare to learn online.

READI includes five major assessment components that measure:

Reading comprehension
Technical competency
Individual attributes
Preferred leamning styles
Typing speed and accuracy

To login to READI, please click on the following link: http:/laniertech. readi.info/

COnoe on the main page, you will enter the “New Users™ section of the page. The
usemame and password to be used by all Lanier Tech students is:

Usemame: lanier
Fassword:  student

After completing the assessment, you will view a webpage which will show you your
scores in easy o interpret graphs and text. READI will also e-mail you with a username
and password to go back and view or complete the assessment.

Assessment Progess

Fersonal Information
Persomal Atiributes
TLeaming Styles

TReading
Comprehension
Techaical Competency
Technical Knowledge
Typing Speed &
Accuracy

Confirm Email
Address

Results

Techoical Support

=

IANIER

TECHNICAL COLLEGE

READI- Readiness for Education At a Distance Indicator

PERSONAL INFORMATION

Tt is very important that you accurately enter a walid email address. & copy of your scores
and your READI Personal Identifi cation Mumber (PI) will be sent to this emal address.
TF you stop the assessment and remum Jater you must have the EEADI PIN to lag

* First Nam e: Bab

“ Last Name: ite
A secret and secure PIN will be sent to the email address entred
below. This PINts for you to use when you return to this site.

* Email: pgodfey@isnienech edu

Re-entering your email below will help avard typos, please enter
wour email just as you did above

* Re-enter Email: poodfrepdanienech edu
* Age Range: EEkCT =
* Gender: ® Mae © Female
* How many online courses have you taken b efore?
& YNone, this is my first one
© One
© Tws
© Three
 Four
© Five o7 more

You arenot penalized for guessing on the READI assessment.
Please enter an answer for each question on the assessment.

Starl the READ| Assessment Resel

T Compleic

IANIER

TECHNICS EGE

READI - Readiness for Education At a Distance Indicator

Readiness for Edweation at a Distance Indicator (READT)

Tiew Uners

[ ar g Taern

TEP 1: 1
BERD] wom sz rd, 1€ the

e comect usemame.

STEP 2: Exter fhe passr
e )

ez prvided @ el 2 e ot bk, ple e
eaneact e pamon ta chach (el il et w S 00 15 READ i

Urermame: -] Lagin

Batw ool fra the. —y S
READIFIN:

w BEADI

Paewrd: [

Betrieve alost o1 forgenen READLEDT
Logn

Copyright &

Unauthorized duplication, in whaole or in

W EADI?
So o m.;:.-,
T’:wa(’v Tnfermation
|' Test this :nmpum]

PATENT PENDING

200 - 2008 Decade Consulting, LLC, All Rights Reserved.
arl, is strictly prohibiled.
Privacy Information
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READI- Readiness for Education At a Distance indicator

TECHNICAL COLLEGE

Assessment Pragres

Personal Information

Persondl Attributes
Leaming Styles

Reading
Comprehension

Techaical Competency
Techaical Kncwledge

Typing Speed &
Accuracy
Confirm Email
Address

Results

@

| NEED TO STOP

lick here
Tor detalls

Technical Support

% PERSONAL ATTRIBUTES

This section of READI measures items such as time management, procrastination,
persistence, academic attibutes, locus of control, and will ingness to ask for help. There are
w0 “right” or “wrong” answers, Indicare the answer choice which best describes how you
really are, nothow you may feel you should be or how you may frel the schosl would like
For you to be,

" ¢ Very
Question Notlike  pucn Semewhat o
likkeme likeme

1. Tusually get things done without having - - - -

to be directed by others.
2.Tfeel thatif T setrealisic goals, T can - - - -~
succeed no matter what
3. Considering my personal and professional
schedule, I can commit atleast 6-9 hours
per week to study For an online course.
Note: The amaunt af expected study time Lo c - -
per courss may vary Sguhcantly
depending on the school and the specific
course.
4. Tam likely to delay working on an
assignment vatil itis almost dusfear the s (ol sl [l
deadline.
. When Thave an assignment of chore I
den’t like, I typically start working on o o c [
that task and keep at it untilit’s done.
6. When T don’t understand something, Tam - - ~
hesitant to ask the instructor for help.
7. Tusually finish things I start e Il IS -
8. Other than work-related activities, [can
plan what I do and when 1do it
9. Thave never dropped out of anacademic . - - -
program (high school or college).
10. Thave already thought about how T will

n

needto change my schedule to fit this [« [ o [
course in
11 Iusually get things done ahcad of time [ [ s [
12.Tam interested in taking online coursesto - - - -~
eam a specific degree.
- Not like Somewhat
Question meatall DO Hlame  YO¥
much much
like me like me
13. 1 am willing to spend significant time and - - -
energy to participate in an online course.
14. T need to have someone set deadlines for c c s c

me Lo gel things done.
15. 1 feel that change has a lot 10 do with - - - -
being successful

16. 1 like to figure things out on my own e e e e

17. 1 often have trouble getting things done - - - -
on time.

18. I agree that school success is mostly a
result of one's socio-economic c c c c
backeround.

19. 1 have never failed to complete a course - e P e

20. [ am concerned about being successful in r r s e
this online program.

211 faced with a problem [ couldn't solve, 1 - - -
would ask the instructor for help.

22. 1 am able to express myself well in c A - I
writing.

23.1am comfortable reading formore than - - - -
30 minutes at a time,

24. I think that intelligence is given and - o & -

cannot be trained or become stunted.

