ABSTRACT
BELL, PAUL DAVID. Can Factors Related to Self-Regulated Learning and
Epistemological Beliefs Predict Learning Achievement in Undergraduate Asynchronous
Web-Based Courses? (Under the direction of Paul F. Bitting and Duane Akroyd.)

The purpose of this study was to examine the effects of subfactors of self-regulated
learning (SRL) and epistemological beliefs (EB) on individual learner levels of academic
achievement in an asynchronous Web-based learning environment while holding constant the
effect of three covariate factors: (a) self-efficacy for using computer technology, (b) reason
for taking an online course, and (c) prior college academic achievement. The study
population was comprised of 201 undergraduate students enrolled in a variety of
asynchronous Web-based courses during the spring 2005 semester at a university in the
southeastern region of the United States.

Data was collected via a Web-based self-report questionnaire and subjected to the
following analyses: (a) separate exploratory factor analyses were performed in order to
determine the factor structures for the self-regulated learning and for the epistemological
beliefs question items, (b) Pearson correlation coefficients describing the associations among
the independent variables and between the independent variables and the dependent variable
were compared, and lastly, (c) course grades were regressed on the linear combination of all
the variables in the model.

Analysis of the data revealed that while 5 of 11 independent variables were associated
with the dependent variable (GPA, Expectancy, Effort regulation, Quick learning and
GPA_Exp); only three (GPA, Expectancy, and GPA_Exp) were significant predictors in the

linear predictive model of learning achievement in asynchronous online courses.



Study findings were analyzed and reasons offered for why the predictive model of
learning achievement in asynchronous online courses included only one self-regulated
learning subfactor, no epistemological belief subfactors, and only one of the three covariate
factors. Future research that looks at other factors affecting learner achievement and that
employs other research methodologies, such as qualitative analysis, are warranted and would
greatly add to the literature related to learning achievement in undergraduate asynchronous

online environments.
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CHAPTER I: INTRODUCTION

Increasingly, public institutions of higher learning are adding asynchronous Web-
based instruction to their undergraduate degree programs. Although online learning has been
hailed as the next revolution in access to higher education, the reality is that many
undergraduate learners (late adolescent students between the ages of 18 and 25 years of age)
who function well in traditional on-campus classrooms are not likely to be ready for the
demands of asynchronous Web-based learning (AWBL). This reality is based on the fact that
online learning requires more learner control and self direction than traditional classroom-
based instruction. For example, online students must be able to self motivate, self manage
and self assess their own learning. These abilities are representative of higher levels of
intellectual development that “may well be unattainable during the late adolescent years”
(Turnbull, 2003, p. 79). The college learning experience represents, for most students, the
first time that they generally must take more responsibility for and control of their academic
learning (Perry, 2001; Thompson & Geren, 2002). Asynchronous Web-based learning, which
is not tied to a specific place and time, involves higher intellectual abilities as well as
increased levels of independence that late adolescent college students are not likely to be
prepared to assume.

Asynchronous Web-Based Learning: Learner Controlled

Asynchronous Web-based learning (AWBL) occurs in cyberspace—the learning
environment hosted by the Internet. This virtual learning environment can be accessed
anytime and anywhere so long as learners have a computerized device that connects them to
the Internet. Besides not being bound by physical and chronological boundaries,

asynchronous online learning environments generally include hypermedia links that present
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information in a more nonlinear manner than in traditional classroom-based settings. With
the ability to activate hyperlinks at will, learners have more control over what information
they access and how instructional materials and activities are sequenced and delivered.

Traditional undergraduate classroom-based learning is generally characterized by a
one-way flow of information and communication from teacher to student. On the other hand,
AWBL environments normally include opportunities for learners to communicate and
interact in cyberspace. Such a learning environment is said to be more constructive or
learner-centered in nature. Furthermore, Swan, Fredericksen, Pickett, Petz, & Maher (2000)
have characterized AWBLs as true knowledge-building communities in which learners
construct their knowledge regarding a particular topic by utilizing the content included on the
course Web site as well as the information shared via communication technologies such as
discussion boards.

Finally, most asynchronous Web-based learning environments include online
assessments that give immediate feedback to learners regarding their learning progress.
Armed with such information, learners can monitor their learning progress in the
asynchronous online course.

Therefore, AWBL requires learners to control their learning by deciding when and
where they will access the course and whether they will click on hyperlinks, initiate or
respond via interactive communication technologies, or monitor their progress in the course
(Anderson, 2000; McManus, 2000; Olgren, 1999; Swan et al., 2000; Williams and Hellman,
2004; Wolfe, 2000).

The literature suggests that successful online learning demands more than cognitive

attributes but also what Snow (1989) referred to as conative or goal-oriented factors that
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drive behavior. There is little research within the area of asynchronous online learning that
examines the relationship between such factors and successful learning in AWBL
environments. For the most part, investigations have focused on the comparisons between
on-campus classrooms and online course “rooms”’; however, researchers are turning their
attention toward educational psychology and the question of how learner characteristics
influence learning in a Web-based instructional environment (Diaz, 2000; Hartley &
Bendixen, 2001; Lockee, Moore, & Burton, 2001).
Educational Psychology: Learner Characteristics and Academic Success

Recent research in educational psychology has identified two characteristics that
appear to be related to academic success in environments requiring more learner control and
self-monitoring. These characteristics are self-regulation of learning and epistemological
beliefs about knowing and learning (Eom & Reiser, 2000; Hartley & Bendixen, 2001;
Kember, 2001; Young, 1996). Educational psychologists have described self-regulation of
learning and epistemological beliefs as important characteristics that may positively
influence academic performance (Garavilia & Gredler, 2002; Hartley & Bendixen, 2001;
Pintrich, Smith, Garcia, & McKeachie, 1991; Wolters, Pintrich, & Karabenick, 2003;
Zimmerman, 1990). Previous studies with college students in traditional classroom-based
learning environments have shown that learners who possessed higher scores on various
factors related to self-regulation earned either final course grades or task performance scores
that tended to be higher than other learners (Bouffard-Bouchard, 1993; Ertmer & Newby,
1996; Garavilia & Gredler, 2002; Isaacson & Fujita, 2001; McManus, 2000). Although these

study results were statistically significant, they usually tended to be moderate in magnitude.



Similarly, there is evidence to support the notion that college student academic
performance, as measured by grade-point average (GPA), is correlated with certain
epistemological beliefs about knowledge and learning (Hofer, 2002; Peng, 2003; Schommer,
1993b) and that individuals who hold these beliefs tend to achieve at a statistically higher
rate than other learners. Again, the results generated by these studies were moderate in the
magnitude of their effect. The next two sections will present an overview of the two
constructs of self-regulated learning and epistemological beliefs.

Self-Regulated Learning

Self-regulated learning (SRL) is an element of social cognitive learning theory that
states that learner behaviors and motivations as well as aspects of the learning environment
affect learner achievement (Bandura, 1986; Omrod, 1999; Zimmerman, 1998). Previous
theoretical research about traditional classroom-based settings indicates that setting learning
goals, monitoring one’s progress towards meeting those goals, and managing various
learning resources such as time and place are important aspects of self-regulated learning
theory (Boekarts, Pintrich, & Zeidner, 2000; Pajares, 2002; Pintrich, 2000; Pintrich, Smith,
Garcia, & McKeachie, 1991; Thompson & Geren, 2002). It has been argued that self-
regulation of learning (SRL) has a positive influence on academic success (Garavilia &
Gredler, 2002; Pintrich & DeGroot, 1990; Pressley & Ghatala, 1990; Schunk, 1994; Williams
& Hellman, 1998). For example, Lan (1998) found that students enrolled in a statistics course
who used certain self-monitoring behaviors tended to score higher on course content
examinations. Finally, Williams and Hellman (1998) found that self-regulation was
significantly correlated with grade-point average among first generation community college

students. Academic success in these and other studies was measured in a variety of ways
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including grade point average (GPA), performance on course examinations (Lan, 1998), and
successful course completion with at least a grade of “C” (Zimmerman, 2002).

Expanding the research on self-regulated learning (SRL) into the area of Web-based
learning makes sense as more learner choice is allowed in online instruction. This is because
a learning environment that includes learner choice encourages self-regulation (Schunk &
Zimmerman, 1996).

Learner choice also implies learner control. Because asynchronous Web-based
learning environments allow for more learner control than do traditional classroom-based
environments, learner self-regulation may be more crucial to academic success in online
courses. For example, investigative studies from the instructional technology design branch
of the online learning literature suggest that students who are high self-regulators tend to
achieve at higher rates in learner-controlled online environments than do low self-regulators
(Joo, Bong, & Choi, 2000; Land & Greene, 2000; McManus, 2000; Young, 1996). Despite
these findings, there have been mixed results concerning level of learner self-regulated
learning and learning achievement in AWBL courses. In addition to self-regulated learning,
there has been some limited evidence that certain epistemological beliefs about knowledge
and learning can also affect learning and achievement (Bendixen & Hartley, 2003; Chan,
2003; Paulsen & Feldman, 1999).

Epistemological Beliefs
Epistemological beliefs (EB) are beliefs held by individuals about knowledge and
learning. The study of these beliefs also includes how people come to know and how their

beliefs regarding knowledge and learning influence the cognitive process (Hofer , 2002).



Educators have been interested in epistemological beliefs since Perry’s (1970)
seminal work on this subject. According to Perry and other theorists, individuals pass
through a predictable sequence of epistemological growth. Thus, students’ epistemological
beliefs develop from a simplistic view of knowledge and reasoning to a more complex one
that includes the ability to evaluate different viewpoints. Educational researchers have
theorized that the more sophisticated one’s beliefs are about knowledge and learning, the
more successful she should be in thinking and problem solving (Bendixen & Hartley, 2003;
Hofer, 2002; Schommer, 1990).

Empirical research conducted with learners in traditional classroom-based settings
has tended to support this view of epistemology. For example, students with naive or
immature views concerning learning and knowing tend to score lower on academic tasks
such as reading comprehension and mathematical problem solving than other learners who
are characterized as more sophisticated in their epistemological beliefs (Bendixen & Hartley,
2003; Hofer, 2002; Peng, 2003; Schoenfeld, 1983; Schommer, 1990; Schommer, Crouse, &
Rhodes 1992).

Asynchronous Web-based courses occur in virtual learning environments, and, as
such, place more responsibility on individual learners for controlling and monitoring their
navigation and learning in the course. As a result, some have argued that students with more
sophisticated epistemological beliefs should succeed at a higher rate than other students who
are learning in the same environment (Anderson, 2000; Bendixen & Hartley, 2003; Dillon &
Gabbard, 1998; Land & Greene, 2000; Peng, 2003). However, there have been relatively few
studies that have demonstrated this proposed effect of epistemological beliefs on learning

with asynchronous online courses (Bendixen & Hartley, 2003; Dillon & Gabbard, 1998;
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Jacobson & Spiro, 1995; Peng, 2003). As a consequence, more research is needed in order to
demonstrate the relationship between epistemological beliefs (EB) and learner performance
in asynchronous Web-based learning environments. By closely examining the deficiencies in
the research on EB and the deficiencies in the research on SRL, a plan was developed to
address these weaknesses in the current study.

State of Research on Self-Regulated Learning and Epistemological Beliefs

The research literature for each genre (SRL and EB) is characterized by mostly
theoretical work that has made convincing arguments for why each construct should
influence learner achievement. However, the empirical studies that have been conducted in
both traditional classroom and computer-based settings have yielded limited results
concerning the effects of either SRL or EB on student achievement.

These limited results may be because the majority of such research has examined
each construct (SRL and EB) separately from the other. It is possible that a greater effect
between the independent variables (SRL and EB) and the dependent variable of learner
achievement can be realized if both constructs are included in the same study. Flavell (1979)
and Hofer (2001) argued that self-regulated individuals who actively self-monitor their
learning also tend to have sophisticated beliefs about knowledge and learning. Therefore, one
would expect that combining an individual’s level of self-regulated learning with his
epistemological belief profile might be more effective in predicting learner performance than
relying on either measure alone.

In addition to the lack of research that combines both SRL and EB in the same study
of learner achievement, there are two other shortcomings that characterize the research

related to SRL and EB. These deficiencies are methodological in nature.

7



First, most of the investigative studies dealing with the genres of self-regulated
learning and epistemological beliefs have looked at small samples of undergraduate learners
from a very limited number of academic disciplines. These studies have tended to be
restricted to small samples of students from the undergraduate disciplines of education and
information technology (Bendixen & Hartley, 2003; Chen, 2002; Garavilia & Gredler, 2002;
Joo, Bong & Choi, 2000; McManus, 2000; Peng, 2003; Schommer, 1993a; Young, 1996).
Moreover, a search of the literature uncovered only one study in the area of SRL that looked
at a large sample of undergraduates from a public four-year institution. However, that study
compared two groups of students’ capacity for self-regulation and did not look at the effect
of SRL on learner academic performance (Williams, 2004). Additionally, only one study
from the genre of EB examined a large sample of college undergraduates from different
academic disciplines (Schommer-Aikens, Duell, & Baker, 2003). However, that particular
study compared the EB of these students without attempting to correlate their EB with
learning achievement as measured by final course grade.

Second, most empirical studies related to the genres of SRL and EB have been
primarily concerned with demonstrating that individual subfactors of SRL or EB correlate
with learner achievement. Consequently, each research area has relied heavily on bivariate
correlational studies in order to demonstrate this relationship (Eshel & Kohavi, 2003;
McManus, 1995, 2000; Miller, 2000; Pintrich, Smith, Garcia, & McKeachie, 1991;
Schommer-Aikens, 2002; Wolters, Pintrich & Karabenick, 2003). While this sort of research
design is adequate for revealing relationships between single-independent and single-
dependent variables, it cannot show how well multiple-independent variables together can

predict a response variable. In addition, bivariate correlation cannot produce an equation that
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gives a predicted value of the dependent variable from the values of the independent
variables (in this case multiple factors of SRL and EB and final course grade).

On the other hand, multiple regression analysis determines how well a set of
predictors jointly predict the value of a response variable and provides an equation for the
predicted value. This outcome is significant because learner achievement is a complex
phenomenon affected by different factors. Such complex relationships among variables can
be best described by using predictive modeling or linear regression models (Cohen & Cohen,
1983). Moreover, predictive modeling techniques can also control for the influence of certain
covariate factors on the proposed model. Unfortunately, the literature from these research
genres contains few examples of such studies.

The handful of studies that employed predictive models to describe the relationship
between learner achievement and SRL factors or between learning achievement and EB
factors differed as to the covariates that they chose to include in their models. While the
researchers are to be commended for using linear regression models in their studies, these
models can also be critiqued based on the particular factors chosen as covariates in the model
design (Chen, 2002; Bendixen & Hartley, 2003; Garavilia & Gredler, 2002; Peng, 2003).
This issue of research methodology will be addressed in more detail in the chapter two
literature review and again in the chapter three discussion of the research design for the
current study.

Previous empirical research in SRL and EBI has yielded mixed results concerning the
relationship between these attributes and learning achievement. This is to say that prior
studies had shown associations between some of the subfactors but not between others.
Therefore, this study will identify those subfactors of SRL and EB that are related to final
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course grade for a sample of undergraduates enrolled in asynchronous Web-based courses at
a southeastern university. These subfactors will then be included in a linear model that seeks
to predict learning achievement in Web-based courses.

In summary, the research literature on self-regulated learning and epistemological
beliefs is rich in arguments for establishing the importance of these factors for academic
success. However, literature that provides evidence for how these factors can contribute to a
predictive model of learning achievement in asynchronous Web-based learning environments
is scarce. The next phase of research requires a theoretical framework for understanding how
the factors of SRL and EB interact to affect academic success.

Theoretical Framework: Predicting Online Learner Achievement

Social cognitive and constructive learning theories are useful orientational models
from which to develop a theoretical perspective for understanding the effect of self-
regulation of learning and beliefs about knowledge and learning (epistemological beliefs) on
learner achievement in asynchronous Web-based environments. Therefore, it is appropriate
to review some of these theories and how they relate to this present study.

Social Cognitive Learning Theory and Self-Regulating Learning Factors

Cognitive learning theory emphasizes the role played by the individual in determining
his success in learning and achievement (Ormrod, 1999). Among individual attributes that
influence learning performance are self-regulated learning and epistemological beliefs about
knowledge and learning (Hartley & Bendixen, 2001). More significantly, recent investigators
have proposed that these factors may be important variables in explaining academic
performance in learner-centered environments such as asynchronous online courses (Hartley
& Bendixen, 2001; Schommer, 1990; Peng, 2003; Williams & Hellman, 2004).
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Self-regulated learning is a central concept in social cognitive learning theory. It is
comprised of discrete factors that describe student motivation and the use of certain learning
strategies. The assumption is that students who display certain motivations and use specific
strategies in their learning will be more successful learners than other students who do not
use such strategies. A review of the theoretical research in SRL shows that individuals must
display certain fundamental attributes in order to be successful self-regulators of their
learning. These attributes include: (a) being intrinsically motivated to reach goals, (b)
expecting that one’s efforts to learn will result in positive outcomes, (c) being confident in
one’s ability to perform and complete an academic task, (d) monitoring one’s progress
toward goal completion, (e) controlling one’s effort and attention, and (f) managing time and
place resources for learning and studying. Self-regulated learning theory argues that these
conditions must be present before students can successfully employ cognitive strategies in
their learning. Therefore, this study will focus only on the factors of self-regulated learning
that are related to the attributes listed above (see Figure 1).

These specific self-regulated learning factors include intrinsic goal orientation,
expectancy-control of learning, self-efficacy for learning and performance, self-efficacy for
monitoring one’s learning progress, control of effort and attention, and management of time
and place resources for learning and studying (Hofer, Yu, & Pintrich, 1998; Pintrich, Smith,
McKeachie, & Garcia, 1991; Zimmerman, 2000). Because they have managed to create
internal and external conditions that facilitate self-regulation of learning, students who have
high levels of these SRL factors should be more successful academically than students who

have lower levels of these factors.
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Figure 1. Proposed factors that predict learner achievement in an asynchronous Web-based
course.
Constructivist Learning Theory and Epistemological Belief Factors

In addition to social cognitive learning theory, constructivist learning theory provides
a framework in which to understand how epistemological beliefs may influence a learner’s
academic performance. Epistemology refers to how people learn and to the nature of
knowledge (von Glasersfeld, 1989). Constructivist learning theory emphasizes the influence
that prior experience, attitudes and motivation have on learner performance in current

learning situations. Personal epistemological beliefs form a part of this previous experience.
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Research concerning learners’ beliefs and attitudes about learning and knowledge has
demonstrated that epistemological beliefs may help to explain why some learners are more
likely to achieve academically than others (Bendixen & Hartley, 2003; Peng, 2003; Perry,
1970; Schommer, 1990). Schommer (1990) and Bendixen and Hartley (2003) proposed that
students who succeed academically should be more sophisticated than less-successful
students on the following dimensions of epistemological beliefs: (a) omniscient authority, (b)
certain knowledge, (c) quick learning, (d) simple knowledge, and (e) innate ability (see
Figure 1). According to the theoretical rubric of epistemological beliefs, a sophisticated
learner would believe that not all knowledge is absolute or certain. Such a learner does not
believe that knowledge is simply a collection of discrete facts. She would, furthermore, be
more inclined to not only research information on her own rather than wait to receive it from
an authority, such as a teacher or instructor, but to also verify knowledge received in class by
searching for it in a reference text or on the Internet. She would also tend to view learning as
a process that requires work and/or study and, as a result, believe that the process of learning
helps her to become a more effective learner. Thus, according to the literature on learning
and epistemological beliefs, such a learner would be more likely to achieve at a higher rate of
academic achievement than other learners with less sophisticated beliefs and attitudes about
knowledge and learning (Bendixen & Hartley, 2003; Perry, 1970; Schommer, 1990, 1998).

According to Flavell (1979) and Hofer (2001), students with sophisticated notions
about knowledge and learning should also display high levels of self-regulated learning. This
suggests that a student’s achievement may be affected by both his level of self-regulated

learning and epistemological beliefs.
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Academic Achievement: Other Factors

In addition to the principal independent variables that are the focus of this study
(subfactors of self-regulated learning and epistemological beliefs). other factors have been
shown to affect achievement in asynchronous Web-based instructional settings. These factors
include self-efficacy for computer technology use, reason for taking an online course, and
prior college academic achievement.

Previous empirical research related to online courses has demonstrated that the reason
why a student chooses to take an online course is associated with success in learning in that
medium. Collins and Pascarella (2003), Roblyer (1999), and Wang and Newlin (2002b) have
all demonstrated that learners who take online courses because they prefer them to
classroom-based courses or because they are curious to experience online instruction obtain
higher grades than those who take online courses by default because they have no other
option. This makes intuitive sense because it is to be expected that individuals who actively
choose the medium for their learning are more motivated to learn in that medium than other
individuals who find themselves involuntarily placed in that learning medium. As a result,
those individuals choosing online learning because of preference or curiosity are more
motivated to learn and should earn greater final course grades than their online counterparts.
Therefore, a variable called “reason for taking the course” was included in the model for
predicting achievement in online courses (see Figure 1).

In addition to the reason for learning online, self-efficacy or confidence in one’s
ability to use computer technology is another important factor identified as crucial to
achievement in Web-based courses. Being able to use the technology that comprises Web-

based learning is as critical to academic success as are reading and writing skills for learning
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in online environments. Wang and Newlin (2002a) and Joo, Bong and Choi (2000) have
clearly demonstrated in their studies that students who self describe as confident in their
ability to use computer technology such as the Internet, e-chat or e-mail are more likely to
succeed in online learning than are other students who are less confident in their use of this
technology. Therefore, a variable labeled “self-efficacy for using computer technology” was
added to the predictive model (see Figure 1).

Previous studies regarding the determinants of academic achievement in college have
generally included measures of prior and current academic achievement such as grade point
average (GPA) (Bendixen & Hartley, 2003; DeAngelis, 2003; Garavilia & Gredler, 2002;
Ishitani, 2003; Naumann, Bandolos, & Gutkin, 2003). Furthermore, according to the college
board, after the first year, college GPA is the best predictor of further success in college.
(Camara & Echternacht, 2000) It is particularly important to include academic achievement
(as measured by GPA) in a study that seeks to understand the role played by self-regulated
learning on achievement because there is evidence to suggest that individuals with prior
academic success are more likely to self-regulate their learning than others. This is because
prior academic success influences self-efficacy, an important component of self-regulation
(Boekarts, Pintrich, & Zeidner, 2000; Bandura, 1986). Therefore, a variable labeled “prior
academic achievement” was added to the predictive model (see Figure 1).

The underlying conceptual framework guiding the design and development of this
study is based on the following premise: Individuals who self-regulate their learning, possess
certain sophisticated ideas about knowledge and learning (epistemological beliefs), actively

choose to learn online, and are self-confident regarding their use of computer technology
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should achieve at higher rates in a Web-based learning environment than others who do not
demonstrate these characteristics and behaviors.
Purpose of Current Study

There are relatively few studies that have used predictive modeling in order to explain
the affect of self-regulated learning (SRL) and epistemological beliefs (EB) on learner
achievement in asynchronous Web-based environments. Most studies in this area have
looked at either SRL or EB but not both in the same model. In addition, these investigations
have varied in the number and types of covariate factors included in the final models. The
purpose of the proposed study is to examine the affects of SRL and EB on individual levels
of academic achievement in an asynchronous Web-based learning environment while
controlling for the effects of three covariate factors: (a) reason for taking an online course,
(b) self-efficacy for using computer technology, and (c) prior academic achievement as
measured by college GPA.

Significance of the Study

A study that investigates the relationship between SRL factors, dimensions of EB,
and learner achievement is significant because of its potential to impact the field of cognitive
psychology, which impacts both on-campus and online instructional environments.

First, such a study can make valuable contributions specific to theoretical constructs
for learner characteristics. Studying a large sample of undergraduate students from a wide
variety of academic disciplines can provide useful information about how undergraduate
students compare in their levels of self-regulated learning and their beliefs about knowing

and learning. This information can help further develop theoretical frameworks in
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educational psychology that can inform instructional methodologies in both the traditional
classroom and the online course room.

This research study can contribute to undergraduate educational and teaching practice
by informing educators about how student characteristics such as level of self-regulated
learning and epistemological beliefs may be correlated with learning achievement. Hofer, Yu
& Pintrich (1998) proposed that SRL may be a teachable skill. Schommer (1998) and Peng
(2003) suggested that teachers can be effective models of appropriate EB. Consequently, this
study can help practitioners reflect on those SRL factors that learners need for successful
learning. Also, research in this area can result in the development of learner inventories that
can be used in course pretests to identify individual strengths and weaknesses concerning
SRL and EB. Equipped with such information, instructional designers and educators can
discover the best means to design and deliver instructional content that helps learners
develop these attributes. Moreover, knowing an individual student’s SRL and EB profile may
help in counseling learners to choose the best instructional platform for courses—online or
face-to-face versions.

Second, specific to Web-based learning, this study helps redirect the emphasis in
online learning research from comparative studies of face-to-face and distance learning to
learner-centered studies that can generate practical applications for academic success in the
online environment. This shift in research focus is consistent with current directions
indicated in the literature (Diaz, 2000; Hartley & Bendixen, 2001; Lockee, Moore, & Burton,
2001). Such research can help increase what is known about the influence of predisposing

learner characteristics on learning in environments that oblige learners to control and monitor
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their learning. Finally, results from this study can provide a basis for potential avenues of
future research into learner characteristics and their relationships to success in online learning

Last and perhaps most significant is this research study’s potential for informing
policy decisions related to the adoption and implementation of asynchronous Web-based
courses, curricula, and even degree-granting undergraduate academic programs. Budget
resources for public institutions of higher education are shrinking at a time when enrollments
in college undergraduate courses and programs are soaring. There are those who argue that,
given this predicament, it makes sense for colleges and universities to develop and promote
online distance education (DE) as a means for expanding access to higher education while
holding down associated costs (Jones, 2003). For example, AWBL would allow an institution
to expand its customer (learner) base without making a substantial commitment of capital
expenditures on construction of classrooms and other facilities normally needed to
accommodate a larger on-campus population of learners. Attrition rates, however, from
online asynchronous courses have been cited by the literature as higher than that for
classroom-based college courses (Carr, 2000; Diaz, 2002; Parker, 1999; Phipps & Merisotis,
1999). These high attrition rates may reflect students’ choices to drop Web-based courses
once they determine that learning in an asynchronous online environment is different from
classroom-based courses. Some students simply may not be prepared to learn in an
asynchronous online environment. The results of this study may show that not all students
are prepared to assume roles as self-directed and self-monitoring learners nor that all students
share sophisticated notions about knowledge and learning. This information would be useful
for those who set policy regarding the adoption of virtual media as replacements for

traditional classroom-based learning.
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Statement of the Problem

This researcher identified six factors of self-regulated learning (intrinsic goal
orientation, expectancy or control of learning, self-efficacy for learning and performance,
metacognitive self-regulation, time and study resource management, and effort regulation)
and five factors of epistemological beliefs (omniscient authority, certain knowledge, quick
learning, simple knowledge, and innate ability) among a sample of undergraduate students
enrolled in asynchronous Web-based courses at a southeastern university and analyzed
whether these factors are related to learner achievement. The aim was to develop a model for
predicting learner achievement in undergraduate asynchronous Web-based courses that can:
(a) aid counselors in providing guidance for learners regarding the instructional platform
(face-to-face or online) best suited to their learning characteristics, (b) aid subject matter
experts and instructional designers in designing Web-based instruction focused on
developing the attributes of self-regulated learning and epistemological beliefs, and (c) aid
instructors in meeting the needs of individual learners through remediation.

Research Question

The general question driving this study was: Are there subfactors of self-regulation
and epistemological beliefs that can predict learner achievement in undergraduate
asynchronous Web-based courses at institutions of higher learning? Given that each of the
study’s main constructs (self-regulated learning and epistemological beliefs) was composed
of specific subfactors and that additional factors were proposed as predcitors of learning
achievement in asynchronous Web-based learning environments, the general question was
made more specific as follows: What is the predictive ability of self-regulated learning

(intrinsic goal orientation, expectancy or control of learning, self-efficacy for learning and
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performance, metacognitive self-regulation, time and study resource management, and effort
regulation); epistemological beliefs (omniscient authority, certain knowledge, quick learning,
simple knowledge, and innate ability); computer self-efficacy, reason for taking an online
course and prior academic achievement (GPA) on final grade in asynchronous undergraduate
online college courses.
Assumptions

The first assumption was that asynchronous Web-based learning will continue as a
delivery mode of instruction in institutions of higher learning at the undergraduate level. The
second assumption was that the randomly-selected research subjects were representative of
the undergraduate population of students who enroll in asynchronous Web-based courses.
The third assumption was that the research subjects would participate in all activities and
instructional assignments included in their online courses. The fourth assumption was that
the research subjects would respond as accurately as possible to the survey instrument
according to the instructions provided.

Study Limitations

The potential limitation of this study had to do with the generalizability of results.
The subjects of this study were undergraduates enrolled in a variety of asynchronous online
courses at a public four-year institution in the southeast region of the United States. The
results of this study might be dependent, therefore, on the online interface and the

participants. Interpretation of the results were limited to the context of this study.
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Definition of Terms

Several terms are unique in the study. The following terms are defined to convey the
meaning and the operational definition that is given to them.

Asynchronous Web-based (online) learning: Learning in which learners use computer
and communications technologies to work with remote learning resources, including
instructors and other learners, but without the requirement to be online at the same time
(Asynchronous Learning Networks, n.d.).

Cyberspace: The term currently used to describe the whole range of information
resources available through computer networks and the World Wide Web (Enzer, 2004).

Distance education (DE): Distance education is planned learning that normally occurs
in a different place from teaching and, as a result, requires special techniques of course
design, special instructional techniques, special methods of communication by electronic and
other technology, as well as special organizational and administrative arrangements
(Distance Education Clearinghouse, n.d.).

Epistemological beliefs (EB): EB refers to beliefs about the nature of knowledge and
knowing (Hofer & Pintrich, 1997). Schommer (1990) proposed five independent
epistemological dimensions corresponding to beliefs about knowledge. Each dimension is
based on a continuum. The following lists the naive end of the continuum for each
dimension: (a) certain knowledge (i.e., absolute knowledge exists and will eventually be
known, (b) simple knowledge (i.e., knowledge consists of discrete facts), (c) omniscient
authority (i.e., authorities have access to otherwise inaccessible knowledge), (d) quick
learning (i.e., learning occurs in a quick or not-at-all fashion, and (e) innate ability (i.e., the

ability to acquire knowledge is static).
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Self-regulated learning (SRL): SRL is a learning process in which self-generated
thoughts, feelings, and actions are systematically oriented towards the attainment of the
student’s own goals (Zimmerman, 1989a).

Virtual media: Formats for communications that are hosted on the Internet and World
Wide Web. Media can consist of text, images, audio or a combination of all three.

Web-based or online distance learning: any type of education that occurs while
location, time, or both separate the participants. Learning occurs entirely via the Internet.

Organization of the Study

Chapter one introduces the background to the proposed study. Its purpose is to
establish the importance of student characteristics such as self-regulated learning and
epistemological beliefs in affecting student achievement in undergraduate asynchronous
online courses. This chapter lays out the theoretical framework for the study, presents the
research questions to be answered, and explains the purpose and the significance of the study.
Lastly, it identifies the assumptions, limitations and definition of terms associated with the
study. Chapter two is a review of the literature related to the study’s theoretical model.
Chapter three presents the proposed methodology this researcher used to conduct the study.
Chapter four reports the research, and chapter five includes a discussion of the results of the

study and includes recommendations for future research.
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CHAPTER II: LITERATURE REVIEW
Introduction

This literature review covers both the theoretical and empirical bases for the proposed
research study. The chapter is divided up into six major categories of literature related to the
following: (a) the asynchronous learning environment, (b) self-regulated learning (SRL), (c)
epistemological beliefs (EB), (d) support for combining SRL and EB in research on learning,
(e) other predictors of achievement in asynchronous Web-based learning (AWBL)
environments, and (f) designing a predictive model of learning for an AWBL environment.
Based on this review, the chapter concludes with suggestions for addressing deficiencies in
the research on learner achievement in AWBL environments.

The Asynchronous Learning Environment

In this study, learning occurred in an asynchronous Web-based environment. The
latest National Center for Education Statistics (NCES) survey of post-secondary education
reported that 56% of public four-year institutions of higher learning offered either courses,
programs, or degree programs via Internet-based distance learning formats during the 2000-
2001 academic year. The survey also reported that the predominant electronic medium for
the delivery of learning at these institutions was via asynchronous Web-based learning
environments (NCES, 2003).

Asynchronous Web-based learning (AWBL) environments usually do not include
formal lectures from instructors. Instead, materials are presented through text-based and
multimedia programs. Students are frequently expected to carry out much of their learning on
their own, often separated in space and time from the instructor and other learners. Online

instruction allows a minimum of two choices that traditional classroom-based instruction
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does not: where to study and when to study (Anderson, 1997; Hardless, Lundlin, & Nulden,
2001; Spiceland, 2002; Williams & Hellman, 2004). In addition, AWBL has been associated
with constructivist learning methods in which the instructor functions more as a capable
peer/facilitator than as a teacher in order to assist learners as they actively negotiate an
understanding of curricular content (Nanjappa & Grant, 2003; Rovai, 2003; Vygotsky, 1978).
This peer instructor/facilitator approach represents a novel experience for most college
students whose prior educational schooling experiences consisted of learning in a teacher-
controlled environment. These students are accustomed to having the instructor be the
authority, providing information and articulating the appropriate interpretation of the
information (Thompson & Geren, 2002; Travers, 2000). On the other hand, asynchronous
Web-based environments are built in such a way as to place control for learning in the hands
of the learner. Unlike traditional classroom settings, effective AWBL requires that all
participants be active learners who collaborate in and communicate about their learning
(Rovai, 2003; Swan, et al. 2000).

AWBL students are expected to interact or communicate with fellow learners and
with the instructor/facilitator through written postings usually by e-mail and electronic
bulletin boards (Anderson, 1997; Sloan Consortium, 2003a, 2003b). Thus, in asynchronous
online learning, a group of people with a common objective or interest participate in online
discussion forums as a means of learning from one another (Hew & Cheung, 2003).

AWBL is also characterized by online assessments such as quizzes and exams.
Students can take these assessments and receive immediate feedback on their performance.
As aresult, learners can monitor and self-assess their progress while they are learning in the

course (Anderson, 2000; Rosenberg, 2001; Wolfe 2000).
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Aysnchronous Web-Based Learning Research

The majority of the research concerning the effectiveness of asynchronous online
learning has been dubbed “media comparison studies.” This genre of research is based on the
indication that there is no significant difference between average final course grades for
learners in online versus classroom-based versions of the same course. The assumption is that
this lack of difference in final grades demonstrates that online learning is an effective
modality for learning for all learners (Bell, 2001; Hadidi & Sung, 2000; McFarland, 1998;
Russell, 1999;).

Despite the finding of “no significant difference,” there are those who argue that
media comparison studies are inappropriate for establishing the effectiveness of
asynchronous online environments for learning because they fail to consider the role played
by individual learner characteristics in affecting achievement in asynchronous Web-based
learning (Diaz, 2002; Hartley & Bendixen, 2001; Phipps & Merisotis, 1999). For example, in
a 1999 review of contemporary research on the effectiveness of online learning in higher
education, Phipps and Merisotis noted that there are gaps in the online learning research
literature because it is not clear whether online learning works for all students. As a result,
they called for more research regarding those factors that influence student achievement in
online learning environments (Phipps & Merisotis, 1999). Furthermore, Diaz (2002)
concluded that comparing modalities of learning is fruitless and suggested that research
efforts in the digital age should, instead, focus on the learner and try to discern “what student
characteristics facilitate success in a particular learning modality” (Diaz, 2000, p. 3).

Various models of tele-learning place more responsibility for learning on students.

As aresult, it is assumed that those who can self-direct and control their learning will tend to
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achieve at higher rates compared to those who do not (Lee, 2002; McManus, 2000; Olgren,
1998; Young, 1996). Success in asynchronous Web-based learning environments, therefore,
may be influenced by factors related to an individual’s ability to regulate and control her own
learning (Ertmer & Newby, 1996; Wang & Newlin, 2002a, 2002b; Williams & Hellman,
2004). Educational psychology research describes the ability to take responsibility for and to
self-direct one’s learning as self-regulation of learning.

Self-Regulated Learning
Background

The self-regulated learning (SRL) research literature has identified those processes
that characterize self-regulated learners. Zimmerman (1989a, 1989b) defined self-regulated
learners as "metacognitively, motivationally, and behaviorally active participants in their
own learning process” (p. 329). This belief emphasizes that individuals' learning must
involve the use of specified strategies to achieve academic goals on the basis of self-efficacy
perceptions to qualify as self-regulated (Zimmerman, 1990).

Zimmerman's (1990) conception of self-regulated learning assumes the presence of
three elements: (a) students’ SRL strategies, which are actions and processes directed at
acquiring information or skills; (b) self-efficacy perceptions about capabilities for the
organization and implementation of actions to perform a specific task; and (c) commitment to
academic goals such as grades, employment opportunities and social esteem. Corno (1989)
similarly characterized self-regulated learners as self-starters who know how to make
learning easier for themselves and sustain self-motivation.

Based on these perspectives, self-regulated learners can be regarded as those who: (a)

actively control the resources available to them, such as time, study environment, help-
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seeking, and peer learning; (b) control and change their motivational attributes including self-
efficacy, goal orientation, and control their emotions and achieve to improve their learning;
and (c) know how to utilize cognitive strategies for learning (Pintrich, 1994).

Components of Self-Regulated Learning

Most SRL models assume that self-regulated learners engage in the use of both
cognitive and metacognitive strategies for learning as well as endorse adaptive motivational
beliefs (Pintrich & De Groot, 1990; Pressley, Borkowski, & Schneider, 1989; Zimmerman,
1989b, 1994). There are a number of motivational beliefs that can be adaptive, but three
concepts have gained the most attention: intrinsic orientation, self-efficacy, and task value.
Intrinsic orientation involves a focus on learning and mastery rather than on grades or
performance, and it has been linked to better strategy use and performance (Ames, 1992;
Dweck & Legett, 1988; Wolters, 1998;). Students' judgment of their capability to learn, self-
efficacy, is also positively related to strategy use and academic performance (Schenk, 1991;
Williams, 1996). Finally, task value beliefs that involve students' perceptions of the
importance, utility, and interest of the task have been related to both strategy use (Pintrich &
De Groot, 1990; Schiefele, 1991) and actual achievement (Wigfield & Eccles, 1992). These
three motivational beliefs might represent the motivational components of SRL
(Vanderstoep, Pintrich, & Fagerlin, 1996).

Learners need to be motivated to use the strategies and to regulate their cognition and
effort. It has been found that student's perceptions of the learning environment, motivational
orientations, and beliefs about learning are crucial for cognitive engagement and academic
performance. Specifically, the appearance of motivational components such as value,

expectancy, and affect can lead to three general types of motivated behavior: choice, level of
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activity or engagement, and persistence (Pintrich, Roeser, & De Groot, 1994). Some argue
that these components are not sufficient in and of themselves for guaranteeing successful
academic performance because self-regulatory skills or SRL strategies are more directly
implicated in performance (Pintrich & DeGroot, 1990: Pintrich et al., 1994). However, other
experts in the area of self-regulated learning maintain that in order for learners to
successfully engage in cognitive SRL strategies, it is crucial that they demonstrate intrinsic
goal orientation, self-efficacy for learning and self-regulation, effort regulation, a belief in
the importance and utility of what they are learning, and appropriate time and place
management skills for studying (Boekarts, Pintrich, & Zeidner, 2000; Demetriou, 2000;
Kuhl, 2000; Pintrich, Smith, Garcia, & McKeachie, 1991; Ryan & Deci, 2000). Without the
presence of these elements, these experts maintain that it is doubtful whether individuals can
successfully engage in cognitive SRL strategies (Boekarts, Pintrich, & Zeidner, 2000; Wolfe,
2000; Wolters et al., 2003). These factors, then, are necessary precursors for self-regulated
learning and metacognitive strategies. As such, they are important factors for successful self-
regulated learning.