Continue To Next Section Resst

11% Complete
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READI Release 5.0
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Privacy Information

Assossment Progiess  LEARNING STYLES
Personal Information gy sgotion of READT measures your preferred earaing tyle People |eam in different
Fersonal Attributes  spaps. Some like to learn alone, sthers prefer groups. Some like o listen tonew
Learning Styles information, seme prefer reading new information. There is no “right” or “wrong” leaming
e style, Indicate the answer choice which best describes how you really are, not how you
P . may feel yeu should be or how you may feel the schoal would like for you 1o be
il gty the statem ent is very much like me
Techaical Knowledge the statement is partially like me
Typing Speed & the statemn ent is nothing like me
Accuracy
Confirm Email
Address 1 Youhave apersonal or private interest or hobby that you ke to doalone.  © &
Besults 2 You put together itineraries and agendas for frawel You put together ccrc

detailed hsts such as to-do liste
e 3 Tingles, themes or parts of songs pop into your head at random e
4 You are happy in your own company. You like to do some things alone and &
| NEED TO STOP away from others.
elick e
far deiails 5 You like to read everpthing including books, newspapers, magazines, cece
menus, signs, the milk carton, etc.
6 Younavigate well and use maps with ease. You rarely getlost Youhavea © ©
Techm cal Support good sense of divection. You vsually know which direction 35 Mosth,
the statem ent is very much likeme
the statement is partially like me
the statement is nothing like me
7. You prefer to study or work alone. e
8 Youlike being a meator or guide for others. coe
9. You keep ajowrnal or personal diary to record your thoughts. ceor
10. You communicate well with others and often act as a mediator between cecc
them
11. You love sports and exercize. cecc
12, Fou like to listen, People like to talk to you because they feel you e
understand them
13. You like listening to music - in the car, studying. at work (if pessible!) ccr
the statem ent is very much like me
the statement is partially like me
the statement is nothing like me
14. You can balance a checkbook, and you like to set budgets and other ccrc
numerical goals.
15. You use lots of hand gestures or other physical body language when cecc
communicating with others.
16. In school you enjoyed art, technical drawing, geometry. ccc
17. You have a great vocabulary, and like using the right word at the right cee
time.
18. You like the texture and feel of clothes, furniture and other objects. ccc
19. You like text books with lots of diagrams or illustrations. ccc
20. You easily express yourself, whether its verbal or written. You cangive ~ © €
clear explanations to others.
the statement is very much like me
the statement is partially like me
the statement is nothing like me
21. You like playing games with others, such as cards and board games. ccc
22. You use specific examples and references to support your points of view. © ©
23 You can play a musical instrument or you can sing on (or close to) key. € €
24. You like crosswords, playing scrabble and word games ccc
25. You like logic games and brainteasers. You like chess and other strategy ~ © ¢ ¢
games.
26. You like getting out of the house and being with others at partics and other © © €
social events,
27. You enjoy dancing. ceceo
the statement is very much like me
the statement is partially like me
the statement is nothing like me
28. You don't like the sound of silence. You would prefer to have some ccc
background music or other noises over silence.
29. You draw well, and find your self drawing or doodling on a notepad when ¢ ¢
thinking.
30. You use diagrams and scribbles to communicate ideas and concepls. You —© € ¢
Tove whi (and color pens).
31. You easily absorb information through reading, audiocassettes or lectures. © €
The actual words come back to you easily.
32. You like to understand how and why things work. You keep up to date with © © ¢
science and technology.
33. Music evokes strong emotions and images as you listen to it. Music is cee
prominent in your recall of memories.
34 You think independently. You know how you think and you make up your ¢ © €
own mind. You understand your own strengths and
35. You like gardening or working with your hands. cce
Continue To Next Section Reset
22% Complete
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READI - Readiness for Education At a Distance Indicator READI- Readiness for Education At a Distance indicator
Assessment Pragress  Reading Speed and Comprehension Instructions A P
o i eI Reading Speed and Comprehension
Pessonal Ifoctation Tem are about to read a short passage Pay attention as you are reading becanse Persenal Infermation i 2 v
Peesonal Ateibutss immediately after reading the passage you will answer questions about the Prrvonal Atributes  27ding i becoming more and mote importaut in the new knowrledge economy and

Taaming Shvlbe Daseage AND WILL NOT BE ALLOWED 10 GO BACK AND REREAD ik remains the mast effective human activity for fransforming information into knowledge
THE PASSAGE. Read at your noemal reading speed. Don'tiry %o speed read 4

TReading Reading Tf top readers read at speeds of abave 1000 werds per minute (wpm) with near 556
Comprehension iy il g S Heslg e alehe e Sk Bbidig Comprehension comprehension, they only represent 1% of readers. Average readers are the majority and
Techrical, Competeacy: Comprehension Sechion’ butten below. As soon as you have finished reading the Technical Competency oY reach around 200 wprm with atypical tomprehention of 60%. This seems surprising
Technical Knowledge et chick the “Thonn...- Stos Titoe™ butiamts B the e Terhaieal Knowledge 160 moct eaders, ctively seading work decusent, newspapers, magasiies, becks or the
sk s centents of a computer display are prachcing daily for ot [east onc hour With such an
P, The reading section is timed. The amount of time it takes you to read the iag Spen Il CRde Sl B clens oS b an e
Cenfirm Email passage isbeing recorded a3 part of your score. Confirm Email Unfortunabely, this is Bur from the redl situation. The average readeris ve fimes slower
Address * Address than the good reader. Things are even worse if we consider reading efficiency as well as
Results Startthe Reading Comprehension Section | Results speed. Reading efliciency 15 reading speed weighted by comprehension rale and it amounls

o 200 = 0% r 120 cfficient wonds per minute (ewpn) for the average reader and to 1000
% B5% or 30 ewpm For top readers. Thus. an sfficiency rafie of seven dividss thess twe

N —
O 3 Complete e categeries

Compare the results of the average reader to other areas. We may imagine a sprinter
ekl INEED TOSTOP|  practicing every day for several yeas on the running  ack and then juct calmly walking For
o aetais bieaheis arace. We can also picture 2 racing deiver never exceeding 30 mph or a pianist playing

every day of the week for 20 years and only able fo play music like a beginner.
Unfortunately, since the age of 12, most readers do not substantially improve their
cFiciency and never reach their full capacity

Technical Support Technical Support

Ewery computar-user who ic also a slow typist is awars of the benefits he could obtain with
atyping course, but nearly no one suspects the much gher profits he could reach by
improving his reading comprehension and speed. The rapid improvement of voice
recognihion may gradually make typing virtvally obsolete since a good typist perform s well
under the speed of spsach. On the other hand, human or computer speaking, with an
average speed of 150 wpm, will always remain many times ol ower than a good reader,
without any consi deration of the skimming and skipping possibilities

There are three possible ways to improve reading The fastestis probably a speed reading
seminar based upon good materials and animated by a dynamic insiructor. Tt (s quite usnal
for 2 slew reader 10 double and even tn ple his reading efficiency during a1wo-day class
offening a positive atmosphere, carefully selected texts and comprehension tests. However,
as this rapid and encouraging improvementis not sufficiently anchored, it often fades with
time.