Metacognitive strategies for learning include planning, monitoring, and regulating.
These strategies are linked to better academic performance. Metacognition generally has
been referred to as knowledge and regulation of one's own cognitive system (Palincsar &
Brown, 1987). In other words, metacognition involves individuals' awareness of their own
thinking. Many of the self-regulatory skills refer to generalized skills for resolving problems
and for monitoring performance. Metacognition, therefore, enables students to coordinate the

use of current knowledge and a range of reflective strategies to accomplish their goals. It
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serves as a mental executive function that is essential for effective learning because it allows
students to regulate numerous cognitive skills (Schraw & Dennison, 1994).

Learners who possessed better metacognitive SRL strategies empirically were found
to perform better in a learner-controlled instruction, compared to non-self-regulated learners.
Research has shown that metacognitive control helps to guide and direct students’ cognition
(Pintrich et al., 1994; Zimmerman,1990). Lan (1996) specifically found that self-monitoring
students were more actively involved in their learning activities and had better academic
performance than non-self-monitoring students. The effective use of SRL strategies also was
found to influence performance in learner-controlled computer-based instruction (Oliver &
Shapiro, 1993). Therefore, metacognitive control is an important component of SRL which
affects learning and performance.

Self-Regulated Learning and its Context

Self-regulating students are assumed to be aware of and able to control their actions
in order to reach learning goals, and an important aspect of this awareness and control is the
ability to overcome contextual difficulties (Corno, 1989; Zimmerman & Martinez-Pons,
1990). This ability to overcome problems includes the power to create one's own goals for a
learning situation, to gather motivation for that goal, and to enlist the cognitive resources
necessary to reach the goal. Self-regulated learners are expected to be able to avoid or
overcome obstacles that obstruct their learning goals. Past research on self-regulation has
reflected this view by examining self-regulation within particular contexts (Pintrich & De
Groot, 1990). This view suggests that there might not be variations in self-regulation by

context. Therefore, several SRL models have assumed that the positive relations between
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adaptive motivational beliefs, the use of cognitive and metacognitive strategies, and
academic performance will be similar across situations and contexts.

Conversely, many other researchers contend that there are variations in the relative
importance of different personal attributes depending on the context. Zimmerman (1994)
suggested that the nature of the classroom context plays an important role in facilitating SRL.
Settings that allow for learner choice or control related to time, tasks, and strategies facilitate
the use of self-regulatory strategies. Ames (1992) and Travers (2000) showed that aspects of
the classroom environment and the type of learning tasks could be designed in order to
positively influence student use of SRL. For example, in a study involving community
college students, Travers (2000) demonstrated that specific instructional methods could
facilitate student use of self-regulated learning in an algebra course.

Learning in asynchronous online environments requires students to use computer
technology in order to learn. For some individuals this can present a contextual obstacle to
their learning that they must overcome in order to achieve. For individuals with relatively
little prior computer experience, learning in AWB environments presents an obstacle that
they need to overcome in order to succeed academically. Individuals with prior experience
using computer technology are more likely to overcome this obstacle than other individuals
with less computer experience (Lan, 1996; Lim, 2001; Young, 1996;). Moreover, these
experienced students are also more likely to describe themselves as self-efficacious in their
use of computer technology.

Hill and Hannafin (1997) also studied the influence of participants' self-efficacy
beliefs, or their confidence in using computers, on the number and types of strategies they

used in a Web search. The results showed that students who had described themselves as
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effective in using computer technology not only reported that they used more search
strategies but also included more sophisticated strategies for searching the Web than other
participants who had been categorized as low in their self-efficacy for computer use. Self-
efficacy beliefs concerning computer use may then be an important variable that influences
learning achievement in a computer-based environment.

On the other hand, Lim (2001) showed that computer self-efficacy is only highly
correlated with satisfaction and the intent to participate in more Web-based courses.
Campbell (1996) also investigated factors such as motivation, task value, and self-efficacy as
related to successful persistence in telecourses and found that all persisters had higher mean
scores than non-persisters for the following scales: intrinsic goal orientation, task value, and
self-efficacy for learning and performance. Computer self-efficacy will be discussed again
later in this chapter as a potential predictor of academic achievement in asynchronous Web-
based courses.

Self-Regulated Learning and Computer-Mediated Learning

While this area of investigation is rich with descriptive studies that demonstrate the
relationship between learner achievement and instructional media design such as the use of
hypertext and multimedia (Clarke, 1994; Hannafin, Land, & Oliver, 1997), there are few
studies that specifically looked at the relationship between learner use of SRL and learner
achievement in a computer-mediated environment. Computer-mediated instruction such as
AWBL courses are examples of non-linear learning environments. As such, they are more
learner-centered or learner-controlled environments than traditional classroom-based
environments (Anderson, 1997, 2000; Wolfe, 2000). Achievement in such environments

requires that one be able to self-manage learning and studying.
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Young (1996) demonstrated in a study with seventh-grade students that those
students who were high self-regulators of their learning were more successful in non-linear
computer mediated learning environments than were students categorized as low self-
regulators. Poor performance by subjects with low self-regulatory learning strategies (SRLS)
under learner control indicated a strong need for learners to possess self-regulatory learning
strategies to achieve success under learner control. Program control, however, seemed to
minimize the performance differences between low and high levels of SRLS (Young, 1996).

McManus (2000) obtained similar results with undergraduate education majors
enrolled in a computing tools for educators course at a southwestern university. This
quantitative study suggested that learner level of self-regulated learning and the degree of
linearity of the learning environment affect learner achievement. Students were categorized
as high, medium, or low self-regulators according to the results of a self-report inventory
called the Motivations and Strategies for Learning Questionnaire (MSLQ). This is a popular
self-report inventory widely used in self-regulated learning research and will be described in
more detail in the next chapter. Although the results were only nearly statistically significant,
they did suggest that high self-regulators learned poorly in mostly linear Web-based
hypermedia learning environments where they had very few choices, while medium self-
regulating learners learned poorly in highly nonlinear environments where they were given
too many choices (McManus, 2000).

These studies demonstrated that individuals who are high self-regulators tend to
achieve at higher rates in non-linear learning environments where learners must exert control

over their learning. Furthermore, these studies suggest that the self-regulated learning level
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may be an important learner characteristic that can predict success in asynchronous online
learning.
Self-Regulated Learning and Academic Achievement in Online Settings

Most studies investigating the possible correlation of SRL with learning achievement
in online settings have relied heavily on limited design methods such as bivariate correlation
to establish relationships of SRL factors with learning achievement.

In his study of undergraduates in an information technology course at a public
university in the southeast, McManus (2000) had students first complete the MSLQ
inventory in order to assess their SRL level. Then both groups were taught a lesson involving
computer technology. At the completion of the lesson, he evaluated both groups on computer
knowledge and skill level. Results showed that the high self-regulating students tended to
earn higher final grades than the low self-regulators. While the results approached statistical
significance, they were not significant at the .05 level. This may be explained by the failure
to control for the effects of other variables on learner achievement. For example, it was
previously argued that self-efficacy for computer use may be a factor that influences learning
achievement in online environments. In McManus’s study, all the study participants were
students who were required to take the computing tools for educators course because they
could not demonstrate a minimum level of competency on the pre-course assessment.
Therefore, it is possible that their low computer competency and self-efficacy may have
affected the study results.

In a study of online learners, Hargis (2000) looked at 145 undergraduate engineering
students from a major southern university in order to determine whether individual level of

self-regulated learning ability correlated with improvement on a pre- and post-assessment
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based on an online instructional module. Although results from ANCOVA confirmed the
researcher’s hypothesis that those individuals with high self-regulation would learn
successfully via the Internet, there was a basic flaw in this study design. The study sample
consisted exclusively of engineering students with technical computer expertise. As a result,
all of the participants scored high on the SRL measure and shared high competency as well
as high self-efficacy levels for computer use. Hargis cautioned, therefore, that while it was
true for this group that the better the student was at self-regulating their own learning, the
higher their success for learning on the Internet, this conclusion cannot be generalized to all
students without first conducting further research with a more varied sample of participants.
Hargis further recommended that future studies be done that include samples from a variety
of academic disciplines and include individuals with different levels of self-efficacy for
computer technology use.

The McManus (2000) and Hargris (2000) studies demonstrated the weakness of the
bivariate correlational design that characterizes many studies in self-regulated learning. In the
upcoming section of this literature review “Designing a predictive model of learning in
asynchronous hypermedia,” examples of studies that use predictive modeling will be
presented.

Why Some Students Fail to Self-Regulate

While most researchers consider SRL as an individual trait, some tend to regard self-
regulated learning more as a skill that can be taught. Hofer, Yu, and Pintrich (1998)
maintained that SRL is a teachable skill; yet despite having SRL behavior modeled by

instructors, there are individuals who fail to transfer these skills into a new learning setting.
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Some argue that this failure to utilize SRL may be due to other learner characteristics
that can affect an individual’s propensity for self-regulated learning. Research suggests that
one learner characteristic that may affect self-regulated learning is the learner’s
epistemological beliefs (Bendixen & Hartley, 2003; Hofer, 2002; Schraw & Dennison,
1994). These personal beliefs about knowing and learning that individuals hold may
influence how they approach their learning.

Epistemological Beliefs
Background

Epistemological beliefs are beliefs about the nature of knowledge and the process of
learning. Researchers have shown that epistemological beliefs have an important influence
on students' thinking and learning (Dweck & Leggett, 1988; Hammer, 1994; Hofer &
Pintrich, 1997; Schommer & Walker, 1997). Earlier conceptions of epistemological beliefs
have been dominated by the work of Perry (1970). Based on questionnaires and in-depth
interviews conducted with undergraduate students at Harvard University, Perry proposed that
many first-year college students come to college thinking that knowledge is simple, certain,
and handed down by authority. By the time these students reach their senior year, the
majority tend to believe that knowledge is complex, tentative, and derived through reasoning
and empirical evidence. Perry documented the progress of students through four main stages,
which he described as dualism, multiplism, relativism, and commitment.

Building on work pioneered by Perry (1970), researchers have investigated the
relationship between epistemological beliefs and ill-structured situations. For example,
Kitchener and King (1981) introduced the Reflective Judgment Model to characterize the

development of an individual's justification of knowledge. These researchers suggested that
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learners move from the early stage of a belief in absolute, concrete knowledge that is justified
by approval of authority to a final stage of belief in tentative, context-dependent knowledge
that is justified by expertise and the reasoning process. Belenky, Clinchy, Goldberger, and
Tarule (1986) and Baxter-Magolda (1993) proposed stages of epistemological development
similar to those described by Perry (1970). According to Belenky et al. (1986), there are five
stages in the development of one's beliefs about knowledge. These stages are (a) silence, (b)
received (similar to Perry's dualism), (c) subjective (similar to Perry's multiplism), (d)
procedural (similar to Perry's relativism) and (e) constructed (similar to Perry's commitment)
ways of knowing. Using a sample of both male and female college students, Baxter-Magolda
(1993) suggested four stages of knowing: (a) absolute (similar to Perry's dualism), (b)
transitional (similar to Perry's multiplism), (c) independent (similar to Perry's relativism), and
(d) contextual transitional (similar to Perry's commitment position). Although many of
Perry's followers (Baxter-Magolda, 1994; Kitchener & King, 1981; Ryan, 1984) have found
links between students' cognition and the unidimensional measure of Perry's epistemic
schema, others failed to find this conceptualization useful (Glenberg & Epstein, 1987). It is
possible that the uni-dimensional approach cannot adequately capture the nature of personal
epistemology. The extent to which beliefs about knowing can be considered to be a
unidimensional set of beliefs has also been questioned.

With a synthesis of previous research and the desire to capture the complexity of
personal epistemology, Schommer (1990) began to investigate epistemological beliefs in the
late 1980s. As an alternative model to Perry's (1970) unidimensional construct, Schommer
suggested that personal epistemology would be better portrayed as a system of more-or-less

independent beliefs. She viewed epistemological beliefs as being multidimensional. By
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"system of beliefs," it is meant that there is more than one belief to consider in defining a
personal epistemology. By "more-or-less independent,"” it is meant that individual beliefs
within the system may develop at different rates or may be inconsistent with each other. For
example, an individual may believe that knowledge is highly complex, yet that person may
also believe that knowledge is certain and never changing. Schommer's work focused on
identifying epistemological beliefs as independent cognitive dimensions, including beliefs
about the certainty and simplicity of knowledge, speed of learning, and the role of effort and
ability in intelligence. From Schommer's viewpoint, a learner may approach a classroom
situation differently (and more-or-less successfully) depending on whether he or she believes
that ability to learn is fixed and innate or that ability to learn is changeable and is acquired
through persistent effort. For example, a student who holds naive epistemologies along all
five dimensions generally believes: (a) that knowledge is handed over by the authorities and
is thus fixed, (b) that concepts are learned quickly or not at all, (c) that learning ability is
innate, and (d) that knowledge is simple, clear, and specific. On the contrary, an individual
who holds sophisticated epistemologies generally believes that knowledge is complex and
uncertain; yet, this person believes that knowledge can be learned gradually through
reasoning processes and can be structured by the learner.
Epistemological Questionnaire (EQ)

In order to assess a system of epistemological beliefs, a questionnaire (Schommer,
1990) was developed to assess beliefs along four epistemological dimensions: (a) ability to
learn, ranging from the idea that ability to learn is fixed at birth (naive) to the idea that ability
to learn can be changed (sophisticated); (b) structure of knowledge, ranging from the belief

that knowledge is best characterized as isolated bits of knowledge (naive) and pieces to
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knowledge is best characterized as highly interrelated networks (sophisticated); (c) speed of
learning, which includes beliefs ranging from the belief that learning is quick or all-or-none
(naive) to the belief that learning is gradual (sophisticated); and (d) stability of knowledge,
ranging from the belief that knowledge is unchanging (naive) to the belief of knowledge is
evolving (sophisticated). The content of the epistemological questionnaire (EQ) was screened
by professionals in the field of educational psychology and most of the items were originally
derived from observations and interview questions from Kitchener and King (1981) and
Schoenfeld, Dweck, and Perry (as cited in Schommer-Aikens, 2002). There is a .74 test-retest
reliability and .63 to .85 inter-item correlation for items within each belief factor. In addition,
each belief in EQ can predict certain student performance. For example, belief in ability to
learn predicts students' value of education, and belief in structure of knowledge predicts
comprehension in academic text and thinking on everyday controversial issues. In addition,
belief in speed of learning predicts comprehension monitoring, and belief in stability of
knowledge predicts students' conclusions of tentative text (Duell & Schommer-Aikens,
2001).

This four-dimensional factor structure, which was first used with postsecondary
students (Schommer, 1990), has been replicated by other researchers (Jehng, Johnson, &
Anderson, 1993) and applied with different sample subjects, such as other college students
(Schommer, 1998; Schommer, Crouse, & Rhodes, 1992) and high school students using a
modified version of EQ (Schommer, 1993b; Schommer, Mau, & Brookhart, 2000;
Schommer & Walker, 1997). Following Schommer's theory of epistemological belief system,
researchers have started to examine the concept of the multidimensional system of
epistemological beliefs (Hall, Chiarello & Edmonson, 1996; Kardash & Scholes, 1996) as it
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relates to the cognitive and affective domains. Some researchers have developed new
instruments to assess epistemological beliefs (King & Kitchener, 2002; Schraw, Bendixen, &
Dunkle, 2002; Wood & Kardash, 2002). Others have tried to modify Schommer's theory by
either adding or subtracting beliefs and elaborating on their own theory (Hofer & Pintrich,
1997).

Epistemological Beliefs Inventory (EBI)

In an attempt to improve on Schommer’s (1990) epistemological questionnaire (EQ),
Schraw, Bendixen and Dunkle (2002) created the epistemological beliefs inventory (EBI). It
is a shorter and more efficient instrument to administer than the EQ; nevertheless, using
factor analysis procedures similar to those used in validating Schommer’s EQ, the EBI
yielded better construct validity than the EQ (Schraw, Bendixen & Dunkle, 2002). Finally, in
a study designed to compare the two instruments, researchers found that the EBI had better
predictive ability and explained more of the variance in their study sample than the EQ did
(Bendixen & Hartley, 2003). As a result, the EBI instrument was used in the current study.
Epistemological Beliefs, Learning, and Technology-Supported Learning

Given the conflicts of epistemological belief theories and models, it is fundamental to
understand the relationships between learning and such beliefs. Research in the early 1990s
revealed that students who strongly believe that learning is quick or all-or-none tend to
produce superficial summaries of their readings and fail to comprehend or monitor their
comprehension of text adequately (Schommer, 1990). Empirical studies indicated that a
belief in speed of learning predicted problem-solving skills in ill-structured content (Schraw,
Dunkle, & Bendixen, 1995) and had a negative relationship with a student’s grade point

average (Schommer, 1993b; Schommer & Dunnell, 1994). Students who strongly believe
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that knowledge is simple usually have difficulty understanding basic statistics (Schommer et
al., 1992). Schraw et al. (1995) concluded that beliefs in simple knowledge relate to students'
problem solving of ill-structured content, while Schommer et al. (1992) suggested that beliefs
in simple and certain knowledge relate to students' study strategies and comprehension of
text. It seems that the more students believe that knowledge is simple, certain, and handed
down by authority, the more likely they are to oversimplify complex text information,
perform poorly on academic assessments, misinterpret tentative conclusions, and seek single
answers when multiple answers are more appropriate (Duell & Schommer-Aikens, 2001).

Research on epistemological beliefs indicates that individuals' epistemological beliefs
affect their learning and performance. Yet only a few studies explore the relationship
between epistemological beliefs and performance in hypermedia-supported authentic
learning environments. For example, Jacobson and Spiro (1995) documented the preliminary
findings that the epistemological beliefs system will influence learning in a hypertext-based
learning environment. The characteristics of hypertextual learning environments
(nonlinearity, interrelated knowledge, the focus on independent thinking and knowledge
transfer) may diverge from the pre-existing epistemological beliefs held by students. Students
with a complex set of epistemological beliefs about the nature of learning perform at a higher
level on tests of knowledge transfer when learning in hypertext programs than those students
with a simpler set of epistemological beliefs. Such results are generally consistent with other
research that documents the influence of epistemological beliefs on learning (Jacobson &
Spiro, 1995).

On the other hand, a more recent research study yielded mixed results regarding the

influence of complex versus simple epistemological beliefs and achievement in hypermedia.
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In their study involving 116 undergraduate teacher education students enrolled in an
educational psychology course, Bendixen and Hartley (2003) confirmed previous research
findings that belief in omniscient authority and fixed ability are related to lower achievement.
However, contrary to expectations, a belief in quick learning was positively correlated with
high achievement on a post-test based on hypermedia tutorial content. The researchers
explained this finding as probably due to the nature of the academic task itself. Schommer
(1990) found that belief in quick learning was related to poor performance in a complex
problem solving task. In Bendixen and Hartley’s study (2003), students had only 30 minutes
to complete the well-defined task presented to them. As a result, a belief that learning
happens quickly or not at all may have actually aided some students to navigate through the
hypermedia tutorial in a timelier manner. Furthermore, the objective assessment at the end of
the tutorial may not have required higher levels of thinking; thus, the belief in quick
(potentially low-level) learning may not have been a detriment to their performance
(Bendixen & Hartley, 2003). These mixed findings demonstrate, then, that more research
needs to be done in order to validate the methods of assessing personal beliefs as well as
better understand how these beliefs may influence learning in technology-based learning
environments.
Support for Combining SRL and EB in Learning Research

Flavell (1999) and Hofer (2001) proposed that individual level of self-regulated
learning and level of epistemological beliefs complement each other such that those who are
high self-regulators also harbor sophisticated beliefs about knowledge and learning. They
maintained that both constructs may overlap in the area of metacognitive thinking such that

both high self-regulated learning and sophisticated EBs are characterized by metacognitive
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control of thinking and learning (Flavell, 1979). While this is an intriguing proposition, there
is relatively little empirical research that shows a relationship between epistemological
beliefs and SRL. However, Paulsen and Feldman (1999) looked at 246 undergraduate
education students at a large urban public university in order to test Flavell and Hofers’
original notion. Students completed both the Measure of Self-Regulated Learning
questionnaire (MSLQ ) and the Epistemological Beliefs (EB) questionnaire. Then the
responses for the SRL measure were regressed on all dimensions of the EB questionnaire.
The result was that each SRL factor was related to at least one and up to three EB
dimensions. Based on these results, the authors concluded that those students with
sophisticated EB were more likely than others to be engaged in SRL strategies. Paulsen and
Feldman’s study, therefore, suggests a positive relationship between SRL and
epistemological beliefs.

Both research genres contain many examples of studies that have yielded limited
relationships of each construct (SRL/EB) with learning achievement. However, if both
constructs are positively related, then perhaps combining them in the same study can yield a
stronger explanatory model of learner achievement in AWBL.

Other Predictors of Achievement in AWBL Environments

In addition to SRL and EB factors, there are other important variables that have been
previously shown to influence learner achievement. These factors include: self-efficacy for
using computer technology, reason for taking an online course, and prior college academic

achievement (as determined by GPA).
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Self-Efficacy for Using Computer Technology

This study examined asynchronous Web-based learning. Successful learning in this
environment requires the ability to use computer technology. Therefore, it is important to
include a covariate related to computer use in the proposed research model of learning
achievement in online learning.

Many studies designed to identify factors related to learning achievement in online
environments have shown that self-efficacy for computer use correlates with level of learning
achievement as measured by course final grade (Agarwal et al, 2000; Joo, Bong, & Choi,
2000; Lee, 2002; Wang & Newlin 2002a, 2002b). For example, Wang and Newlin’s (2000)
quantitative study of college undergraduates enrolled in an online research methods in
psychology course found that students’ self-efficacy beliefs concerning their use of computer
technology correlated with final course grade in the course.

Reason for Taking Online Courses

As noted previously, social learning theorists posit that one of the elements of self-
regulation that leads to effective learning is the student’s choice of learning strategies that are
likely to contribute to reaching specific goals. However, a search of the distance learning
literature reveals that there are few studies that are concerned with why students choose
online learning over traditional classroom-based methods. As Robyler (1999) pointed out,
most studies focus on demographic characteristics of students (mainly working adults of non-
traditional college age) who take online courses. Other studies have focused on
characteristics of students who seem to learn successfully when they choose an online
format. For example, Willis (1993) noted that learners have a wide variety of reasons for

pursuing asynchronous online learning, including: (a) constraints of time, distance, and
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finances; (b) the opportunity to take courses or hear outside speakers who would otherwise
be unavailable; and (c) the ability to come in contact with other students from different
social, cultural, economic, and experiential backgrounds. Willis concluded that individuals
not only gain new knowledge but also new social skills, including the ability to communicate
and collaborate with widely dispersed colleagues and peers whom they may have never seen.

Many current online courses incorporate cooperative learning, live projects, and
interactivity within groups of students as well as between virtual sites and physical sites
(Anderson, 1997; Aviv, Ehrlich, & Giva, 2003; Byers, 2000; Holloway & Ohler, 1991; Shea,
Fredericksen, & Pickett, et al., 2000; Strijbos, Martens & Jochems, 2004). Examples of
physical site interaction include: (a) hybrid courses (combination of online and face-to-face
activities) in which students meet once a month to interact as a cohort and (b) students
pursuing degrees in education or medicine who interact in practicum settings (e.g., hospitals
and classrooms). Roblyer (1999) suggested that individual preference for a particular
learning method may drive one’s choice for either learning online or in the classroom. In his
study with community college and virtual high school classes, Roblyer focused on attitude
factors and personal characteristics that seemed to motivate students to select distance
learning courses as opposed to traditional face-to-face courses. The underlying premise of the
study was that students perceive that it is important to have a choice between online and face-
to-face formats and that their learning needs and expectations may determine their choice of
an instructional delivery system.

In Roblyer’s (1999) study, participants were surveyed on four factors likely to
influence choice of distance or face-to-face format: (a) need for interaction, (b) logistical

factors (e.g., distance from site of traditional course), (c) control over timing and pace of
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course assignments, and (d) technology background and comfort level. Students were asked
to rate each question on a Likert scale of 1 to 5, with 1 representing most important and 5
representing least important. The results indicated that students who choose online formats
differ in their perceived learning needs from students who choose face-to-face formats.
Furthermore, students who choose online formats do so because they have a higher need and
desire for control over their learning environments, while students who choose traditional
face-to-face formats have a higher need and desire for interaction with instructors and other
class members.

Subsequent research has confirmed Roblyer’s (1999) findings concerning learning
achievement in computer mediated online learning. In a quantitative study involving college
students enrolled in a research methods in psychology course, Wang and Newlin (2000,
2002b) found that students who enrolled in the Web-based course because they enjoyed
Web-based learning environments or were curious about Web-based courses had higher self-
efficacy beliefs about their learning and performance and obtained higher final grades than
students who enrolled solely because of course availability.

Finally, Collins and Pascarella (2003) conducted a randomized, true-experiment
paired with a quasi-experiment with 46 community college students. Those who were
randomly assigned to receive instruction at a distance via a two-way interactive telecourse
demonstrated learning equivalent to that of students assigned to on-campus, face-to-face
instruction. However, students choosing to take the course via telecourse and remote sites
had significantly higher course learning than either randomly assigned group (Collins &

Pascarella, 2003). These results show that individual choice for the medium of learning has a
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significant effect on learner achievement. Therefore, it is important to include individual
choice as a variable in a study of learner achievement in asynchronous Web-based learning.
Prior College Academic Achievement

Previous studies regarding the determinants of academic achievement in college have
generally included measures of previous and current academic achievement such as grade
point average (GPA) (Bendixen & Hartley, 2003; DeAngelis, 2003; Garavilia & Gredler,
2002; Ishitani, 2003; Naumann et al, 2003). It is particularly important to include academic
achievement (as measured by GPA) in a study that seeks to understand the role played by
self-regulated learning on achievement because there is evidence to suggest that individuals
with prior academic success are more likely to self-regulate their learning than others. This is
because prior academic success influences self-efficacy, an important component of self-
regulation (Bandura, 1986; Boekarts, Pintrich, & Zeidner, 2000).

Social cognitive learning theory has proposed that there is a recursive relationship
between self-efficacy and cognitive ability as measured by academic achievement. For
example, the more that one perceives herself to be self efficacious, the greater the likelihood
that she will achieve and increase cognitive ability in a particular academic domain.
Moreover, higher levels of individual academic achievement demonstrate greater ability that
in turn reinforces the feelings of self-efficacy for that particular academic domain (Bandura,
1997).

Self regulation of learning is comprised of two subfactors that measure individual
self-efficacy. Thus, in order to understand the extent to which SRL influences learning
achievement, it is important to include the covariate of prior academic achievement in a

predictive model of learning achievement. As a result, a regression model can be developed

46



that describes the effect of SRL on achievement when prior academic achievement (GPA) is
held constant.

In addition to SRL and EB factors, this study included the variables of self-efficacy
for using computer technology, reason for taking an online course, and prior academic
achievement (GPA). By carefully scrutinizing all variables, this researcher anticipates being
able to design a predictive model of learning for the asynchronous Web-based learning
environment.

Designing a Predictive Model of Learning in AWBL Environments

Research concerning the relationship between self-regulated learning, epistemological
beliefs and learning achievement appears to have gone through different phases. The first
phase is characterized by theoretical and empirical work designed to demonstrate that these
two learner characteristics (SRL and EB) exert an influence on learning achievement. Most
of this work had been conducted in traditional classroom-based settings (Hofer, Yu, &
Pintrich, 1998; Paulsen & Feldman, 1999; Schommer, 1990, 1998, 2000; Wolters, 1998;
Zimmermann, 1994).

As institutions of higher learning expand their delivery of learning and course work to
asynchronous online learning environments, there are those who call for research that helps
to describe how SRL and EB learner characteristics may affect learning in online
environments (Diaz, 2002; Hartley & Bendixen, 2001; Merisotis & Phipps, 1999). Because
the phenomenon of learner achievement is complex and comprised of multiple factors, it is
reasonable to use multiple regression models in order to describe this phenomenon.
Unfortunately, the research literature for SRL, epistemological beliefs, and asynchronous

online learning contains only a few examples of such studies.
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Predictors of Self-Regulated Learning

Garavilia and Gredler (2002) conducted a quantitative study involving students
enrolled in a traditional classroom-based undergraduate psychology course. Students' final
course grades were regressed on the linear combination of reported use of four self-regulated
learning strategies, reliance on external sources for learning guidance, cumulative grade point
average (GPA), and aptitude. Analyses indicated that each of the predictor variables was
significantly related to course achievement and that the set of variables accounted for 45% of
the variance in course achievement. Because variables that are related to achievement
typically are also correlated with each other, the regression model allowed the researchers to
determine which variable(s) significantly contributed to the explanation of achievement
beyond that accounted for by the other variables. Garavilia and Gredler’s study is significant
for two reasons. First, it included prior academic achievement and learner aptitude as
explanatory variables. Second, the final explanatory regression model demonstrated that
subfactors of self-regulated learning explained more of the variation in final course grade
than did either prior academic achievement (as determined by GPA) or learning aptitude (as
determined by SAT scores).

Chen (2002) looked at the relationship between individual self-regulated learning and
final course grade in a study of undergraduates enrolled in an information systems course.
This was a combined classroom lecture and lab section course. Chen also used a linear
regression model. The findings revealed that effort-regulation had a positive effect on
lecture-based learning. However, unlike Garavilia and Gredler’s (2002) study, Chen’s study

did not consider prior academic achievement as a variable in the experimental model. She did
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include a measure of prior computer experience; however, this variable was not a significant
factor in the final explanatory model.
Predictors of Epistemological Beliefs

Only two examples were found of studies that used linear regression models in their
design in order to investigate the influence of epistemological belief factors on learning
achievement. Both studies looked at undergraduate students in public four-year universities.

Bendixen and Hartley’s (2003) study examined the relationship between
epistemological beliefs, metacognition, and student achievement in a hypermedia learning
environment. The researchers predicted that the epistemological beliefs and metacognitive
awareness of 116 pre-service teachers enrolled in an educational psychology course would be
significantly related to achievement in a hypermedia tutorial. Achievement was measured by
a post-test based on the tutorial content. Regression analysis indicated that reading
comprehension, GPA, and three of the five epistemological beliefs (viz., innate ability,
omniscient authority, and quick learning) significantly predicted post-test performance.
While their model included prior academic achievement (GPA) and reading comprehension,
it did not include prior computer experience. Interestingly, unlike previous studies, Bendixen
and Hartley found that individual metacognitive awareness was not a factor associated with
learning.

In a study of 60 teacher education students enrolled in a special education methods
course, Peng (2003) demonstrated a relationship between three epistemological beliefs (viz.,
innate ability, structural knowledge, and quick learning) and individual learner achievement
in a case-based hypermedia teaching environment. Although, her research design included

prior academic achievement as an explanatory variable, it did not consider the influence of
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prior computer experience or computer self-efficacy on final course grade. While it is true
that the focus of this research was the influence of epistemological beliefs on learner
outcomes, it would have been useful to include prior computer experience as a variable
because learning occurred via the computer.

This literature review demonstrates that more research is needed in order to determine
how self-regulated learning and epistemological belief factors affect learning in
asynchronous online environments. Furthermore, learning is a complex phenomenon that is
influenced by a variety of factors. Consequently, further research should be done in order to
develop a model that explains how SRL and epistemological beliefs affect learner
achievement in the presence of other covariates known to influence learning achievement in
online environments.

Summary

This chapter reviewed the literature in asynchronous online learning, self-regulated
learning, and epistemological beliefs. The purpose was to demonstrate the need to expand
research on the role of learner characteristics and achievement in asynchronous online
learning environments. In particular, this expansion includes the combined roles of self-
regulated learning and epistemological beliefs in affecting learning achievement in online
learning.

The literature revealed that SRL and EB have traditionally been treated as separate
genres and research efforts have been limited to examining the variables’ separate
connections with learning achievement. The result has been moderate relationships between

each construct and learning achievement. However, it is proposed that by combining both
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factors in the same study of learning achievement, investigations might yield a more
compelling explanation of learning achievement in AWBL.

Finally, an argument was made for considering prior academic achievement, self-
efficacy for using computer technology, and reason for taking an online course in a study of
SRL, EB, and learning achievement in order to control for these variables’ known influence
on learning achievement in the online instructional environment. Chapter three lays out the
methodology this researcher used to determine the predictive order of individual levels of
self-regulated learning (SRL) and epistemological beliefs (EB) on learner achievement in

asynchronous Web-based courses.
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CHAPTER III: METHODS

The purpose of this study was to determine the predictive order of individual levels of
self-regulated learning (SRL) and epistemological beliefs (EB) on learner achievement (final
course grade) in asynchronous Web-based courses. This chapter presents the design
parameters for the study. It begins with a description of the research approach, study
participants, and a description of the study variables, including covariates. The chapter also
includes a discussion of the sources of data and how they were collected. It concludes with a
discussion of how the data was analyzed.

Design

A cross-sectional predictive study was used in order to examine the effect of the
following factors on learning achievement in asynchronous online undergraduate courses: (a)
subfactors of self-regulated learning, subfactors of epistemological beliefs, self-efficacy for
computer technology, reason for taking a Web-based course, and prior college academic
achievement on learning achievement.
Pilot Study

Approximately one month prior to conducting the actual investigation, the survey
instrument developed for use in the study was tested with undergraduate students enrolled in
health services and information management courses. The pilot study resulted in minor
changes to the wording and sequencing of question items. Otherwise, no major changes were
made to the instrument based on the pilot study results.

Sample
The site of the present study was a coeducational public university situated in the

southeastern region of the United States. According to registrar records, approximately 2,700
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students were enrolled in Web-based undergraduate courses at the university during the
spring 2005 semester. A total of 629 students, or about a quarter of this group was selected
via a random numbers procedure to receive a recruitment e-mail (see Appendix A). Finally,
201 individuals from this group completed the study questionnaire. The final response
sample used in the study was considered adequate because it reflected the required threshold
of at least 200 observations, a minimum requirement for multiple regression (Hatcher &
Stepanski, 1994). Furthermore, Neter, Wasserman & Kutner (1990) recommend six to ten
cases for every variable in the pool. As there were 14 predictor variables in the present study
and a total of 200 individual participants, this study met the prescribed minimum sample
size.

The study sample did not differ from the larger population of online learners
according to demographic characteristics such as age and gender. Data collection occurred
during the spring 2005 academic semester.

Instrumentation

Data was collected via a single self-report inventory. Survey questions were taken
from the following two instruments as a means of collecting data relative to the variables of
self-regulated learning (SRL) and epistemological beliefs (EB). The questions were adapted
where necessary to apply to the Web-based learning environment. The survey was created in
SelectsurveyASP™ and was accessible on the university Web server as a Web-based form to
study participants only.

Motivated Strategies for Learning Questionnaire (MSLQ)
The Motivated Strategies for Learning Questionnaire (MSLQ) is designed to assess

college students' motivational orientations and their use of self-regulated learning. It was
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normed using a sample of 380 students, mostly from public, four-year, midwestern
institutions. Permission for using this scale was obtained from Pintrich, Smith, Garcia, &
McKeachie (1991) and the University of Michigan.

The questionnaire measures a total of 15 subfactors associated with self-regulated
learning of which six were used in this study. The subfactors that were measured are: (a)
intrinsic goal orientation, (b) expectancy or control of learning, (c) self-efficacy for learning
and performance, (d) metacognitive self-regulation, (e) time and study resource management,
and (f) effort regulation. Because the literature has emphasized the key role played by these
six subfactors in establishing the foundation for successful self-regulated learning, only their
potential effect on learning achievement was considered in this study. There were four
Likert-scaled questions per factor for a total of 24 questions. Responses to each question
were coded from 1 (not at all true of me) to 7 (very true of me). Those items requiring
reverse coding were coded 8-x, (x denotes the original coded response for that item). Each
variable was operationalized by summing the scores for the questions in each factor.
Although, some question items were modified in order to reflect the Web-based learning
environment, the original meaning of the question item remained intact.

Although both the original as well as subsequent researchers have claimed validity
and reliability for the MSLQ, a search of the literature could not find evidence of factor
analysis ever having been conducted with the original instrument (Barker & Olson, 1999;
Chen, 2002; Hargis, 2000; McManus, 2000; Pintrich & Smith, 1993; Ross, 1999). Therefore,
it was decided to subject the self-regulated learning question items to exploratory factor
analysis. Moreover, the decision to perform a factor analysis of the SRL question items was

also taken for two additional reasons: (a) the current study sample differed demographically
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from the original norming sample and (b) the current study sample completed the survey
questions with computers via the Internet as opposed to paper and pencil in a classroom
environment.

Validity. Because the confirmatory factor analysis results for self-regulated learning
question items were ambiguous (Pintrich, Smith, Garcia, & McKeachie, 1993) and could not
be compared with a prior exploratory factor analysis, it was decided to conduct an
exploratory factor analysis of the SRL question items in this study. Table 1 provides a listing
of the SRL factors and how they were assessed.

Reliability. The internal reliability coefficients for the six SRL factors in this study
are as follows: (a) intrinsic goal orientation, .74; (b) control of learning, .68; (c) self-efficacy
for learning and performance, .93; (d) metacognitive self-reguation, .79; (e) time and
management resource management, .76; and (f) effort regulation, .69. These reliabilities are
based on a sample of 380 college students who attended a four-year public univesity in the
midwest (Pintrich & Smith, 1993). Although some of these are low to moderate reliability
coefficients, nevertheless, they have been stable across use in a variety of research settings
and protocols (Barker & Olson, 1999; Chen, 2002; Hargis, 2000; McManus, 2000; Ross,
1999).

Epistemological Beliefs Inventory (EBI)

The Epistemological Beliefs Inventory (EBI) is a self-report inventory used to
measure learners’ beliefs about epistemological beliefs or the nature and acquisition of
knowledge. It was normed using a sample of 160 undergraduates at a large midwestern

university. Permission for using this scale was obtained from Bendixen (2003).
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Table 1

Independent Variables for Self-Regulated Learning (SRL)

SRL Variable  Definition of Factor' Measure How
Quantified

Intrinsic goal Degree to which student 4 Likert-scaled > scores
orientation participates in the course for ~ questions from the

reasons such as challenge, MSLQ. Scale 1-7; 1:

curiosity, and mastery. Taking “not at all true of me”

course is an end in itself to 7: “very true of me”

rather than a means to an end.
Expectancy: Student’s beliefs that their 4 Likert-scaled > scores
Control of efforts to learn result in questions from the
learning beliefs positive outcomes. Includes MSLQ. Scale 1-7; 1:

belief that outcomes “not at all true of me”

contingent on one’s own to 7: “very true of me”

efforts, rather than on the

teacher.
Self-efficacy Judgments about one’s ability 4 Likert-scaled 2. scores
for . to accomplish a task as well questions from the
learning and as confidence in one’s skills MSLQ. Scale 1-7; 1:
performance to perform well. Includes “not at all true of me”

expectancy for success. to 7: “very true of me”
Metacognitive: Awareness, knowledge and 4 Likert-scaled > scores
Self-regulation control of cognition. Three questions from the

general processes comprise MSLQ. Scale 1-7; 1:

metacognition: planning; “not at all true of me”

monitoring; and regulating. to 7: “very true of me”
Time and Student ability to manage and 4 Likert-scaled > scores
Study . .

regulate time and study questions from the
resource environments MSLQ. Scale 1-7; 1:
management “not at all true of me”

to 7: “very true of me”

Effort Ability to control effort and 4 Likert-scaled 2. scores
regulation attention in the face of questions from the

distractions and uninteresting
tasks.

MSLQ. Scale 1-7. 1:
“not at all true of me”
7: “very true of me”

! Adapted for use by permission from Pintrich, Smith, Garcia, & McKeachie, (1991). A
Manual for the Use of the Motivated Strategies for Learning Questionnaire (MSLQ).
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The questionnaire measures five dimensions of epistemological beliefs. They are: (a)

omniscient authority (five questions), (b) certain knowledge (eight questions), (¢) quick

learning (five questions), (d) simple knowledge (seven questions), and(e) innate ability

(seven questions). There were a total of 32 Likert-scaled question items related to

epistemological beliefs included on this study’s survey. Responses to each question were

coded from 1 (strongly disagree) to 5 (strongly agree). Those items requiring reverse coding

were coded 6-X, (x denoting the original coded response to the item). Each variable or sub-

factor was operationalized by summing the scores for the questions under that factor. Table 2

provides a listing of the epistemological beliefs factors and how they were assessed.