A Yook dboit spced vk 55 the scond possmility. Sach s bibok usually poovides sbeed
nd comprehension tasts as well az fachniouas bo improve reading. It often includes mors
PATENT PENDING general inform aton about L anterest Jation, skimming and

READI Release 5.0 ways to approach a text. Some methads may include audio or wideocassettes & booke-
o based method requires a good deal of time as well as a strong commitment from the reader.

Copyright © 2001 - 2008 Decade Consulting, LLC. All Rights Reserved.
Unauthorized duplication, in whole or in part, is strictly prohibited.
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Finally. 3 specd reading comsparter program s peobably the most efficient way to achicve READI - Readiness for Education Ata Distance Indicator
top reading levels. Compaters offer unique exercises to boost reading efficiency through

imteractivity, text animation and pacing, Higher reading ekills obtained with 2 compater Assessment Progiess  READING COMPREHENSION

screen are otally transferable to reading from paper. Unfortunately the inverse way docs Retribfens

ot wark so well. Speed reading software delivers enjoyable and fast paced training, thus Personal Information

For a better score, answer in harony with the contents of the previous reading test
article. Your own knowledge or opinion may somehow differ from the facts and numbers

giving the consistent p ccessary 10 bresk lifelong slow reading habits. This is the Personal Abtributes
tasik that sesinars and speed reading books wnally leave up ta the reader.

Learning Styles provided.
Dane. . Stop Time Eeading % ~
Cornpishension o angwer, click the correspending button, Make sure all questions are mswered.
Technical Competency
5% Complets Technical Knowlsdge L Compared ta average reader, the accomplished reader readswith?
Typing Speed &  higher speed and worse reading comprehension
Heeuracy  highsr speed and better reading comprehension
—1 Confixm Email © higher speed and same reading comprehension
T P - Addeess
1;;\].: L‘\E,L;II m:.\me\zl Bocdte 2, Readers reading above 1000 wpm?
o liase 5.
Cogyright € 2001 - 2008 Decade Consulting, LLC, All Rights Resarved. " Are average readers
Unauthorized duplication, i i i © Arethemaperily of readers
Tri 6 € Arethe 1% readers
INEEDTOSTOP( 3. The average reading speed is around?
oot 120 wpm
150 wpn
200 wpi

Technical Support
4. The average reader comprehension is around?
0%
A%
 B5%

5, A sprinter running as the average reader reads, runs 100m in?
10 geconds (near secord bime)
35 seconds (jogging)
70 geconds (waking speed)

&, Which is the most effective way to acquire knowledge from information?
© wratching TV
" reading text
7 listening to a speech

7. The average human sp eaking speed is around?

120 wpre



© 150 wpm
© 200 wpm

8. Most computer users want to?
© Improve typing
 Improve reading

\ © Buy a larger screen

9. What will lessen the importance of fast typing?
© Spelling-checkers
© More ergonomic keyboards
© Progress in voice recognition

10. A speed reading seminar or book lacks?
© Rapid results
© Consistent practice
© Deep enough explanations
11. What is probably the best way to reach top level reading efficiency?
© aspeed reading book
 aspeed reading seminar
© aspeed reading software

Continue To Next Section Reset

44% Complete

PATENT PENDING
READI Relcase 5.0
Copyright © 2001 - 2008 Decade Consulting. LLC. All Rights Reserved.
Unauthorized duplication, in whole or in part, is strictly prohibited,
Privacy Information

Match the task to the most appropriate application

Spreadshest
Word Frocessor
Database

A Write aletter

B. Manage abudget

C. Track narmes and addresses

TASK 5 . Download and listen to an audio file
Often i online courses you will obtain inform aion from audse files, Demonswate your
ability to dowaload and play an audio file by clicking on the speakers below Tn the audio
file you will be given asecret word, After listening to the fil s insert the secret word into
the box below
Click on these [
speakers to start
downloading the
andio file

The secret word found in the audo file iz [

I you or your computer can not listen to/play audio files, please answer the allernative
ouestion.

TASK 6 - Identify files within folders

Often in online courses you will need to store and retneve files wathin Folders. What is the
name of the FOLDER in which the file named *senpt” i contained?

Pl B Wew Favortes Tools o
Gbock + = - (1] | Psewch | Byrake o | T
sl [T mave

T N— -

=1 My Documents
& 1 nertioed
Cprvitond
[0 ecent

The name of the FOLDER 1a which the file named *seript’ is located is:

TASK 7 . Identify an email attachment
Often in an enline course an instructer may sead you a document as an em al attachment.
In the s age below whatss the file name of the attachment?
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READI- Readiness for Education Ata Distance Indicator

Assussment Progress

Personal Information
Personal Attributes
Learning Styles
Erading
Comprehension
Technical Compersncy
Technical Enowledge
Typing Speed &
Hecuracy

Copfirm Email
Address
Resultz

Technical Suppert

TECHNICAL COMPETENCY
Tn each of the following sections you will be given mstructions to complete a specific
task.

TASK 1. Email Address

Tdentify which of the Foll owing is a correctly formatted email address.
 johndseatyshoo com

© johndse@yshos com

© johndee@yahos

 hip e, yahoo. com

TASK 2 - Follow alink to find a secret word.

Follow the Tntemet link in the paragraph below 1o raad more inform ation about United
States. If you successfully follow this link, you will find the secret word Enter the secret
wrord in the box below the paragraph to indicase that you successfully foll owed the link.
We the People of the Unated States in Crder te form 2 more perfect Tnion, establish
Justace, insure domestic Tranguility, provide For the common defense, promote the
general Welfare, end secure the Blessings of Liberty to ourselves end our Posterity, do
ordain and establish this Censtitution for the United States of America.

The seeret wordis:

TASK 3 - Open afile

In an online course you are instucted 1o open a word processing file. Which area of the
picture below should you click on to start the process of opening the werd processing
file?

© A, “ B. [ o o

| Be e _lnesrt Tock Tahle rdow el

T
rm[@r\ - Lzﬁ IIEIS!

TASK 4 - ldentify the appropriate application

Tn an online course your instructor assigns you to design a fund raiser for a local school
A part of the asmgnment, you are bo (1) wnile a letler about the fund raiser, (2) creale a
‘budget to track the income and expeases, and (2) wack names and addresses of poteatial
donors,

= B
(e Ede Wew Ireent Fome Took Ations bep
[E=TER =

ke, doc

TASK § - Save afile

Tn & online course you are instructed 1 save a word processing file. Which area of the
picture below should you click an to start the process of saving the werd processing file

oA, “ B. (ol +A D

Word
(3 Inzet Tock  Table  Window  telp
@“@“@“@““"w
A e New RO = |12 = 1]1@;1
o DRI OCICICIIOE ICRIIO I

TASK 9 . Print A file

Often in distance Leaming courses you will need o print a file. Which arca of the picture
elow should you click on to start the process of prnting thiz web site?

© A « B. LI+ D
ng]: Micrusoft Intemet EBxplorer

TASK 10 - Use a search enging

To find resources on the Internet fFor an online course you may need to use a search
engine. ‘The image below i taken from a search engine. Which area of the picture below
should you click on to start the process of searching with this search engine?

© A B, c©c. c




Find It Now: ]—@ D
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© Thave a system for regular backup of my dara. T could teach others how 10 save
and organize their files.
(%) Hardware/Troubleshooting
© 1 request help when experiencing a problem with a computer.
© T ean disconnect compnter cables, move the compurer and reconnect the cables
50 it will work.
© Tean identify and correct simple computer problems; i.c. disconnected cables,
printer jams, and frozen/ locked up computers. | understand the necessity and
purpose and use of virus protection software.
© Tean snccesgiily semp o new comprier. | can upgrade my computer's hardware
components, | assist others with their hardware trouble-shooting.
(6) Software Usage
1 do not use a computer
© About all [ know how Lo do on the compuier is o surf the Intemet, send and
receive email, and/or play games.
€ Tean run more than one program sinmdaneonsly and have several windows
open at the same time. [ can install software and customize the look and sounds
of my computer. I feel confident enough to teach others some basic operations.
© 1ean trouble-shont and seccessfilly correct software probiems. 1 leam new
programs on my own. [ teach basic computer operations to others and help
trouble-shoot other user’s software problems
(7) Internet
© 1 do not use the Intemet or do not have access 1o the Internet.
I can navigate the Internet fo find relevant informarion. | can vse a variety of
h engines to find relevant ional web sites and curriculum resources,
© Tean copy and paste text and graphics from a web site and can odit my
hookmark list. | can set my browser to a default home page of my choice. I know
what cookies are.
© 1ean download and isstall plug-ins and customize my preference setings. 1
understand how to use memory caching to improve performance. T teach/support

others to use advanced Intemet skills and features,
gy in your Life
(1) How many of the following tasks have you done within the last 30 days?

* Downloading music online » Banking Online
« Finding medical info onliner Listening to the radio online
* Playing games online * Printing maps online
+ Reading news online + Reserving travel arrangements online
* Shopping online * Using email
=
(2) How many of the following devices do you own or use regularly?
« Bl v « Digital Camera
* Cell Phone * Digital Video Recorder
* DVD Player = GPS Device
* MP3 Player (iPod, cct.}» PDA - Personal Digital Assistant
* Seanner = Satellite Radio

=

gy Vocabulary

in online courses.
b

(3) What type of operating system do you have on the computer?

(4) How do you connect to the Internet?

Continue To Next Section Reset
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READI- Readiness for Education At a Distance Indicator

Assessmant Progress

Fersonal Information
Personal Attributes
Learning Styles
Eeading

TECHNICAL KNOWLEDGE
“Thas section of READI measures your levels of knowledge sbout technol ogy as well as
levels of the usage of technology in yeur life It also allows you to report some information

about the primary computer you will use to take online courses

Technology Usage

Technical Comperegey 5616t the description belows which best describes your technology sbibbies and

Technical Enowledge
Typing Speed &
Arcuracy

Confirm Email
Address

Results

Techaical Support

experience.
(1) PDF Files

€ Lo wat inwow wiat PDF fles are.

© Law aware of what PDF files are and my computer can dovmload and view
them

© Lregulasly view and can create PDF hiles on my compiter

T caw use advanced fatures with FUF files such as adding digital signatures,
password pretecting, and iategranng data fields,

(2) lectronic Mail (€Mail}

© T do nat use electronic mail (e-mail )

¢ L use o-mail and can read and send messages 1can reply or delete received
messages.

€ I can create graups of users, aitackh files, and marageledit ny address book. |
can subseribe to and unsubscribe from clectronic maling lists

© T can use advancad e-vail fotires cuch as fillering delayed ssading, wid raturn
raceipes. 1 teach/support others to use advanced e-mail skills and Feamres,

(3) Word Processing

© T do nat use 2 word processar.

© I can create @ new word processing dosumeni, save, print, and then reopen the
document later. My documents tend to use the same page setup, siyles, and fonts

© T can change formai (bold, italics), page orientation, and mseri graphics info a
ward d ricve text b 1 uss word
processng for naarly all wy professianal work,

T can create mail merge documenis and use lemplates Tuse features such as
tables, word art, and text boxes to enhance my document. T teash/support others
advanced word processing skills and features

(4) Tile Management

© 1 do nat save any documents | create using the computer Itype and pnnt 161
needto edit a document, Tstart over.