Table 2

Independent Variables for Epistemological Beliefs (EB)

EB Definition of factor' Measure How
variable quantified
Omniscient  Authorities have access to 5 Likert-scaled questions from the > scores
authority otherwise inaccessible EBI. Scale :1-5. 1 : “Strongly
knowledge. disagree” to 5: “Strongly agree.”
Certain Absolute knowledge exists 8 Likert-scaled questions from the > scores
knowledge and will eventually be EBI. Scale :1-5. 1 : “Strongly
known. disagree” to 5: “Strongly agree.”
Quick Learning occurs in a quick 5 Likert-scaled questions from the > scores
learning or not at all fashion EBI. Scale :1-5. 1 : “Strongly
disagree” to 5: “Strongly agree.”
Simple Knowledge consists of 7 Likert-scaled questions from the > scores
knowledge discrete facts. EBI. Scale :1-5. 1 : “Strongly
disagree” to 5: “Strongly agree.”
Innate The ability to acquire 7 Likert scaled questions from the > scores
ability knowledge is endowed at EBI. Scale :1-5. 1 : “Strongly

birth.

disagree” to 5: “Strongly agree”.

' Adapted for use by permission from Schraw, Bendixen, & Dunkle (2002). Development
and Validation of the Epistemic Belief Inventory (EBI).

study and that were originally proposed by Schommer’s extensive research on

Validity. Confirmatory factor analysis yielded the five factors that are the focus of this
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epistemological beliefs (Schommer, Crouse, & Rhodes, 1992; Schraw, Bendixen, & Dunkle,
2002). Each factor included at least three items with loadings in excess of .40 and none of the
items with loadings in excess of .40 on one factor, loaded on another factor. The factor
groupings each represented a unique construct (Schraw, Bendixen, & Dunkle, 2002).

Reliability. The internal reliability coefficients (Cronbach alpha) for the five factors
are as follows: (a) omniscient authority, .68; (b) certain knowledge, .62; (c) quick learning,
.58; (d) simple knowledge, .62; and (e) innate ability, .62. These reliability scores are based
on a sample of 160 undergraduates enrolled in an introductory educational psychology class
at a large midwestern university (Schraw, Bendixen, & Dunkle, 2002). Although these
internal reliability coefficients are on the moderate to low side, they did prove to be stable in
the use of this instrument in a research study conducted with undergraduate teacher education
students at a midwestern university (Bendixen & Hartley, 2003). Despite this validation, the
researchers called for further research that might add information about the validity and
reliability of the instrument when used with a larger sample of undergraduate students from a
variety of academic courses.

Therefore, given the lack of follow up validation studies that used the EBI and the
original developers own call for further validation research, it was decided to perform an
exploratory factor analysis of the epistemological beliefs question responses with the current
study sample. Measures of the internal reliability for both instruments (MSLQ and EBI) on
the sample were then conducted and compared with the factor internal reliability coefficients

obtained in original validation studies.
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Covariate Variables

In this study, the variables of primary interest were six subfactors of self-regulated
learning (intrinsic goal orientation, control of learning, self-efficacy for learning and
performance, metacognitive self regulation, time and study resource management, and effort
regulation) and five subfactors of epistemological beliefs (omniscient authority, certain
knowledge, quick learning, simple knowledge, and innate ability). However, the literature
suggests that self-efficacy for computer use, reason for taking an online course, and prior
college academic achievement are positively correlated with success in Web-based learning.
These variables, then, were considered as covariates in the model for the following reason:
Although they were not the variables of primary interest in this study, they were expected to
have an impact on the dependent variable.

The survey instrument included questions related to the covariates as follows: (a) two
Likert-scaled question items were included that referenced the study participant’s self-
efficacy for computer usage, and (b) a short answer question item was included that
referenced the study participant’s reason(s) for taking the online course, and (c) each
participant’s grade-point average (GPA) was collected from university registration records.
Permission to obtain this information was obtained from each study participant. Table 3
provides a listing of the covariates and how they were assessed.

Data Collection

Because the target sample for this study included “traditional” as opposed to “adult”

undergraduates, data was collected for students enrolled in a variety of undergraduate Web-

based courses designated as “on-campus” course sections. Students were contacted
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Table 3
Covariates’ Measurements

Covariate Measure How
quantified

Self-efficacy for Response to 2 Likert-scaled question items. 2. scores

computer Scale: 1-5. 1: “Strongly disagree” to 5: “Strongly

technology use agree.”

Reason for taking ~ Open short answer question item: Why are you = Keyed or

the asynchronous  taking this course on-line as opposed to in a categorized

online course campus based classroom? into themes

immediately after the schedule adjustment period at the beginning of the spring 2005
semester in order to recruit them for participation in the study.

A data collection instrument was created in SelectsurveyASP™ in order to accept real
time data input. This instrument was located on the university Web server, and the link to
that area was accessible only to study participants, IT tech support , and the researcher.
Participants completed the Web-based form during the first two weeks of the spring 2005
semester. The survey form was in .xls, a format compatible with Microsoft Excel such that
data could be downloaded from the Web environment and pasted in an Excel spreadsheet on
the researcher’s computer. Afterwards, this data was transferred from excel into SAS 9.1.3
for data analysis.

Data Analysis
The goal of this study was to investigate the influence of individual self-regulated
learning (SRL) and epistemological beliefs (EB) on learner achievement in asynchronous
Web-based undergraduate courses. The following steps describe how the data was analyzed

to reveal the predictive ability of the subfactors of SRL and EB on academic achievement.
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1.

The first step was to run a factor analysis of both instruments (MSLQ and EBI) in
order to establish the factor loadings of the question items. While it was expected
that, overall, the results would match, some differences were found between the
factor scales obtained in the original factor analyses with those conducted in the
present study.

The next step was to generate a correlation matrix of the independent variables
(the SRL and EBI factors derived from step one and the study covariates) and the
dependent variable. An analysis of the matrix determined which of the
independent variables were correlated with the dependent variable and which of
the independent variables were correlated with each other. The intent was to
determine the inter-relationships among the predictors so that there might be an
indication beforehand regarding any problems of multi-collinearity or overlap
among the predictors that could cause the modeling to be problematic.

Finally, a multiple regression analysis of the predictor variables in the proposed
model with the dependent variable (final course grade as a measure of learning

achievement) was performed.

After examining the overall performance of the model, attention was given to the
individual contribution, if any, of each of the independent variables in the model. Individual
tests were performed by analyzing the standardized beta coefficient value for each
independent variable. If the p-value was less than .05, the 3 coefficient was deemed to be
significantly different from 0 at the 0.05 significance level which was strong evidence that
that predictor contributed significant information about the final grade in the presence of the

other predictors in the model.
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Previous studies have described models of learner achievement in Web-based
courses. The adjusted R? values that these models have yielded varied between .07 to .42.
This may have occurred because some of the models did not include useful independent
variables. Therefore, the current study model was considered successful if its adjusted R* was
greater than the midpoint of these two values. However, models that have adjusted R* even
smaller than 0.25 can still be considered valuable.

Summary

Learner achievement is a complex phenomenon and as such is most likely affected
by several independent variables. In addition to descriptive statistics concerning the study
sample, inferential statistics were generated in order to understand the extent to which SRL
factors and dimensions of EB affected learning achievement in an asynchronous Web-based
course. Multiple regression is an appropriate statistical procedure for developing a model to
describe this phenomenon. It provided not only information about the predictive ability of
individual variables, but also determined which independent variable(s) in the model were
significant and contributed the most to explaining learner achievement.

Previous research into models of online learner achievement had not considered the
joint contribution that self-regulated learning and epistemological beliefs may bring to a
model of learner achievement in asynchronous Web-based instructional environments. This
study is expected to contribute to the literature by explaining the relationship between self-
regulated learning, epistemological beliefs and learner achievement in asynchronous Web-

based courses.
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CHAPTER IV: RESULTS

The purpose of this study was to examine the effects of subfactors of self-regulated
learning (SRL) and epistemological beliefs (EB) on individual learner levels of academic
achievement in an asynchronous Web-based learning environment while holding constant the
effect of three covariate factors: (a) self-efficacy for using computer technology, (b), reason
for taking an online course and (c) prior college academic achievement. The general question
driving this study was: Are there factors of self-regulated learning and epistemological
beliefs that can predict learner achievement in undergraduate asynchronous Web-based
courses at institutions of higher learning? A total of 201 undergraduate students participated
in the study.

This chapter presents descriptive and inferential analyses of the study data as related
to the sample demographics and to the study’s research question: What is the predictive
ability of the following variables: self-regulated learning (intrinsic goal orientation,
expectancy or control of learning, self-efficacy for learning and performance, metacognitive
self-regulation, time and study resource management, effort regulation), epistemological
beliefs (omniscient authority, certain knowledge, quick learning, simple knowledge, and
innate ability), computer self-efficacy, reason for taking an online course, and prior college
academic achievement on final grade in asynchronous undergraduate online college courses?
The study sample demographics will be presented first; they then will be followed by a
description of the the data analysis that was done in order to answer the study research

question.
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Sample Demographics

The site for the study was a coeducational public university situated in the
southeastern region of the United States. An initial recruitment e-mail message and three
follow-up emails (Appendix A) were sent to 629 undergraduate students who were registered
in at least one asynchronous Web-based online course during the spring 2005 academic
semester. A total of 219 students participated in the study by completing survey instruments,
resulting in a 35% response rate. However, only 201 of the 219 completed surveys proved to
be useable. Eighteen of the study participants either did not include responses to all of the
self-rating question items or did not receive a final course grade. Therefore, these 18 survey
responses were not used in this study. As a result, a 32% useable response rate was achieved.

Table 4 displays the descriptive statistics for the sample population. Most participants
were female (77.1%), and the most common racial/ethnic groups were Non-Hispanic White
(74.1%) or Non-Hispanic Black (16.4%). Students from all four class levels participated in
this study, and juniors and seniors accounted for about two thirds (64.7%) of the sample.
Final course grades ranged from 0—-100 (M = 86.36, SD = 13.31) with 55.7% earning a grade
of 90 or above. Grade point average (GPA) of the sample population ranged from 1.00—4.00
(M =3.00, SD = 0.63). Student participants ranged in age from 18 to 50 years (M = 22.46, SD
=06.14).

Table 5 compares the study sample to the population of undergraduate students
enrolled at the academic institution from which it was drawn. Compared to the institutional
pool, the study sample was more diverse. For example, there were seven times as many
Native American students and more students who characterized themselves as “mixed race”

in the current sample than in the institution as a whole. There was an overall 60/40 split
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Table 4
Descriptive Statistics for the Sample (N = 201)

n %
Gender
Male 46 229
Female 155 77.1
Race/Ethnicity
Native American 10 5.0
Asian/Pacific Islander 3 1.5
Non-Hispanic Black 33 16.4
Hispanic 1 0.5
Non-Hispanic White 149 74.1
Mixed Race 5 2.5
Class Level
Freshman 28 13.9
Sophomore 43 21.4
Junior 57 28.4
Senior 73 36.3
Final Course Grade *
0-69 12 6.0
70 -179 24 11.9
80 - 89 53 26.4
90 -94 68 33.8
95 -100 44 21.9
Grade Point Average (GPA) b
Under 2.00 12 6.0
2.00 -2.99 81 40.2
3.00 -3.49 54 26.9
3.50 - 4.00 54 26.9
Age©
18 - 20 years 92 45.8
21 - 24 years 82 40.7
25 - 39 years 20 10.0
40 - 50 years 7 3.5

“Grade: M = 86.36, SD = 13.31. "GPA: M = 3.00, SD = 0.63. “Age: M =22.46, SD = 6.14.
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between female and male undergraduates at the study institution, with this gender gap even
more apparent in the number of students taking Web-based courses. There were 2.4 times as
many females (71%) compared to males (29%) enrolled in online courses at the university
during the spring 2005 semester. This difference was slightly greater in the study sample
drawn from this population, with about 3.3 times as many female (77%) as male students

(23%) enrolled in online courses.

Table 5
Demographics of Study Sample Compared with all Undergraduates
Demographic Study Sample:  All Undergrads:
Spring 2005 Fall 2004
Mean Age (years) 22.4 22.3
Ethnicity/Race (%)
Native American 5.0 J
Asian/Pacific Islander 1.5 2.3
Non-Hispanic Black 16.4 16.4
Hispanic 0.5 1.6
Non-Hispanic White 74.1 78.6
Mixed race 2.5 -
Unknown and alien — 1.7
Gender (%)
Female 77.1 59.4
Male 22.9 40.6
Class Rank (%)
Freshman 13.9 22.1
Sophomore 21.4 17.4
Junior 28.4 16.4
Senior 36.3 20.8
Unclassified 0 5
GPA (0-4)
Overall 3.0 2.81
Female 3.06 2.90
Male 2.78 2.69
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Regarding the academic profile of the sample population, there were more junior and
senior students (65%) than freshmen and sophomores (35%) who participated in the study.
This may have occurred because most of the online courses offered during the semester were
advanced level undergraduate courses appropriate for junior and senior year students. The
average GPA of students in the study sample was slightly greater than that for all
undergraduates at the institution, and the difference in the average GPA of female versus
male students was slightly greater for the study sample (3.06 vs. 2.78) than for the general
population of undergraduate online learners (2.90 vs. 2.69).

Table 6 profiles the sample population of students by their academic course of study.
Course of study is identified based on the academic unit in which it is housed. 86.5% of the
sample (n = 174) identified their major course of study as either a pre-professional or career
oriented track outside of the arts and sciences or fine arts and communications; 3.4% did not

specify a major course of study.

Table 6
Study Sample by Academic Unit/Major Course of Study (N = 201)

Academic Unit N %
College of Human Ecology 34 16.9
College of Education 32 15.9
School of Nursing 30 15
College of Business 28 14
College of Health & Human Performance 19 9.2
School of Allied Health Sciences 17 8.7
College of Arts and Sciences 17 8.7
College of Technology & Computer Science 14 6.8
College of Fine Arts and Communication 3 1.4
None 7 34

Total 201 100
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Research Question

In order to answer the study’s research question, it was first necessary to determine
the factor structures for both the self-regulated learning and the epistemological beliefs items
on the self-report inventory that was administered to undergraduate students taking online
courses at a southeastern university (critical for determining reliability and validity). A
description of the procedures used to determine the factor loadings for the self-regulated
learning as well as the epistemological beliefs survey items follows.

Self-Regulated Learning

Pintrich and Smith (1993) claimed construct validity for the Motivated Strategies for
Learning Questionnaire (MSLQ); however, while the original authors made this claim for
their instrument, no clear evidence of an exploratory factor analysis ever having been
conducted could be found in the literature. Therefore, it was decided to submit the self-
regulated learning question items to an exploratory factor analysis. A factor analysis of the
question items was also done for the following additional reasons: (a) only selected question
items from the original instrument were used in the present study; (b) unlike the original
validation studies, the question items in the present study were not administered in a
classroom setting but rather on the World Wide Web; and (c) the sample of undergraduates
in the current study differed from that used to validate the original instrument.

Before performing a factor analysis on the question item variables, Nunally and
Bernstein (1994) and Pett, Lackey, and Sullivan (2003) recommend first examining the
correlation matrix closely for item consistency and for the purpose of identifying items that
may not intercorrelate sufficiently (< .30) with other question items in order to form a

potential factor. If items are not correlated strongly enough, there will not be much shared
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common variance, which could result in yielding as many factors as items (Nunnally &
Bernstein, 1994; Pett, Lackey, & Sullivan, 2003). Therefore, based on the correlation criteria
mentioned above, items that did not correlate with all of the other question items for a
particular variable were dropped. As a result, nine items were dropped from the initial set of
question items. The correlation matrix for the self-regulated question items is presented in
Table 7.

An exploratory factor analysis was performed using squared multiple correlations as
prior communality estimates on the remaining 15 items. The researcher then used the
principal factor method to extract the factors and followed with a promax (oblique) rotation.
Both the scree test and the proportion of variance threshold of >10% suggested three
meaningful factors. Therefore, they were the only factors retained for rotation.

When interpreting the rotated factor pattern, an item was said to load on a given
factor if the factor loading was >.40 and < .30 for all other factors. As aresult, 34 Exp was
dropped because its primary factor loading on factor 1 was .30. If an item loaded on more
than one factor, then it was dropped. Item 40 Expect was dropped for this reason because it
loaded on both factors 1 and 3 (.42 and .38 respectively). Based on the minimum threshold
loading level of .40 and the elimination of item 40 Expect, the following factor loadings
were obtained: (a) four items were found to load on the first factor, which was subsequently
labeled the expectancy factor; (b) six items loaded on the second factor, which was labeled
the resource management factor; and (c) three items loaded on the third factor, which was
labeled the intrinsic goal orientation factor. Questionnaire items, corresponding loadings, and

the proportion of variance explained by each factor are presented in Table 8.
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Table 7

Correlation Matrix of Self-Regulated Learning Question Items

27_IGO | 28_Expect | 29 SE | 30_Meta | 31_TP | 32_Effreg | 33_IGO | 34 Expect | 35_SE | 36_Meta | 37_TP | 38_Effreg
27_1GO 1
28_Expect 0.22*%* 1
29_SE 0.17* 0.42%** 1
30_Meta 0.05 0.20** 0.23** 1
31_TP 0.02 0.34*+* 0.06 0.28%** 1
32_Effreg 0.15* 0.18** 0.21** 0.35%** 0.23** 1
33_IGO 0.24** 0.19** 0.01 0.03 0.11 -0.05 1
34_Expect 0.02 0.37%** 0.18** 0.06 0.07 -0.02 0.15* 1
35_SE 0.17* 0.42%** 0.7%%* 0.24*** 0.13 0.16* 0.11 0.32%** 1
36_Meta 0.17* 0.39%** | 0.34*** 0.2%% | 0.28** 0.24*** 0.2%* 0.26*** 0.42%** 1
37_TP 0.24%+* 0.27%+* 0.35%** 0.35%** 0.22** 0.4%** 0.08 0.13 0.39%** 0.47%** 1
38_Effreg 0.16* 0.38*** | 0.37*** 0.26%** | 0.33*** 0.26*** 0.18** 0.29%** 0.43%** 0.47%* | 0.59*** 1
39_IGO 0.41%** 0.26*** 0.14 0.16* 0.2%* 0.14* 0.2%* 0.11 0.21** 0.41%* | 0.33*** 0.38***
40_Expect 0.18** 0.48*** | 0.32%* 0.15* 0.3*** 0.12 0.22%* 0.27%** 0.49%** 0.34*** | 0.35%** 0.38***
41 _SE 0.13 0.41*+* 0.77%** 0.29%** 0.15* 0.19 0.1 0.22** 0.75%** 0.35*** | 0.36*** 0.43%**
42_Meta 0.26*** 0.3%%* | 0.43%** 0.19** 0.14** 0.39%** 0.09 0.12 0.35%** 0.31%** | 0.36*** 0.21%**
43_TP 0.14* 0.14* 0.22** 0.3%** 0.21** 0.56*** -0.12 0.005 0.2** 0.19** | 0.42%* 0.22%**
44 FEffreg 0.17* 0.32%** | 0.28%** 0.35%** | 0.33*** 0.22** 0.13 0.15* 0.29%** 0.36*** | 0.43*** 0.37%**
45_1GO 0.30%** 0.11 -0.02 -0.08 0.01 -0.09 0.24** 0.11 0.05 0.16* 0.12 0.03
46_Expect -0.05 0.22** 0.09 -0.07 0.06 -0.03 0.13 0.23** 0.07 -0.04 -0.09 -0.05
47 _SE 0.15* 0.47%** 0.73%** 0.34*** 0.15* 0.14* 0.05 0.28*** 0.71%** 0.38*** | 0.34*** 0.41%**
48_Meta 0.04 0.2%* -0.003 0.08 0.28*** 0.14* 0.17% 0.2%* 0.16* 0.23%** | 0.23*** 0.25%**
49_TP 0.08 0.25%** | 0.34*** 0.18** 0.22** 0.34*** -0.003 0.08 0.32%** 0.32%** | 0.32%** 0.39%**
50_Effreg 0.2%* 0.3*** 0.21** 0.29%** | 0.32%** 0.19** 0.07 0.18** 0.29%** 0.39%** | 0.50*** 0.51%**
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Table 7 (continued)