© L can open and save documents on different drives. [ have not created any
arganized filing system and am not sure what a folder is

L have a systam for izing my fies and folders. I the

of a regular bavkup of my data.

Select the best definition for the following technology-related temms.
(1) Asynchronous Communication
© Online discussions vecurring independent of time or location. Participants send
messages 1o a central location (discussion forum) where they are archived for
later retrieval from other participants.
 Online discussions oecurring independent of location, but ot the same time (real
time). Participants must agree on a time to log into the discussion forum and
messages are received at the moment they are sent
© Communication programs that run in the background of a computer, enabling
applieations 1o run in real time.
© A mode of communication used 1o protect a networked server or client machine
from damage by unauthorized users
(2) Blog
© Stands for “Binary Logic Of Grammar.” It is the syntax which govems the
methodology used for creating computer software.
© The most common type of computer port used in today's complters.
© The bar that spans the bottom of the computer sereen and contains the Start
button on the left side and the systray and clock on the right
© A Web site that contains dated entries in reverse chronological order (mast
recent first) about & particular topic. Functioning as an online newsletter, it can
be written by one person or a group of contributors.
(3) Browser
© One who inspects something leisurely and casually.
© A computer program that is designed 1o replicat
other programs stored in a computer.
aram that acecsses and displays files and other data available on the
Intemet and other networks.

I by copying itself into the

a

o

Software designed to control the hardware of a specific data-processing system
in order to allow users and application programs to make use
(4) Computer Virus

© A long, rectangular image that can be placed just about anywhere on a Web page
Most are 468 pixels wide by 60 pixels high (468x60). They may contain text,
images, or sometimes those annoying animations that make it hard to focus on
the page's content.
A computer program that is designed 1o replicate itself by copying itsel'into the
other programs stored in a computer. 1t may be benign or have a negative effect,
such s causing a program lo operale incorrectly or cormupling a compuler's
memary.
A collection of pictures or images that can be imported into a document or
another program.
‘Text-based faces and objects that vou often see in e-mail and online chat.
(5) Isp
Stands for “Intemet Sccurity Practices.” It is a set of guidelines for safely using,
the Intemet
 Stands for “Intemet Service Provider.” It is an arganization that provides access
10 the Intemnet.
Stands for “Installer Service Pack ™ This term defines the most recent version of
upgrades for your computer.
Stands for “Individual Service Policy.” This is the agreement between a
computer user and the company which manufactured the computer.

a

a

o

.
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(6) Emoticon
© A quantity, defined by both magnitude and direction

© A software program that travels the Web locating and indexing websites for
search engines

© Any external device that provides input and output for the computer.

¢ Keyboard characters used in combination to produce whimsical symbols
representing a range of emotions,

(7) Login
© A compressed image file format
€ An Intemet-based discussion about a particular topic.

© A computer network limited 1o a small area such as an office building,
university, or even a residential home.

cA i of i ion that auth our identity, This could be a
name and password or an ID number and security code.
(%) Netiquette

€ Junk e-mail or imelevant postings o a newsgroup o bulletin board

¢ Proper protocol for communicating on the Intemet. It involves respecting others'
privacy and not doing anything online that will anney or frustrate other peaple.

© An internal or private network that can only be accessed within the confines of a
company, university, or organization,

© Wireless used for she between desktop and
laptop
) Proctor
© Aclever or expert who ¢an gain ized ascess to other
compuers

£ Anew user of a technology, such as a computer, a certain compuler progran, or
the Intemet
¢ The branch of medicine that deals with the diagnosis and treatment of disorders
affecting the colon
© A supervisor of an examination from a school,
(10) URL
© Stands for
file size of
© Stands for "Undergraduate Reference Librarian.” This is the person in the library
who assists smdents with using reference materials.
Stands for “Ubiquitous Re-Locator.™ It is the process whereby Internet users are
forwarded to the correct web site.
Stands for "Uniform Resource Locator.” It is the address of a specific Web site
or file on the Intemet, A URL cannot have spaces or certain other characters and
uses forward slashes Lo denote different director

a
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Personal C.

‘Answer the questions below about your FRINARY COMPUTER - the one you will use
most often to take your nline courses.

(1) Do you own a computer?
© Yes
© No
(2) Estimate how many years old the computer is which you will use to participate

IANIER
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READI- Readiness for Education At a Distance Indicator

Assessment Progiess  TYPING SPEED AND ACCURACY
Instructions
Perscnal Infermation

Personal Attributes A smudent does not have 1o be an expent typist to succeed in an enling course Howewer,

Leaming Styles the Faster you can type and the Fewer etrors you make will impact wour ability to
Reading participate in online course
Cemprehension

Tochnical Competengy T9Pe the passage below at your normal typing pace in the box below. If you make a
FUHER MO stalce wou mag correct i, but realize that this wall lower your bme Immedialely after
Techaical Enowledze ooy are finsched typing, click the “Done” button Click this button oaly snce There may

Typimg Speed & b aslight delay as your individual score zeportis gensrated,
Accuracy
Confrrm Email Use the choices below to indicate where you would like the original passage to be placed
Address in relabion to the text eniry box
Regults
Text to
Text || You You || fext Lo troa
O 10 type type to
type the the type
| NEED TO STOP| here r‘;"‘l Iz‘;z here You type the
ik dank: text here
L 5 2]

Technical Support

Texttotypeislocatedon  Text totypeislocateden  Textto type s located
the left and the inpst box  the right and the input abowe the input boxc
islocated on the tght.  bost is located on the laft

Start Test

TE Complate

PATENT PENDING
READI Release 5.0
Copyright © 2001 - 2008 Decade Consulting, LLC. All Rights Reserved.
TUnauthorized duplication, in whole or in part, is strictly prohibited.

WY TECHNICAL COLLEGE

READI - Readiness for Education At a Distance Indicator

Assessment Pragiess  TYPING SPEED AND ACCURACY
Instructions
Personal Information

Personal AlIbUSS Ty, the passage below atyour normal typing pace in the box below. If you maks a

Leaming Styles tistake you may corvect it, but realize that thie will lower your time. T ediately after
Reading sou s finished typing. click the “Done” button. Click this button only ence. There may
Comprebension be aslight delay as your indivsdual score report is generated

Technical Competency
Technical Enowledge

Probiably the grestest beasfit of orline £

Typing Speed & education s the incredible canveriznca that it

Accuracy offers. Ulike a fradtional class, onlin

Confirm Email courses usually da not have ragular maatings.

Address “Ther still may be due dates for assignments

Resultz and xams. and you may have schadulsd chat
sessions

S

| NEED TO STOP

Done..... Stop Time

TE% Complete

PATENT PENDING
READI Release 5.0
Copyright © 2001 - 2008 Decade Consulting, LLC. All Rights Reserved.
Unauthorized duplication, in whole or in part, is strictly prohibited.
Privacy Information
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READI - Readiness for Education At a Distance Indicator

Assessment Progress
Congratmlations!| Hevs ave the results of your READT assessment, To PRINT these resulis click
Personal Infomation oo of the twe scons below, The Adobe Acrobaticon () will apen the results i the frae Adobe
Personal Atwibutes  Aerobar Reader Tf you don't have Adobe Acrobat Eeader installed on your machine, you o

an

Leaming Siyles  downlond and ingtall it Alternatieely, yon may click the Adobe Flash icca (7)) to view these
results.

Reading

Comprehension

Ifyou would like to SAVE these results to your locel computer for future reference or to email to
Technical Competencyy oy inctuctor, click the Adobe Acrsbaticen (%) Then click the *Save® icon in the Adobe
Technical Eaowledge Acrobat Reader toolbar to save the file

Typing Speed &
Aceuracy o can also use the PIN that har been seat to the email address you provided o log back in and

Confirtn Erasil review your results of any fme
Address
Results (9 Email this Report Printing Options: = 5
A Guide to Interpretation of your READI Score
Log Our

READI 5 & 100l to help you assess your readiness for online leaming The READI toel is not
o intended to malce an absolute decision as to whether or not you will succeed as an online learner.
Technicl Juppol | Boyever, gour soores will give you an idea of your strengths in the different components

READI m sasures.

Student: Bob White

Schaol: Lamer Technical College
Date of Assesament: August 29, 2008

# of courses taken anline:

Color ey

The celer seale below is used throughout this score repert to rate yenr remits oa each iten
zow ] I =00

RESULTS AT A GLANCE




Your on sereen reading comprehension was measvred at 9 % as indicated below
High

Low
@

Your on sereen reading speed was measured at 2318 WEM as indicated below

Technical Competency
Your owerall score for the techaical competency is 40
High

Low
I

T order te participate in class, a student must have some way to get to the classroom A studsnt
in a traditional class may drive a car on a highway to attend class, but a student in an online
course “drives* a compater on the Interaet (the Informason Highway) to *attend” class. Your
score indicates that you may lack some of the basic skills needed to use a computer and the
Taterner. Eesearch shows that students who are not comfortable using 4 computer and the
Tnternet often fall behind in online courses. You may want to consider becoming more familiar
with using personal computers and the Internet before you. enroll in an online course

B rscing Cemprebension O Techricsl Competency.
W Technical Knowleds  OPersonsl Alritudes

Evalustion Aren

COMPARISON TO MATIONAL AVERAGES

A Percenite Bands
Ouerall Technical Competency e a 3
| computor Compoteney » | - 0

-Internet Competency s o B
 Teehnieal Knoveoige (3 A 0
Reading Competency ” p E
Typing Speed = o0
Typing Accuracy # o

o w 3 50 [ 83 00

ey
© Nl frerae

& Vo Seore

Eeading Speed & Comprehension

The average adultreading speed Sor English prose text in the Tnited States is around 250 to 300
words per minute, Research shows that reading it azound 25% slower From & compiter sereen
than from paper. Thus you may slightly increase your results to find your speed when reading
feom paper.
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O Computer Campeterey O inerret Competerey

Compuer Cempetency et Competency
Evsluslion Ares

Computer Competency = 40
Internet Competency = 40

Technical Knowledge
Your overall score for the technical kaowledge is 18

Low
Techaclogy Usage

Tour cumment level of technology usage is a serious concemn In most onling courses all
course content and communications from the teacher and other shidents are provided using
technelogy. It is strongly suggested that you seck the resources provided by pour schocl for
grovth in this area. ¥ ou may also use the Technology Tutorials provided below.

Technalogy in your Life

.Ynn are at the lowest lewel of tachnology usage on this scale Fersons who regularly use
sewral items of technology and whe regularly complate tasks online swill have the
experience needed to be comfortable and confi dent taking online courses. Because you are
integrating very litde technology into your regular routine it is recommended that you take
advantage of the techneology support services provided by your institution. You may also
use the Technology Tutonals provided below,

Technology Vocabulary
You are at the lowest level of technology knowledge on this scale. In online courses some
of the tesms used n this assessment may be regulady used You will be expected to know,
what the term = mean and how their meaning impacts your ability to learn. You are strongly
encouraged to seck the techacl egy support services provided by your insuiution toiacrease
your understanding of techaology. Yon may also use the Technology Tutorials provided
below.

Personal Computerflatemet Specification

Wl = 50 v @ computer?.
Tour answer. Yes

Comprehension Cm;‘;’mﬁm Reader Profile
£ EA elow average reader
50% Average reader
i3 Good reader
5% Excelleat, et render

Tt is good that you own your own computer. Tou are encouraged to make sure that your

wirns protecti on 15 kept updated end that you regularly back up your files.
.Esﬁm-knwmxyysnrs old the cargputer is which you vall use to partcipate in snkine

cources.:

Your answer: 1 -2

With a computer this new you should net have any problems accessing your online courses.
. What type of operating system do you have on e computer?