39_IGO | 40_Expect | 41.SE | 42 Meta | 43_TP | 44_Effreg | 45 1GO | 46_Expect | 47 SE | 48 Meta | 49_TP | 50_Effreg
39_IGO 1
40_Expect 0.42% 1
41_SE 0.24*+* 0.47*+* 1
42_Meta 0.09 0.17% | 0.39** 1
43_TP 0.14 0.06 | 0.23*** 0.49*+* 1
44_Fffreg 0.2** 0.29%* | 0.32%** 0.47*%* | 0.47%** 1
45_1GO 0.42%** 0.16* 0.02 -0.1 -0.08 0.03 1
46_Expect -0.02 0.24* 0.11 0.01 -0.08 -0.15* -0.003 1
47_SE 0.11 0.43** | 0.74** 0.43*+* 0.15* 0.38*** 0.03 0.18* 1
48_Meta 0.27%** 0.22%* 0.13 0.09 0.1 0.19* 0.14* 0.12 0.13 1
49_TP 0.06 0.26 | 0.29%** 0.31** | 0.38*** 0.51*+* -0.04 -0.1 0.35*** 0.04 1
50_Effreg 0.39*** 0.33*** | 0.23%** 0.27*%* | 0.31%** 0.39*+* 0.15* -0.04 0.3%** 0.19* | 0.31*** 1
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Table 8
Rotated Factor Pattern Matrix for the 13-1tem SRL Questionnaire: Principal Axis
Factoring with Promax Rotation

Self-Regulated Learning Items Proportion Factors
of Variance )
Explained
1. Expectancy .66

If I study in appropriate ways then I will be
able to learn the material in this course

(28 exp)

I believe that I will receive an excellent grade
in this course (29 SE)

I expect to do well in this course (_ 41 _SE)

Considering the difficulty of this course, the
on-line format, and my skills, I think that I’ll
do well in this class ( 47 SE)

2. Resource Management

Make good use of study time for course

(37 _TP)

Work hard to do well even if not like what
doing (_38 Effreg)

Find it hard to stick to a study schedule

( 43 TP)

When course work is difficult, give up or only
study easy parts (_44 Effreg)

Rarely find time for review notes or readings
before an exam (49 TP)

Even when course materials dull, manage to
keep working until finished (50 Effreg)

. Intrinsic Goal Orientation

In a on-line course, prefer course material that
really challenges me so I can learn new things
(.27 1GO)

The most satisfying thing for me is trying to
understand the course content (39 1GO)
When I have the opportunity, I choose course

assignments that I can learn from even if they
don’t guarantee a good grade. (_ 45 1GO)

14

20

46

.86

.85
.88

.07

.24

-.13

.04

.10

.05

.01

.07

-.01
.01

58

42

T2

.70

.63

.50

.06

.03

-.20

21

-.08

.01
-.05

.20

22

-.13

-.05

-.19

29

42

.80

.58
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Epistemological Beliefs

Construct validity for the epistemological belief (EB) items was originally established
by Schraw, Bendixen, and Dunkle (2002); however, it was decided to submit the
epistemological beliefs question items to exploratory factor analysis for several reasons. The
EB instrument was recently developed and, as such, had not been extensively used in
research. Therefore, the instrument’s developers (Schraw, Bendixen, & Dunkle, 2002)
recommended that it be subjected to further validity testing. Furthermore, unlike in the
original researchers’ validation study, the question items were not administered in a
classroom setting for this study; they were administered via the World Wide Web. Finally,
the sample of undergraduates in the current study differed from that used to validate the
original researchers’ instrument.

Before performing a factor analysis on the question item variables, Nunally and
Bernstein (1994) and Pett, Lackey, and Sullivan (2003) recommended first examining the
correlation matrix closely for item consistency and identifying items that may not
intercorrelate sufficiently (< .30) with other question items in order to form a potential factor.
If items are not correlated strongly enough, there will not be much shared common variance,
which could result in yielding as many factors as items (Nunnally & Bernstein, 1994; Pett,
Lackey, & Sullivan, 2003). Therefore, based on the correlation criteria mentioned above,
items that did not correlate with all of the other question items for a particular variable were
dropped. As a result, eighteen items were dropped from the initial set of question items. The

correlation matrix for the epistemological question items is presented in Table 9.
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Table 9

Correlation Matrix of Epistemological Beliefs Question Items

51_SK 52_CK 53_QL 54_OA 55_IA 56_CK 57_OA 58_IA 59_QL 60_SK 61_SK 62_IA 63_SK 64_CK 65_IA
51_SK 1
52_CK 0.35%** 1
53_QL -0.02 -0.08 1
54_OA 0.02 0.04 -0.0008 1
55_IA -0.001 -0.14* 0.31%** -0.16* 1
56_CK -0.1 0.09 -0.13 0.24** -0.17* 1
57_OA 0.02 -0.03 0.05 0.18* -0.08 0.08 1
58_IA 0.01 -0.17* 0.33*** -0.02 0.3%** -0.14* -0.14* 1
59_QL 0.08 -0.1 0.1 0.06 -0.008 -0.04 -0.02 0.29%** 1
60_SK 0.04 -0.04 0.03 0.01 0.14 0.0004 0.01 0.17* 0.42%** 1
61_SK 0.18* -0.23** -0.06 0.1 -0.04 -0.09 0.05 0.08 0.16* 0.15* 1
62_IA 0.06 -0.11 0.18** 0.03 0.24** -0.18** 0.14* 0.22*%* 0.12 0.25** 0.05 1
63_SK 0.1 -0.01 0.08 0.1 0.08 -0.02 0.01 0.11 0.26** 0.48*** 0.14* 0.31%** 1
64_CK 0.005 0.14 -0.01 0.08 -0.1 0.08 0.003 -0.05 0.1 0.31%** -0.07 0.03 0.34%** 1
65_IA -0.05 0.005 0.33%** 0.01 0.39%** -0.06 0.1 0.29%** 0.05 0.18** -0.14* 0.26*** 0.11 -0.04 1
66_QL -0.09 0.05 0.24** -0.09 0.35%** -0.23%* -0.01 0.15* 0.12 0.13 -0.04 0.33*** 0.14* -0.09* 0.53***
67_IA 0.12 -0.11 0.18** -0.05 0.42%** -0.1 -0.07 0.34%** 0.05 0.14* 0.06 0.36*** 0.15* 0.03 0.34%**
68_SK 0.02 -0.09 -0.06 0.1 0.09 0.01 0.11 -0.01 0.29%** 0.31%** 0.21** 0.04 0.3%** 0.03 -0.003
69_CK -0.17* 0.06 0.13 0.04 0.15* 0.03 0.18** 0.06 0.18** 0.22** 0.13 0.13 0.14* -0.02 0.22**
70_OA 0.05 0.15* -0.17* 0.16* -0.13 0.17* 0.08 -0.04 -0.01 0.02 0.01 -0.07 0.07 0.13 -0.09
71_QL -0.07 0.01 0.17* -0.01 0.16* -0.03 0.09 0.03 0.1 0.15* -0.005 0.24*** 0.15* 0.06 0.21**
72_CK -0.07 0.07 0.09 0.002 -0.02 -0.1 0.05 -0.05 0.05 0.1 0.12 0.13 0.03 -0.08 0.03
73_CK -0.07 0.17* 0.08 0.11 0.03 0.07 0.2%* -0.05 0.05 0.21** 0.01 0.1 0.13 0.07 0.23***
74_SK -0.15% 0.16* 0.04 -0.04 0.01 0.02 -0.13 -0.05 -0.07 0.05 -0.14* 0.06 0.1 0.14 -0.07
75_CK -0.1 0.15* 0.21** 0.17* 0.05 0.02 0.2%* 0.1 0.2%* 0.14* 0.01 0.15* 0.13 0.02 0.29%**
76_IA -0.12 0.03 0.22** -0.04 0.41%** -0.004 -0.02 0.32%** 0.08 0.12 | -0.0004 0.23** 0.04 -0.06 0.34%**
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Table 9 (continued)

51_SK 52.CK | 53.QL | 54 0A | 551A | 56_CK | 57.0A | 58JA | 59.QL | 60.SK | 61.SK | 62IA | 63.SK | 64.CK | 651IA

77_OA 0.06 0.03 0.01 | 0.20% 0.03 0.06 -0.04 005 |  0.17* 0.1 0.09 0.1 0.2+ 0.1 0.05

78_0A -0.001 0.19% | -0.00004 0.3%* -0.05 0.09 0.13 0.09 0.06 0.14* -0.02 012 | 0.23* 0.09 | 026+

79_QL 0.12 0.08 | 0.23%* 0.02 0.17* -0.04 0.09 0.08 015% | 025%* | 0.07¢ | 027%* | 027+ 01 | 027+

80_SK 012 01| -0.007 0.16* -0.04 0.05 -0.08 -0.13 -0.16* -0.09 -0.11 0.08 -0.09 0.04 -0.16*

81_CK -0.14* 0.06 0.06 0.07 0.08 | 0.24%* -0.01 -0.08 -0.01 007 | 017 0.07 0.03 0.08 0.1

82_IA 0.15% -0.09 -0.09 0.02 0.04 0.06 0.002 0.11 0.04 0.09 0.14 -0.05* 0.03 0.003 0.01
66_QL | 67IA | 68.SK | 69_.CK | 70_.OA | 71.QL | 72.CK | 73_CK | 74.SK | 75_CK | 76_IA | 77.OA | 78_.OA | 79_.QL | 80_SK | 81_CK | 82_IA

66_QL 1

67 IA | 0.24% 1

68_SK 0.09 0.13 1

69_CK | 0.31% 004 | 013 1

70_OA -0.11 002 | 0.09 -0.01 1

71.QL | 042+ 0.04 007 | 022% | -0.07 1

72_CK 0.1 0.01 0.05 005 | -0.12 0.11 1

73_CK | 021% -0.04 0.08 | 0.8 004 | 017+ | 023* 1

74_SK 0.05 0.09 | -0.08 -0.00 006 | 016* | -0.19* -0.06 1

75.CK | 022+ 0.04 006 | 0.21% 01| 018 0.17* 0.2% | -0.07 1

76_IA | 026%* | 028 |  0.04 014* | -007 | 018 003 | 023 07 | 0.21% 1

77_OA -0.09 01 | 022% 0.06 013 0.02 0.02 0.08 | -0.07 0.18 | -0.006 1

78_0A | 0.28% 0.13 0.08 | 029%* | 023 | 0.16* 009 | 023 | 002| 023 | 005 0.35%* 1

79_QL 0.4%* 007 | 011 | 036%* | -0.05 | 047+ 011 | 021* | 018 | 028 | 0.14 0.04 | 0.25% 1

80_SK 002 | -019%* | -0.12 -0.04 0.11 0.1 0.04 004 | 008| -0.001| -005| -009]| -0.04]| 0.0005 1

81_CK 001 | -015%| -0.16* 0.08 0.11 0.01 0.03 014 | 018* | 017 | -0.007 | -0.10 008 | 011 | 0.29%* 1

82 1A 0.14% | 0.22% 0.1 -0.06 005 | -0.06 -0.04 001 | -015*| -006| 013| 018 | -006| -010| -020% | -0.30%* 1
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An exploratory factor analysis was performed using squared multiple correlations as
prior communality estimates on the remaining 14 items. The principal factor method was
used to extract the factors, and this was followed by a promax (oblique) rotation. Both the
scree test and the proportion of variance threshold of >10% suggested four meaningful
factors. Therefore, they were the only factors retained for rotation.

When interpreting the rotated factor pattern, an item was said to load on a given
factor if the factor loading was > .40 and < .30 for all other items. There was one exception to
this condition: 68 SK. In the case of item 68 SK, it’s factor loading on factor 3 was less
than .40. However, it was retained because its coefficient was close to .40 (.37) and it’s
loadings for the other three factors were less than .15.

Based on the minimum threshold loading level of .40 plus the inclusion of item
68 SK, the following factor loadings were obtained: (a) five items were found to load on
the first factor, which was subsequently labeled the “Innate Ability”; (b) three items loaded
on the second factor, which was labeled “Quick Learning”; (c) three items loaded on the third
factor which was labeled “Simple Knowledge”; and (d) three items loaded on the fourth
factor, which was labeled “Omniscient Authority.” Questionnaire items and corresponding
loadings are presented in Table 10.

Covariate: Computer Self-Efficacy

Students reported their ability to use computer technology by responding to two
Likert-scaled questions. One question item asked respondents about their ability to use
technology such as the Internet, e-mail, and chat, while the other question item asked

repondents to describe how they felt about their ability to overcome computer and
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Table 10

Rotated Factor Pattern Matrix for the 14 Item EB Questionnaire: Principal Axis
Factoring with Promax Rotation.

Epistemological Belief Items Proportion Factors
of Variance 1 2 3 4
Explained
1. Innate Ability 49
Some people will never be smart no matter .66 .07 .06 -23
how hard they work (55_IA)
Really smart students don’t have to work as S50 -3 .06 .05
hard to do well in school (58 1A)
How well you do in school depends on how Sl .29 -12 .14
smart you are (65 1A)
Some people just have a knack for learning .66 -.15 .09 .07
and others don’t (67 1A)
Smart people are born that way (76_1A) .53 .06 -01  -.06
2. Quick Learning 23
If you don’t learn something quickly, you’ll 23 .66 -10  -.02
never learn it (66_QL)
If you haven’t understood a chapter the first -12 .67 07 -.07
time through, going back over it won’t help
(71_QL)
Working on a problem with no quick -11 .66 19 0 -.01
solution is a waste of time (79_QL)
3. Simple Knowledge 15
Too many theories just complicate things .10 .10 56 -.04
(60_SK)
Instructors should focus on facts instead of -01 .09 73 .08
theories (63 SK)
Things are simpler than most professors 03 -02 37 .09
would have you believe (68 SK)
4. Omniscient Authority 12
People should always obey the law (54 OA) -10  -07 .03 41
When someone in authority tells me what to 06 -18 .16 Sl
do, I usually do it(77_OA)
People who question authority are .01 23 -04 .69

troublemakers (78 OA)
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technology-related problems. The responses for each question were added together and the
sum represented the student’s overall self-report score for computer self-efficacy (M=6.38,
S.D.=1.18). The correlation between computer self-efficacy and final grade was not
significant (r = .09; see Table 11).
Covariate: Reason for Taking an Online Course

Survey participants fell into three categories according to their reason for taking an
online course during the Spring, 2005 semester. 47.8 % of respondents to this question
(n=96) stated that learning online was more convenient for them than taking a traditional
face-to-face course. 33.8 % (n=68) of study subjects reported that they had no option. “No
option” meant that at the time the student registered, either the course was only offered
online or there were no face-to-face course sections available. 18.4 % (n=37) of respondents
gave a reason related to their curiosity or interest in learning via the electronic medium.
Table 12 displays final grade based on reason for taking the course.
Covariate: Prior Academic Achievement

Prior academic college achievement was measured using the current semester grade
point average. The mean GPA for the sample was 3.01 and the S.D. 0.63 (see Table 11).
Interaction Term

The research literature is rich with references to the positive relationship that exists
between prior academic achievement (GPA) and expectancy for learning (Bandura, 1986,
1997; Pajares, 2002; VanZile-Tamsen, 2001; Zimmermann, 1994, 1998). Furthermore, in
the current study, these two variables were found to be moderately correlated (r = .3) (see

Table 11). Therefore, given this r value as well as the rationale offered by previous literature,
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Table 11

Means, Standard Deviations, Intercorrelations, and Coefficient Alpha Reliability Estimates

Variable M SD 1 2 3 4 5 6 7 8 9 10
Final Grade 86.36 13.31

GPA 3.01 0.63 AQFH*

Computer Self-Efficacy 6.38 1.18 -.09 -25%%F% - (70)

Intrinsic Goal 13.11  3.11 10 .03 .07 (62)[74]

Orientation

Eff/Resource 30.83  6.02 J32%¥*k 5%k (09 2 8FH* (80)[73]

Management

Expectancy 23.50 3.88 39%*E - 30%** 10 23%* S0*F**F - (85)[81]

Quick Learning 4.88 1.90 -.16%* -23%*% 08 -.20 S 43FFEk - 34%EE - (6T)[58]

Innate Ability 13.10 3.82 -.007 .05 -.04 -.19%* - 22%* -.11 35%*% - (72)[62]

Omniscient Authority 1036  2.05 .05 -.06 -.06 .03 A7* .08 .09 .03 (55)[68]

Simple Knowledge 9.49 2.26 -.03 -.02 -.02 -.14%* 25%Fx 11 26%F*% 0 DE* 25%*%  (60)[62]
GPAXExpectancy 71.08 20.56  .52%%*  g4***  _ 13 5% ASFXE - po¥FF  _35FKE (3 -.006 -.08

Note. N =201. Reliability estimates appear on the diagonal. Estimates in parentheses are for the current sample after factor
analysis, those in brackets are from original researchers’ instruments.

*p<.05, ¥*p< .01, *¥**p<.001
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Table 12
Final Grade Based on Reason for Taking the Course (N = 201)

Reason n M SD Low High
Convenience 96 84.83 15.97 0 100
No Other Option 68 87.75 8.46 63 100
Interest in Online 37 87.78  12.86 31 99
Learning

it was decided to create an interaction term by taking the cross product of the variable that
measured prior college academic achievement (GPA) and the variable that measured
individual expectancy for learning (ExpSE sum) and include it in the predictive model
(Jaccard & Turrisi, 2003). This new variable was labeled GPA_Exp.

Mean standard deviations, Pearson correlations and coefficient alpha reliability
estimates for the study’s independent variables appear in Table 11. Coefficients >.1 were
considered indicative of a correlation between a particular predictor variable and the
dependent variable. Therefore, based on this criterion, the following bivariate correlations
revealed five predictor variables significantly related to learning achievement: (a) interaction
of GPA and expectancy (r =.52), (b) prior college achievement as measured by GPA (r
=.40), (c) expectancy (r =.39), (d) effort regulation (r =.32), and (e) quick learning ( r = -.16).
All of these correlations were significant at least at p < .05, and all were in the predicted

directions.
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Study Research Question

The research question guiding this study was: What is the predictive ability of the
following variables: (a) self-regulated learning (expectancy for learning, intrinsic goal
orientation, and resource management); (b) epistemological beliefs (quick learning, innate
ability, omniscient authority, and simple knowledge); (c) computer self-efficacy; (d) reason
for taking an online course; (e) prior college academic achievement (GPA); and (f) the
interaction of prior college academic achievement with expectancy for learning (GPA_Exp)
on final grade in asynchronous undergraduate online college courses?

Using multiple regression, final course grades were regressed on the linear
combination of all the variables in the model. These eleven variables included: (a) prior
academic achievement (GPA), (b) computer self-efficacy (Comp_SE), (c) intrinsic goal
orientation (IGO_sum), (d) resource management (TPEffreg), (e) expectancy (ExpSE sum),
(f) quick learning (QL_sum), (g) innate ability (IA_sum), (h) omniscient authority
(OA_sum), (i) simple knowledge (SK _sum), (j) reason for taking an online course
(reason_ol), and (k) the interaction between GPA and expectancy (GPA_Exp). Table 13
depicts the prediction of final grade based on the full model.

The linear combination of these eleven variables accounted for 35% of the variance in
learning achievement as measured by final course grade in asynchronous undergraduate
online courses (Table 13). In other words, the linear combination of the independent
variables significantly predicted final course grade in asynchronous undergraduate online
courses (adj. R? =35, p<.001). Three of the eleven independent variables were significant
(P<.0001) predictors of undergraduate learning achievement in asynchronous online courses;

these predictors were prior college learning achievement (GPA), expectancy for learning
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(ExpSE_sum), and the interaction of prior college learning achievement with expectancy for
learning (GPA_Exp).

The magnitude of contribution for each significant predictor was determined by its
associated standardized regression coefficient (Table 13; they were GPA (2.2, p<.0001),
expectancy (1.7, p<.0001), and GPA_Exp (-2.4, p<.0001). The differences between the
absolute values for these three coefficients did not appear to be widely divergent. In fact, if
rounded to the nearest whole integer they would all be equal. Thus, it appeared that neither of
these three independent variables had a greater effect than the others in predicting the

dependent variable.