Tour answer Windows Vista, Windows XF Pro, Windows XF Home, Windows 2000

You should net have any preblems accessing online courses with this operating systen
. How do you connect to e Internet?.

Your answer: Nerwork

You should not experience problems connecting to your onling courses using a netwerk:

connecton, However, check with your Infermation Technology department to zee if any

firewalls exist which could be problematc

Personal Atmibutes
This section items fon, persistence, academic
attributes, locws of control, and vallingness to ask for help. These attributes can be enhanced or
improved through academic interventions. Ask your facully member or cademic advisor about
the rescnrces for remediation andlar suppert which your schoel ray provide

The maximum possible score For this section is 96 You scored a total of 45 Your results are
belowr

Lowi High

Asademic Atiributes
Academic atributes reflect your history of success with academic pursuits as well as your
perceived ability to perforn well acadanically. ¥ our score indicates that you may

jemce academic chall Iti that you discuss this with someone
such ag an academic advisor or faculty member,

Help Seeking

[C] e Help Secking category reflects your willingness to ask for help whea you eaceunter 2
problem. It is very smpertant in an online course that when you are confused about the
course content of the enline course process that you seek help from the Faculty member o
ofher appropriate person. Your scare indicates that you resist asking for help. When you
esperience problems in enline courses, do not waste fime, seek help soon.

Persistence
[ ersistence is a mease of yout likelihood to finish what you started. Your score indicates
alow rate of persistence hased an your prior experience. I is recommended that you

aselc the support of your Faculty member, Eellow students, family or others to encourage
ou to remain active in the course. Dunng an enline course yeu may have feelings of
isolation or feel overwheimed At these fimes don't all ow yourself to become discouraged
and entertain idsas of dropping out. Hang in there!




Procrastination

.Pmcramnmm is putting off till tomorrow what could be done today. Because yon may not
face gour teacher and fellow smudents cach week, it is easy to delay starting werk e
assignments. Your score indicates that you are somewhat likely to procrastinate. You
are encouraged 1o get stantedimmediarely on course assignments. Imagine how goed it
would feel to complete an assignment sarly

Time Management
Most online courses donot require any class attendance. However, a significant amount of
time s still required each week For reading course materials. Your score indieatos that
time management is a challenge for you. Itis rec ommended that you carefully read e
course syllabus, then get a calendar and plan the due dates for all of your assignments. Flan
for a specafic number of hours each week to work on course assigaments.

Locus of Contrel

[l Locus of Contl is ameasure of the degree to which you feel that you are in control of
what happens to you. A perzon with bigh fntemal) locus of conteol believes that their
expessences are contralled by their own skill o efforts, Your scoreindicates a high
degree of locus of control. This attribute will serve you well since many online courses
require the student bo take much initistive in the Leaming process

Prefered Leaming Stvles

Leaming style is an individsal's unique approach to learning based ca strengths, weaknesses,
and preferences. Eversoac has amix of Leaming styles. Seme people may find that ther have a
dommant style of leaming, with Fer less use of the other styles, Oiers may find that they use
different styles in different circumstances There is no ight mix. Nor are your styles fized You
can develap ability in less dominant styles, as well as farther develop styles that you already vse
well, By recogrizing end vndsrstandng your own learning styles. you can use techniques better
susted to you. This improves the speed and quality of your leaning

Visust

Leggest el

Sotsry — Prysical

vers e

View your Learning Styles graph ahave to identify your dominant style(s). Onre you have
located your dominant style{s), you may click on the baok icons below ta learn more ahout

each style. To close ]

farmation on each style, simply eliek the book icon ag
The leaming styles are:
@ Visual (spatial) - You prefer using pictures, images, and spatial understanding

@ Aural (audi
@ Verbal (linguistic) - You prefer using words, both in speech and w

~musical) - You prefer using sound and music

ng
2= Physical (kinesthetic) - You prefer using your bady, hands and sense of touch
 Logical (m
2= Social (interpersonal) - You prefer to learn in groups or with other people

@ Solitary

thematical) - You prefer using logic, reasoning and systems

rapersanal) - You prefer to work alone and use self-study

IF you'd like to learn about how o use leaming styles as part of an overall accelerated learning
progeam, visit the Memletics Accelerated Learning Manual's heme page.

For more information on leaming styles visit the Memletics website.

Typing Proficiency

A student does not have to be an expert typist 1o succoed in an online course. However, the
faster you can type and the fewar crrors you make will impact your ability Lo participate in
onliné courses.

‘The average workplace typist reaches about 50 to 60 words per minute. The average wob surfer
comes in at around 30 words per minute, at a peak. Many onling ceurses requine you to type as
you participate in discussion boards, email the instractor, and compose papers, If you lype
slower than about 20 words per minute, you should consider using a resource such as

wiww leam2type com. This resouree is the leading FREE Web site that helps you master the
skills of touch typing. Whether yourc a typing expert or just a "hunt & peck” beginner, the
interactive excrcises in this Typing Tutor automatically adjust to your skill level. The better you
act, the more challenging fhe Typing cxarcises become. You can come and go 35 you please and
pick up the typing lesson where you lefl ofT.

Gross Seore: 24 WPM

Total Errors: 2

Net Score: 23 WPM

Time

Elapsed:

Characters

Fer Minute:

Accuracy:  95.2%

Text Given:  Probably the greatest benefit of online education is the incredible convenience
that it offers. Unlike a traditional class, online courses usually do not have
regular meetings. There still may be due dates for assignments and exams, and
you may have seheduled chat sessions.

Text Typed:  Probably the greatcst of onling cd is the incredible jience that it
offers. Unlike a traditional class, enline courses usually do not have regular
meetings, There may still be due dates for assignments and exams, and you
may have scheduled chat sessions.

1 minute 43 seconds

155

146

Errors Probably the greatest henefit of online education is the incredible convenience

Found: that it offers. Unlike a tracitionel class, online covrses usually do ot have
regular meetings. There still may be due dates for assignments and exams, and
¥ou may have scheduled chat sessions.

Your accuracy was
‘measnred at 95 2%

50
) 0
= 100
23WPM
o 2
T~
Average Typing Speeds
64-120
1Top 108 rEa

2nd 1004 56 - 63 WPM
3rd 10% 4% . 53 WP
Ath 10% 44 - 48 WP
Sth 10% 38 - 43 WPM

6th 1004 34 - 37 WPM
Tth 1004 30 - 33 WPM
Bth 10% 26 - 29 WPM

ohI0%  21-25WPM o LoU
Scars

Eaottom

1% 4 - 20 WPM

Support List of Helpful Tips
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From: Dr. Mac Adkins [macadkins@decadeconsulting.com]
Sent: Wednesday, September 03, 2008 9:55 AM

To: 'Paul Godfrey'

Subject: RE: Use of READIin Research

Paul,

Yes, it will be fine for you to include the items which READI measures. However please provide the following disclaimer. READI
is a patent-pending tocl provided by DECADE Consulting, LLC and may not be used in whale or in part without the expressed,
written congent of DECADE Consulting, LLC. Good luck.

Mac
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APPENDIX G

INSTITUTIONAL REVIEW BOARD APPROVAL
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Tl CY Users/pgodirey/Diesktop LSW2 085 20M I TRB% 20ApprovaPe20- %20 HILhtm

From:

Kim Fowler

[kfowler@uga.

edu)

Sent: Tuesday, January 13, 2009 11:07 AM

To: rbhill@uga.edu

Cc: peodfrey@uga.edu

Subject: IRB Appraval - Hill

Attachments: consent letter (informational letter) to obtain informed consent REVISED.doc

PROJECT NUMBER: 2009-10448-0

TITLE OF STUDY: Charactenistics of successful and unsucessful technical college students in onling and face-to-face mathematics
classes

PRINCIPAL INVESTIGATOR: Dr. Roger B, Hill

Dear Dr. Hill,

The Universily of Georgia Institutional Review Board (IRB) has approved the above-titled human subjects proposal that was reviewed
by expedited review procedure. You may now begin this study. Your approval packet will be sent by mail.

Note: | made minor corrections to the Consent Letiter o include language currently recommended by the IRB. An e-copy is aitached to
this email; please save this revised document for any future contimuing review/amendment requests and for use with your participants.

Thanks.

Please remember that no change to this research proposal can be initiated without prior review and approval by the IRB (excepl when
necessary o eliminate apparent immediate hazards to the research participant). Any adverse evenlts or unanticipated problems must be
reported to the IRB immediately. The principal investigator is also responsible for maintaining all applicable protocol records
(regardless of media type) for at least three (3) years after completion of the study (i.e., copy of approved protocol, raw data,
amendments, correspondence, and other pertinent documents). You are requested to notify the Human Subjects Office if your study is
completed or terminated.

Good luck with this study, and please feel free to contact us if you have any questions. Please use the IRB project number and title in
all communications regarding this study

Thank you,

Kim Fowler

Human Subjects Office

606A Boyd Graduate Studies Research Cenler
University of Georgia

Athens, GA 30602-7411

kfowler@uga.cedu

Telephone: 706-542-5318

Fax: 706-542-3360
hitps://'www.ovpr.uga.edu/compliance/hso/

Mo virus found in this incoming message.
Checked by AVG - hitp:/fwww.avg.com

Version: 8.0.176 / Virus Database: 270.10.6/1891 - Release Date: 1/13/2000 8:17 AM

file/Cl U sorepodfrey Desktop/ 1. 3%204% 20M I TRE% 20Approvals20- %2 0HilLhim 1 11972008 9:02:29 AM
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(Opt-out statement to be emailed to all MAT 1012 students through the ANGEL course portal used for all
classes AFTER grades have been submitted each quarter)

Dear MAT 1012 student:

I hope you got a lot out of the MAT 1012 Foundations of Mathematics course and the READI
evaluation you completed at the beginning of the course. In order to determine how to better meet the needs of
the students, I am doing research on the preferred learning styles, technical competencies. on-screen reading
speed and comprehension, and typing speed and accuracy as determined by the READI evaluation and the
success students have in the class.

This study, entitled Characteristics of Successful and Unsuccessful Technical College Students in
Online and Face-to-Face Mathematics Classes. secks to find out differences and/or similarities in preferred
learning styles, technical competencies, on-screen reading speed and comprehension, and typing speed and
accuracy of technical college students in this basic mathematics class. I will use the READI data you provided
as part of your participation in the basic mathematics course MAT 1012 and the course grades recorded in the
BANNER student database system. You don’t have to do anything else. Of course, I remove all names and
identifying information from data before I use them in this research.

If you do not want your data to be used in my research on this type of class project. please mark the box
below, print your name, sign. and return the form to me via email (pgodfrey@laniertech.edu) FAX (770-531-
6328) or on paper (Paul Godfrey, 2990 Landrum Education Drive, Oakwood, Georgia 30566). Please contact
me with any questions about this project.

Since your grade in this course has already been recorded, you can be assured that neither your grade
nor anything else related to this class will be affected by your willingness or unwillingness to have your paper
included. Your participation is voluntary and you can refuse to participate or withdraw at any time without
penalty or loss of benefits to which you are otherwise entitled. Do NOT sign the form or return it if you ARE
willing to have vour data used in this research.

You may change your mind at any time and decide later that you do not want to have vour paper used. If
vou do this, simply sign and return the form, and [ will remove any data I can identify as coming from you from
any research I am doing. If you have any questions or concerns about your rights as a research participant,
please contact The Chairperson, Institutional Review Board, University of Georgia, 612 Bovd GSRC, Athens,
GA 30602-7411; telephone (706) 542-3199: email address irb@uga.edu.

O 1do NOT want my READI data or grades used in this research.

Printed Name

Quarter MAT 1012 was taken

Signature of Participant

Date