Table 13
Prediction of Final Grade Based on the Full Model (N = 201)
b SE B t p

Intercept -80.93 27.82 -2.91 .004
Grade point average 45.23 9.08 2.15 4.98 .0001
Computer self-efficacy -0.11 0.69 -.01 -0.16 .87
Intrinsic goal orientation -0.10 0.26 -.02 -0.38 .70
Resource management 0.16 0.17 .07 0.98 33
Expectancy 5.84 1.08 1.70 5.40 .0001
Quick learning 0.67 0.49 10 1.36 18
Innate ability -.10 0.22 -.03 -0.44 .66
Omniscient authority 0.02 0.40 .003 0.05 .96
Simple knowledge 0.09 0.37 .02 0.25 .80
Reason_ol -2.24 1.53 -.08 -1.46 .14
Grade point average X -1.56 0.36 -2.41 -4.28 .0001

Expectancy

Full Model: F (11, 189) = 10.98, p = .0001. adj R* = .354)
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Interaction term. Figure 2 compares the relationship between the independent
variable (Exp) and the dependent variable (Fin Gr) where GPA is low (below the median)
and where GPA is high (above the median). This figure demonstrates that when GPA is
below the median, the slope of expectancy for learning on FinGr is steeper than when GPA is
equal to or greater than the median. This suggests that expectancy for learning exerts a
greater effect at lower values of GPA than it does at higher values of GPA. Furthermore, this
figure also suggests that GPA’s impact on final course grade is mitigated at higher levels of

expectancy for learning.
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Figure 2. Relationship of Expectancy and Final Grade where GPA is low (below the
median) and where GPA is high (at or above the median)
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Summary

This chapter presented descriptive and inferential analyses of the data used to
determine the predictive order of individual levels of self-regulated learning (SRL) and
epistemological beliefs (EB) on learning achievement (final course grade) in asynchronous
Web-based undergraduate courses. Data were collected on student demographic
characteristics, self-regulated learning, epistemological beliefs, confidence level for
computer technology use, and reason for taking an online course in order to provide answers
to the study research questions.

Data analysis techniques such as factor analysis, bivariate correlation, and multiple
regression were all used in order to discover which independent variables would be most
successful as predictors of learning achievement in Web-based online undergraduate courses.
Factor analysis was done first in order to determine on which subfactors of self-regulated
learning and epistemological beliefs the individual question items loaded. Next, bivariate
correlational analyses of the self-regulated learning and epistemological beliefs subfactors
yielded by factor analyses, the covariates (computer use, reason for taking an online course,
and prior college achievement as measured by GPA), and the dependent variable (learning
achievement as measured by final course grade) were performed in order to determine the
intercorrelational relationships among the variables. Based on the literature and the
intercorrelation between GPA and ExpSE sum, an interaction term consisting of the product
between GPA and ExpSE sum was created and added to the predictive model. Then, the
variables were placed in the linear regression model and it was interpreted in order to
determine which of the independent variables were predictors of learning achievement.

Chapter five will provide an in-depth discussion of the results presented in this chapter as
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well as the implications of this study’s findings for online undergraduate learning

environments.
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CHAPTER V: DISCUSSION

This chapter will explain the significance of the study findings and place them in the
context of the literature and suggest directions for future research in asynchronous Web-
based learning (AWBL). Furthermore, it will make recommendations for educational
researchers and practitioners who teach online as well as those who direct higher education
policy. Lastly, it will suggest how the study’s findings can be used to help prepare students
for success as learners in higher educational settings and as continuing lifelong learners.The
purpose of this study was to examine the effect of self-regulated learning (SRL) and
expistemological beliefs (EB) on individual levels of achievement in an asynchronous Web-
based learning environment while controlling for the effects of three covariate factors: (a)
reason for taking an online course and (b) self-efficacy for using computer technology, and
(c) prior college academic achievement.

The original research question for this study was: What is the predictive ability of
self-regulated learning (intrinsic goal orientation, expectancy or control of learning, self-
efficacy for learning and performance, metacognitive self-regulation, time and study resource
management, effort regulation); epistemological beliefs (omniscient authority, certain
knowledge, quick learning, simple knowledge, and innate ability); computer self-efficacy,
reason for taking an online course, and prior academic achievement (GPA) on final grade in
asynchronous undergraduate online college courses.

The survey question items related to self-regulated learning (SRL) and
epistemological beliefs (EB) were taken from two previously designed research
questionnaires: (a) the MSLQ, measured self-regulated learning subfactors and (b) the EBI,

measured epistemological belief subfactors. No published exploratory factor analysis was
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found for the self-regulated learning subfactors. While there were published findings for a
confirmatory factor analysis of the MSLQ, these findings were ambiguous (Pintrich & Smith,
1993). On the other hand, the developers of the EBI described their development of the EBI,
and because they considered its validation as ongoing, they strongly advised that further
studies be undertaken in order to confirm its validity. Therefore, it was decided to perform
exploratory factor analyses on both the self-regulated learning and epistemological beliefs

question items in the research questionnaire in order to determine their factor structures in

this study.

Table 14 compares the resultant factor structures for the current study’s SRL and EB

question items to the factor structures obtained for the same question items by the developers

of the original instruments.

Table 14

Resultant SRL and EB Factor Structures

Factor Structure: Original SRL

Factor Structure: Study’s SRL Items

Intrinsic goal orientation
Self -Efficacy

Expectancy for control of learning
Effort regulation

Time and place resource management
Metacognitive self regulation

Intrinsic goal orientation
Expectancy for control of learning
(self-efficacy + expectancy)

Resource management
(effort regulation + time and place
mngmnt)

Did not load on a discrete factor

Factor Structure: Original EBI

Factor Structure: Study’s EB Items

Innate ability
Quick learning

Innate ability
Quick learning

Simple knowledge Simple knowledge
Omniscient authority Omniscient authority
Certain knowledge Did not load on a discrete factor
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Based on the resultant factor structures for the self-regulated learning and
epistemological beliefs question items used in this study, the original research question was
modified as follows: What is the predictive ability of the following variables: self-regulated
learning (intrinsic goal orientation, expectancy or control of learning, resource management),
epistemological beliefs (omniscient authority, quick learning, simple knowledge, and innate
ability), computer self-efficacy, reason for taking an online course, and prior college
academic achievement on final grade in asynchronous undergraduate online college courses?
This research question drove the rest of the current research study.

The Research Model

A discussion of the findings for the dependent as well as for each of the independent
variables in the model follows.
Dependent Variable: Final Course Grade

Final course grade was used as the measure of course learning achievement in this
study. There is much precedent for using final course grade in studies of learning
achievement. In fact, most of the previous research involving learning in AWBL
environments has used either final course grade or the grade earned on a specific task as a
measure of learning achievement (Bell, 2001; Chen, 2002; Garavilia & Gredler, 2002; Peng,
2003; Wang & Newlin, 2002b).

For this study’s sample, 82 % of the final recoreded course grades were at least a “B.”
This distribution of grades was similar for the total population from which the study sample
was taken (all on-campus students taking online courses). In that group, 79% of grades were
at least a “B.” Final course grades, then, were negatively skewed for both the study sample

and the total on-campus population of undergraduates taking online courses. This lack of
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heterogeneity or variance in the sample grade distribution may have influenced the regression
results for the sample such that some of the independent variables did not correlate with the
dependent variable.

Independent Variables

Self-regulated learning subfactors. While factor analysis of the SRL survey question
items yielded three SRL subfactors,only one turned out to be a significant predictor of
learning achievement in AWBL.

Regarding the subfactor expectancy for control of learning (ExpSE_sum), four
question items loaded on the subfactor called “Expectancy for control of learning.” Three out
of four question items belonging to the original instrument’s self-efficacy factor and one out
of four question items belonging to the original instrument’s expectancy for control of
learning factor loaded onto one common factor. Refer to Table 8 for a listing of the survey
question items that loaded on the expectancy for control of learning subfactor. In this study,
the subfactor was dubbed “expectancy” and will be referred to as such from this point on.

Expectancy refers to a student’s belief that his efforts to learn result in positive
outcomes and that learning outcomes are contingent upon one’s own efforts, rather than on
the teacher. Holding positive beliefs about learning outcomes is a function of self-efficacy or
judgments about one’s ability to accomplish a task as well as confidence in one’s skills to
perform well. Thus, the study subfactor structure differed from the original factor structure of
the MSLQ instrument because it combined expectancy for control of learning and self-
efficacy into one subfactor called expectancy. This is because expectancy for learning would
appear to depend on harboring positive beliefs about one’s ability to accomplish learning as

well as about one’s ability to control the positive outcomes of one’s learning, such as the
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successful completion of an undergraduate course. The reliability coefficient for the new
subfactor dubbed expectancy was o =.85. This was higher than the combined mean of the
original two factors (control of learning beliefs and self-efficacy x = .81). Furthermore, it is
noteworthy that this factor was the only self-regulated learning subfactor to appear as a
significant predictor in the study’s predictive model that explained learning achievement in
undergraduate AWBL courses (b=5.84, f=.1.70 t=-5.40, p<.0001).

Expectancy for learning (self-efficacy and the belief that one controls one’s success in
learning) is an important factor that has been previously demonstrated to be correlated with
learning achievement in studies of traditional or classroom-based learning environments
(Bandura, 1997; Boekarts, Pintrich & Zeidner, 2000; Chen, 2002; Pintrich, Smith, Garcia, &
McKeachie, 1991; Zimmermann, 2000). Moreover, similar to other studies conducted with
college undergraduates enrolled in Web-based online courses, this study also found that those
students who demonstrated greater expectancy than others tended to earn the higher end of
course grades (McManus, 2000; Williams & Hellman, 2004). Finally, in the current study,
the correlation between expectancy and learning achievement was r =.39. In the current
study, three out of four survey question items that loaded on the expectancy subfactor were
related to self-efficacy for learning. A meta-analysis of 11 studies concerning the relation
between college students’ sense of self-efficacy and their academic performance, (Multon,
Brown, & Lent [1991] as cited in Kuh, Kinzie, Schuh, Whitt, & Associates, 2005) reported
an average effect size (unbiased correlation) of .35. Thus, the current study’s finding
concerning student expectancy for success in college course learning was consistent with
what pevious research found in conventional face-to-face learning environments as well as in

asynchronous online learning environments.
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Regarding the intrinsic goal orientation (IGO) subfactor, three out of four of the
MSLQ question items belonging to the IGO subfactor loaded on the same factor in the
current study’s exploratory factor analysis. Refer to Table 8 for a listing of the survey
question items that loaded on the intinsic goal orientation subfactor.

In this study the factor structure for IGO question items was similar to that of the
original MSLQ instrument. While IGO was not a significant predictor in the proposed model
(b=-.10, p=-.02, t="-.38, p=.70), and was not a significant correlate with final course grade, it
did correlate mildly to moderately with other SRL subfactors. This will be addressed later in
the section titled, “Intercorrelations of Independent Variables.”

IGO refers to the degree that a student is motivated to participate in a course for
reasons such as challenge, curiosity, and mastery. For example, taking a course is an end in
itself rather than a means to an end and intrinsically goal-oriented individuals are motivated
by the challenge of mastering a skill or learning course content material. This contrasts with
extrinsic goal orientation where individuals are motivated by the prospect of earning a high
grade or winning an award. Such individuals are said to be more concerned with performing
well as opposed to mastering the learning goal. The tendency of an individual to be
intrinsically rather than extrinsically motivated is associated with a greater likelihood of self
regulating one’s learning (Boekarts, 1997; Isaacson & Fujita, 2001; Pintrich, 2000;
Zimmermann,1989b).

Regarding the resource management (Effreg_sum) subfactor, six question items from
the original instrument loaded on the factor named “Resource management.” Three of the

question items came from the effort regulation factor and three from the time and place
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resource management factor. Refer to Table 4 for a listing of the survey question items that
loaded on the resource management subfactor.

Time and place resource management refers to a student’s ability to manage and
regulate time and study environments, and effort regulation refers to her ability to control
effort and attention in the face of distractions and uninteresting tasks. Thus, the study
subfactor differed from the original factor structure of the MSLQ instrument because it
combined both subfactors into one and called it “resource management.” However, this
structure intuitively makes good sense as resource regulation would appear to involve
managing external factors such as time and place management as well as internal resources
such as one’s own effort and concentration. In fact, the combination of these two factors into
a new subfactor labeled “resource management” had a greater reliability coefficient (a =.80)
compared to either the time and place resource management subfactor (o = .76) or the effort
regulation subfactor (a = .69) alone. Despite this improvement in reliabilty, this variable was
not a predictor in the study model of learning achievement (b=.16, $=.07, t= .98, p=.33). This
finding contrasts with what Chen (2002) found in her study of undergraduates taking an
information systems course where effort regulation was indeed a significant predictor of
student learning achievement in the course. However, unlike in the present study, her model
did not include expectancy for learning. Thus, it may be that the presence of expectancy in
the same model with effort regulation may have affected the model such that effort regulation
was no longer a predictor of learning achievement in undergraduate AWBL environment.
This finding will be discussed further in the later section devoted to explaining the multiple
regression results. On the other hand, despite not making it into the predictive model, this

variable did show mild to moderate correlation with the dependent variable (r = .32, p<.001).
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This coincides with other previous theoretical and empirical research that identified effort
regulation as a self-regulated learning factor associated with learning achievement (Chen,
2002; Garavilia & Gredler, 2002; Hofer, Yu, & Pintrich, 1998; Pintrich, Mckeachie, &
Garcia, 1991; Zimmermann, 2000). For example, in Garavilia and Gredler’s (2002) study
with undergraduate psychology students in traditional classroom-based courses, planning and
organization for the use of resource management and effort regulation were associated with
learning achievement as measured by final course grade. Furthermore, the finding that effort
regulation and final course grade were associated in the present study was also consistent
with what Chen (2002) found with college undergraduates in a computer information
processing course. In addition to correlating with the dependent variable, effort regulation
also correlated with other independent variables in the predictive model. These
intercorrelations will be discussed below in the section entitled “Intercorrelations of the
Independent Variables.”

Epistemological beliefs subfactors. None of the EB subfactors yielded by the study’s
factor analysis made it into the predictive model of learning achievement in asynchronous
undergraduate online courses. Despite this finding, a discussion of the epistemological belief
subfactors in the study’s predictive model follows.

In the current study, three of the original instrument’s five question items loaded on
the quick learning (QL) subfactor. Refer to Table 10 for a listing of the survey question items
that loaded on the quick learning subfactor. QL purports to measure an individual’s belief
that learning either occurs in a rapid fashion or it doesn’t occur at all. Despite fewer question
items loading on this subfactor, its reliability coefficient (a=.67) was greater than its

reliability score (o = .58) in the original insrument. QL did mildly correlate with the
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dependent variable (r = -.16, p<.05). This finding replicates what previous research had
found with college undergraduates and graduate students. That is, individual students who
tended to believe in quick learning also tended to earn lower grades than other students. The
exception to this finding was in Bendixen & Hartley’s (2003) study with undergraduate
teacher education students who completed an online reading comprehension task. In their
study, the dependent variable was not final course grade but rather a performance measure on
a timed reading comprehension task. Unlike in past studies, QL was positively rather than
negatively associated with learning achievement in their study. This may have happened
because students who believed that learning should be rapid might have had an advantage
over other individuals in a time-dependent task. However, in the present study where the
dependent measure was final course grade for a semester long course, QL was negatively
correlated with learning achievement. This finding coincided with other studies that looked at
the relationship between quick learning and learning achievement for semester length
undergraduate courses (Schommer, 2001; Peng, 2003).

Despite its significant association with final course grade, this variable was not a
predictor in the model explaining variance in final course grade in asynchronous
undergraduate online courses (b=.67, f=.10, t= 1.36, p=.18). Again the reasons for why this
may have occurred will be addressed later.

In the current study, five of the seven question items in the original instrument loaded
on the innate ability (IA) subfactor. Refer to Table 10 for a listing of the survey question
items that loaded on the innate ability subfactor. [A is a measure of one’s belief that the
ability to acquire knowledge and learn is a trait endowed at birth rather than a skill that one

can develop and hone with practice. While fewer question items loaded on this subfactor, its
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reliability coefficient (0=.72) was greater than its reliability score (o = .62) in the original
insrument. This subfactor was not associated with the study’s dependent variable, nor was it
a predictor in the linear model explaining learning achievement (b=-.10, p=.-.03, t= -.44,
p=.66). However, it was associated with three of the SRL subfactors. A discussion of the
intercorrelations among the SRL and epistemological belief subfactors will be addressed
below in the section entitled “Intercorrelations of the Independent Variables.”

In this study, three out of the five question items from the original instrument loaded
on the omniscient authority (OA) subfactor. Refer to Table 10 for a listing of the survey
question items that loaded on the omniscient authority subfactor. This subfactor measures
one’s belief that authorities have access to otherwise inaccessible knowledge and that
learning consists principally of receiving this knowledge from these authorities. In the case of
this subfactor, the lower number of question items resulted in a lower reliability coefficient
(o =.55) than in the original instrument (o = .68). It neither correlated with the study’s
dependent variable nor was it a predictor in the final predictive model (b=.02., f=.003, t=.05,
p=-96). The OA subfactor only exhibited mild correlations with one SRL subfactor. As
already mentioned, this will be addressed in the section entitled “Intercorrelations of the
Independent variables.”

In this study, three out of seven of the original instrument’s question items related to
simple knowledge (SK) loaded together as one subfactor labeled SK. Refer to Table 10 for a
listing of the survey question items that loaded on the simple knowledge subfactor. Despite
fewer question items, the reliability coefficient for this study’s subfactor (a = .60) was close
to the reliability coefficient (o = .62) in the original instrument. As with IA and OA, it too

failed to correlate with the study’s dependent variable and was not a predictor variable in the
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study’s learning achievement model (b=-.09, f=.02, t=.25, p=.80). On the other hand, the SK
subfactor exhibited interesting associations with three of the SRL subfactors. These
associations will be discussed along with the other noteworthy associations for the other EB
subfactors mentioned above.

Although the theoretical research literature concerning epistemological beliefs makes
a strong case for the connection between subfactors of epistemological beliefs and learning
achievement, in this study only one subfactor, quick learning, was correlated with final
course grade. Moreover, the study’s predictive model of learning achievement contained no
subfactors belonging to epistemological beliefs.

Covariate Variables

There were also three covariate variables in the predictive model of learning
achievement in asynchronous online undergraduate courses. They included previous
academic achievement (GPA), self-efficacy for computer technology (Comp SE) and reason
for taking an online course (reason_ol).

Previous learning achievement (GPA). In this study, previous undergraduate learning
achievement was represented by the student’s fall 2005 GPA score. This measure, taken
from institutional registrar records, was a significant predictor in the study’s model of online
course learning achievement (b= 45.23, f=2.15, t=4.98, p<.0001). This finding supports
similar research demonstrating the importance of prior academic achievement on subsequent
learning achievement (Bendixen & Hartley, 2003; Camara & Echternacht, 2000; DeAngelis,
2003; Garavilia & Gredler, 2002; Ishitani, 2003; Naumann, 2003). In addition to being a
significant predictor in the study’s model of online course learning achievement, this variable

also correlated moderately with the dependent variable (r=.40, p<.0001). This is reasonable
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as one would expect previous academic achievement to predict future learning. Additional
associations between this variable and the other independent variables will be discussed later.

Self-efficacy for computer use (Comp_SE). Students reported their ability to use

computer technology by responding to two Likert-scaled questions. The responses for each
question were added together and the sum represented the student’s overall self-report score
for computer self-efficacy (M=6.38, S.D.=1.18). This variable was not a predictor in the final
model of learning achievement in this study (b=-0.11, B=-.01, t=-.16, p=.87). Self-efficacy
for computer technology use was found not to be related to learning achievement as
measured by final course grade in an undergraduate asynchronous online course. In fact, the
correlation between computer self-efficacy and final grade was not significant (r = -.09).
Prior studies found that the degree of computer self-efficacy or self-efficacy for using
Internet tools did not correlate with course learning in courses where Internet use and
computer technology was used in addition to traditional teaching methods (Kern, 1995; Lan,
1998). However, in the present study, self-efficacy for computer use was found not to be
related to learning achievement even though only Internet-based teaching methods were
used. This may be because learners did not consider the use of computer-based technology
such as the Internet, e-mail, and course management tools to be any more challenging than
the activities used in traditional class environments. For example, in the present study,
students earned relatively high scores across the board in their scale of Compse (¥=6.38 out
of a maximum of 8§, SD 1.18), indicating that they may not have considered the use of
computer or Internet technologies for learning as any more challenging than learning in a

traditional classroom-based course.
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On the other hand, other research concerning factors that affect learning in Web-
based environments has identified self-efficacy for computer use as a correlate of learning
achievement (Agarwal, Sambamurthy & Stair, 2000; Joo Bong & Choi, 2000; Wang &
Newlin, 2002). For example, Wang and Newlin’s quantitative study of college
undergraduates enrolled in an online research methods psychology course found that student
self—efficacy beliefs regarding their use of computer technology correlated with their
learning achievement as measured by final course grade. While it is reasonable to conclude
that learning achievement in online learning is influenced by one’s self-efficacy for computer
and Internet technology, this relationship may have been absent in this research study
because the sample of college undergraduates differed from the samples in the studies cited
above in a very important way. Most of the participants in the present study were traditional
undergraduates (mean age was 22.4) who, unlike the undergraduate cohorts studied in earlier
research, grew up with computers and Internet tools since an early age. There was very little
variation in computer technology self-efficacy scores for this cohort. This suggests that most
students rated high on their comp_SE rating. This is not surprising as they are representative
of a generation of students who have grown up using computer and Internet technology. Self-
efficacy is a function of one’s experience. Therefore the more experience one has with
computer use, the more self efficacious she should feel regarding computer technology.
Moreover, computer use and Internet use such as e-mail use has exploded within the past five
years such that the current undergraduates have arrived at college computer literate and
fluent in the use of Internet tools. Therefore, it is likely that there was much less variation
among the present cohort of undergraduates compared to those in earlier studies (Agarwal,

Sambamurthy & Stair, 2000; Joo Bong & Choi, 2000; Wang & Newlin, 2002) because the
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current students were learning to use computers and the Internet in middle school and high
school while the study cohorts in previous research studies were probably first learning to use
the technology while in college.

Reason for taking an online course (reason_ol)._ In this study, reason for taking the
course online fell into three categories: (a) convenience, (b) no option, and (c) interest in
learning online. After dummy coding and placement in the regression model, this categorical
variable turned out not to be a predictor in the model of learning online (b= -2.24, f=-.08, t=-
1.46, p=.14); nor was it associated with learning achievement (F=1.22 p >F =.30). This
finding contradicts previous research findings of a direct relationship between reason for
taking an online course and learning achievement. For example, in earlier studies, students
who chose to learn online either because they enjoyed it or were actively curious to learn
more about it tended to earn higher course grades than other students who gave reasons
related to convenience or who stated that they had no other option to study (Roblyer, 1999;
Wang & Newlin, 2000, 2002b).

The lack of a statistically significant association between reason for taking an online
course and final course grade in the current research study may have occurred because of a
general lack of variation in the final grades earned by the individuals in this study. For
example, as noted earlier, the sample of 201 students had a mean final grade of 86.63 and
SD =13.31. It is important to consider that almost 57% of the students in this sample earned a
numerical final course grade that was equal to or greater than 90. If there had been a greater
number of students in the study sample as well as a wider variability in final course grade
scores, then perhaps reason for taking a course online might have been a predictor of

learning achievement among undergraduates taking asynchronous online courses.
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Interaction term (GPA_Exp). The interaction term (GPA_Exp) was a cross product of
GPA and expectancy (ExpSE sum) and was created in order to better understand how each
factor’s association with learning achievement may be affected by the presence of the other.
It was a significant predictor in the model of learning achievement (b= -1.56, f=-2.41, t=-
4.28, p<.0001) in asynchronous undergraduate online courses. Furthermore it had the largest
correlation with final grade compared to the other variables (r = .52). This is reasonable
given that the new term consisted of the cross product of two independent variables (GPA,
Exp) which individually also had the greatest correlations with the dependent variable. The
literature describes the relationship between prior academic achievement and expectancy as
synergistic; each variable has a positive effect on the other such that the combined effect of
the variables on a third variable (in this case “FinGr,” the study’s dependent variable) is
greater than the effect that either variable exerts alone (Boekarts, Pintrich & Zeidner, 2000).
This effect was demonstrated not only by the correlation coefficients (GPA with Fin Grr =
40), Expectancy with FinGr r = .39, GPA_Exp with Fin GR r =.52) but also by the linear
model that predicted final course grade. Noteworthy associations between this variable and
other independent variables will be discussed in the section on intercorrelations of the
independent variables.
Intercorrelations of Independent Variables

A correlation matrix of the study’s variables (Table 11) demonstrated that in addition
to the significant associations previously noted between the predictive models’s independent
variables with the study’s dependent variable, there were also significant associations of
some of the SRL and EB independent variables with each other as well as with prior

academic achievement. This section will consider those relationships.
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SRL subfactors and EB subfactors. In the current study, the following SRL and
epistemological belief factors were intercorrelated as follows: expectancy with quick learning
(r =-.34); resource management with quick learning (r = -.43), with simple knowledge (r = -
.25) and with innate ability (r =.22); intrinsic goal orientation was weakly to moderately
correlated with quick learning (r = -.20), simple knowledge (r = -.14), and weakly to
moderately with innate ability (r =-.19).

The findings listed above indicate that students who believed that learning should be
quick and painless were less likely to have demonstrated expectancy for learning. This is
reasonable because expectancy for learning requires experience in overcoming obstacles
through perseverant effort (Bandura, 1997). If a student conceives of learning as quick or
only as an exercise in memorizing rote facts, “simple knowledge,” he is less likely to put
forth time and effort towards his learning. As a result, he will not gather the experience he
needs in order to develop the sense of control over his learning that marks expectancy for
learning. Such students will be less likely to take ownership of their learning and, according
to Bandura, be less convinced that they have what it takes to succeed, persevere, and regulate
their effort to learn even in the face of adversity (Bandura, 1997). Similarly, expectancy and
innate ability are negatively correlated. This is because if one believes that learning is innate
then there is no need to apply effort to one’s learning. On the other hand, expectancy for
learning is built on previous positive efforts made in behalf of one’s learning.

Furthermore, the above correlation between IGO and QL indicates that individuals
who are intrinsically goal oriented probably do not tend to believe that learning is primarily a
quick process consisting of rote memorization. This coincides well with previous research

that suggests that being intrinsically goal oriented is associated with positive learning
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outcomes, especially when the learning is deep or conceptual rather than surface or rote
memorization (Ryan & Deci, 2000).

These correlations suggest that there are associations between some self-regulated
learning and epistemological beliefs subfactors. In fact, there is only one previously
published study that had demonstrated similar relationships between SRL motivational
factors and epistemological belief factors (Paulsen & Feldman, 1999). Paulsen & Feldman’s
study showed that there were multiple (>2) intercorrelations between self-regulated learning
and epistemological beliefs subfactors.

The SRL subfactors that were represented in the final study model fell on to two
motivational scales (intrinsic goal orientation and expectancy) and one learning strategy scale
(resource management). These scales describe a student’s desire to interact with instructional
material and his inclination to use certain strategies to complete assigned tasks. On the other
hand, the epistemological belief subfactors fell on scales that describe how learners
conceptualize knowledge and learning and provided a way to measure individuals’
intellectual development. Some have likened epistemological beliefs to filters that color and
guide students’ actions in various learning contexts. (Alexander, Murphy, Guan, & Murphy,
1998; Hofer & Pintrich, 1997).

Flavell (1979) and Hofer (2001) had both argued previously that self-regulated
learning and epistemological beliefs are positively correlated. Paulsen and Feldman’s (1999)
study demonstrating intercorrelations among self-regulated learning and epistemological
beliefs subfactors lends support to their theoretical contention. Furthermore, the results in the
present study also lends credence to their argument that a student’s motivation for academic

learning and his intellectual development may very well be related.
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Intercorrelation: SRL and EB Subfactors with Prior College Academic Achievement

In the current study, prior college academic achievement was measured by using
student’s current GPA. Expectancy had the highest correlation with GPA (r = .30), followed
by effort regulation (r = .25) and quick learning (r = -.23). These findings parallel those for
the correlations between these same subfactors and final course grade, the study’s dependent
variable. This is not surprising given that GPA and FinGr are measures of learning
achievement and that they were correlated with each other (r = .40) Therefore, expectancy,
effort regulation and quick learning were associated with final course grade as well as with
the overall measure of college academic success.

Study’s Predictive Model and Past Research

The predictor variables in the present study accounted for 35% of the variance in
learning achievement. Unlike other methods of analyzing achievement variance, multiple
regression identifies the contribution of a variable to the variance of the dependent outcome
variable beyond that accounted for by the other variables. As indicated in Table 13 only
Expectancy, GPA, and GPA_Exp were statistically significant (p<.001) in predicting final
course grade.

Therefore, in this study, the best predictors of learning achievement in undergraduate
asynchronous online courses were prior college academic achievement (GPA), expectancy
for learning (ExpSE _sum), and the interaction term based on the cross product of prior
academic achievement and expectancy (GPA_Exp). In addition to being the most important
independent variables in the model, these three variables also correlated most strongly with

the dependent variable compared to other independent variables in the model (see Figure 3).
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Figure 3. Factors that predict learner achievement in an asynchronous Web-based course.

There have been few previous research studies that have employed multiple
regression in order to investigate the relationship between either self-regulated learning or
epistemological beliefs and learning achievement (Bendixen and Hartley, 2003; Chen, 2002;
Garavilia & Gredler, 2002; Peng, 2003). The percentage of variation in learning explained by
each of these study’s predictive models varied from as low as 7% (Chen, 2002) to as high as
42% (Bendixen and Hartley, 2003; Garavilia & Gredler, 2002). While the current study was
closer to the high end of this group of studies in the amount of variation in learning that it
explained, it is important to note that the previous studies examined either self-regulated
learning or epistemological belief subfactors but not both together in the same study.

As with the present study, previous empirical research studies that looked at self-

regulated learning subfactors have yielded one or two significant predictors in their models
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of learning achievement. However, the specific subfactors that were identified as significant
predictors of learning varied among the studies. For example, a study of undergraduate IS
students in a lecture and computer-based lab course demonstrated that effort regulation was
the sole SRL factor to predict final course grade in the lecture portion of the class and that
time and place management was the other predictor for the computer-based lab portion of the
class (Chen. 2002). On the other hand, Garavila and Gredler’s (2002) study with
undergraduate psychology students found that an SRL factor called planning and
organization, prior grades and SAT predicted final course grades.

There are reasons for these differences among the studies. For example, the nature of
the academic task that students had to perform (completing a computer lab exercise versus
accurately taking lecture notes) might have required different self-regulated strategies in
order to be successful. While Chen used the MSLQ, she did not elect to include expectancy
in her model of learning. Furthermore, she did not include prior academic achievement in her
model. Therefore, it is not known if her results would have been different if expectancy had
been part of her predictive model.

Garavilia and Gredler (2002) used a different questionnaire than the one used in the
current study. It was based on a different research framework that contained different
categories of SRL behaviors. As a result, the final predictors could not be expected to match.

Despite these differences, the current study and the studies of Chen (2002) and
Garavilia and Gredler (2002) were all similar in identifying a single SRL subfactor as a
predictor of undergraduate learning. Furthermore, the current study confirmed Garavilia and
Gredler’s finding that measures of prior academic achievement are also predictors along with

a SRL subfactor in a model of learning achievement. It is important to note that the current
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study differed from these previous studies because it included only students from
asynchronous online undergraduate courses and, unlike the previous studies, also included an
interaction term which consisted of prior academic achievement (GPA) and the self-regulated
learning subfactor, expectancy.

Although past studies (Bendixen & Hartley, 2002; Peng, 2003; Schommer, 1990)
have found that quick learning, simple knowledge, and innate ability were correlated with
learning achievement, only quick learning was found to be associated with learning
achievement in the current study. Furthermore, unlike previous studies where quick learning
was found to be a predictor in the multiple regression model of learning achievement
(Bendixen & Hartley, 2002; Peng, 2003), it was not a predictor of learning achievement in
the current study. Again, those previous studies did not look at SRL and EB in the same
model. It is not known, then, whether similar results for the EB factors would have been
obtained if the current study had only looked at EB factors.

While a comparison of this study’s predictive model with previous research studies
indicated differences in the predictor variables that emerged to explain variance in learning
achievement, the next section will explore the question as to why out of all the self-regulated
learning and epistemological belief subfactors only one (expectancy) was a predictor in the
model that explained learning achievement in undergraduate asynchronous online courses.
Why Did the Linear Model Include Only One of the Originally Proposed Predictors?

The study’s results yielded a parsimonous solution to the original study research
question and indicated that although there were multiple factors that were bivariately
correlated with learning, only one of the original self-regulated learning subfactors and none

of the epistemological beliefs subfactors were a predictor of learning achievement in
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asynchronous Web-based online undergraduate courses. For example, although quick
learning was weakly correlated with the dependent variable, FinGR (-.16), it was more highly
correlated with expectancy (r =-.34). Likewise, even though effort regulation was fairly
correlated with FinGr (r = .32), it was more highly correlated with the other self-regulated
learning subfactor, expectancy (r = .50). Therefore, it appears that quick learning and effort
regulation probably shared variance in common with expectancy and, as a result, were
weaker predictors of final grade than was the expectancy for control of learning subfactor. As
a result, expectancy acted as an umbrella term that represented the other correlates of the
dependent variable (FinGR) in the predictive model of learning achievement in asynchronous
online undergraduate courses.

Self-regulated learning is an important linchpin in social cognitive learning theory,
and much of one’s success in self-regulation hinges on having a positive attitude and
motivation towards learning. For this reason, the self-regulated subfactors that were the focus
of this study represented motivational and attitudinal aspects of learning because they set the
conditions for the adoption of other self-regulated learning strategies. For example,
expectancy for learning or having an expectation that one will experience positive outcomes
in one’s learning is a central driving force for self-regulation (Boekarts, Pintrich & Zeidner,
2000; VanZile-Tamsen, 2001,). Moreover, other researchers have underscored the role
played by individual self-efficacy in facilitating expectancy for learning (Bandura, 1997;
Williams & Hellman, 2004). Therefore, an individual with strong expectancy for learning
also possesses the “can do” attitude required to succeed in learning. Such attitudes are the
product of positive reinforcement and explain the mutually positive or synergistic

relationship between not only prior academic achievement and expectancy, but also between
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expectancy and other motivational behaviors associated with self-regulated learning. This
may explain why, in this study, the self-regulated learning subfactors were correlated with
each other. However, it would appear that because expectancy was the only self-regulated
learning subfactor to make it to the predictive model, it acted as a global factor that served as
a proxy representing the other self-regulated subfactors in the predictive model. This
observation is reasonable because strong expectancy for learning depends on having other
positive attitudes and behaviors consistent with success in learning. It is as though
expectancy for learning serves to grease the wheels of self-regulated learning. Like the little
engine that could, once an individual expects positive outcomes for his learning and takes
responsibilty for his learning, he will do what it takes (i.e, regulate his effort accordingly
and/or select appropriate time and study management strategies) in order to be a successful
learner.

The epistemological belief subfactor, quick learning, was moderately correlated with
effort regulation and expectancy for learning; yet it, too, failed to become a significant
predictor in the linear model. This failure may have been for the same reason discussed
above, that is, expectancy served as its proxy; if a student has positive expectancy for
learning, she will tend to conceive of learning as a process that requires work and effort. A
belief that learning is quick and requires little effort would not be expected to coincide with a
positive expectancy for learning.

Thus, it is unlikely that a multiple regression equation that already contained
expectancy would need other variables like quick learning and effort regulation in order to
improve the accuracy of its predictive power; any variance in final grade due to effort

regulation and quick learning had probably already been accounted for by expectancy. As a
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result, the effort regulation and quick learning variables were redundant and consequently

displayed non-significant beta weights. Despite the credible nature of this explanation, the

next section considers other plausible explanations for the results obtained by this study.
Limitations of the Findings

In addition to how variables may have intercorrelated in this study, other factors may
have conspired to influence the shape of the final predictive model. For example, the low
number of original predictors that made it in the final linear model may have been because of
the relatively low sample size for the number of predictors in the model. This study sample
size may not have been robust enough for the number of variables studied. The original
model consisted of 14 independent variables and, after factor analysis, was reduced to 10
variables. The study sample consisted of 201 students, which was deemed minimally
sufficient based on a recommendation of 15-30 subjects per predictor variable (Hatcher &
Stepanski, 1994). Based on the upper limit of Hatcher and Stepanski’s guideline, however, a
larger sample size would probably have been more appropriate in order to successfully detect
differences among the respondents such that more predictors might have emerged in the final
model of online learning achievement. Therefore, in the future, this study should be repeated
with an optimum sample size of about 500 participants in order to meet the high end of
Hacker and Stepanski’s recommendation of 30 respondents per variable.

Furthermore, Dillman (2001) cautioned that measurement error can be caused by
inaccurate responses. Such responses may be a function of survey takers behavior or some
aspect of the survey instrument itself. The questionnaire used in this study was entirely Web-
based, and students completed and submitted it without any guidance or potential

intervention from a proctor. This aspect of the data collection contrasts sharply with the
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previous research studies (Bendixen & Hartley, 2003; Pintrich et al., 1991). In those studies,
students completed paper-and-pencil questionnaires in a classroom environment in the
presence of a proctor. In the present study, students accessed, completed, and submitted
responses to the survey instrument via the Web without the presence or participation of a
proctor. Therefore, it is not known to what extent inaccurate responses caused by survey
mode effects or some aspect of the respondent’s behavior might have contributed to
measurement error and affected the results obtained. For example, such behavior might have
been a cause for the factor structure patterns obtained for the survey question items.
Recommendations for Future Research
Other Factors That May Influence Learning Online

The study’s final predictive model explained about 35% of variance in the dependent
variable (learning achievement as measured by final grade). On the other hand, this
explanation implies that 65% of the variance in learning achievement remained unexplained
by the model. This study focused on the effect that learner characteristics had on student final
course grades; it did not consider the role that other factors external to the learner might have
had on influencing student final course grade. Therefore, future research needs to be done in
order to learn about other factors that may influence learning achievement in online
undergraduate courses.

One such factor is the instructor. For example, in the present study students from a
variety of undergraduate courses and disciplines were sampled. These courses were, in turn,
taught by different faculty members. This was true not only for courses from different
disciplines but also for different course sections belonging to the same academic subject area.

Briefly, there were approximately 58 different course instructors who taught the same
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number of course sections taken by the students who participated in this study. However, it is
not known to what extent instructor associated factors such as teaching style or instructional
design may have played a role in affecting the final course grade earned by a specific student.
It is recognized that an individual learner’s disposition to self-regulate learning and to adopt
certain attitudes about learning and knowledge are influenced by his interaction with teachers
and instructors (Giancarlo, Blohm, & Urdan, 2004; Hofer, Yu, & Pintrich, 1998;
Zimmerman, 2000). Therefore, it is reasonable to recommend that any future studies of
learner achievement in asynchronous online courses investigate how the learning
environment (instructor and/or instructional design of the course) impacts learner
achievement.

Different Measures of Prior Academic Achievement or Learning Aptitude

Despite the entrance of new multimedia technologies for the delivery of Web-based
course content, the majority of asynchronous online courses in higher education still rely on
text-based knowledge as their predominant format of learning. This means that students need
to be fluent readers in order to learn in online courses because online learning courses are, for
the most part, text-based (National Center for Educational Statistics, 2003; Wolfe, 2000).

In the current study, GPA was used as a gauge of prior academic achievement.
However, the mean GPA for the study sample was 3.0 and over half the participants in this
study had GPA > 3). If most students earn a high GPA, then it is possible that GPA is not a
sensitive enough measure of academic learning. On the other hand, a study of undergraduate
psychology and business majors (Royer & Abranovic, 1987) found that reading
comprehension of reading material drawn from a college course predicted performance and

learning in the course better than overall GPA. Furthermore, in a study with undergraduate

111



pre-service teachers, Bendixen and Hartley (2003) included reading comprehension in their
model of learning achievement. They did so because their post-test design included a reading
comprehension assessment. Most asynchronous online courses are text-based, and students
have to read a variety of information online (e.g., advanced organizers, schedules, discussion
boards, exam question items as well as knowledge content) in order to learn. If individuals
with higher reading comprehension scores are more successful learners than others with
lower reading comprehension scores, then reading comprehension scores may be more
accurate predictors of learning in an undergraduate college course than GPA. Therefore,
future studies of learning achievement in asynchronous online undergraduate courses should
include reading comprehension in the predictive model. It would be interesting to know
whether the inclusion of this factor helps explain more variation in learning achievement than
its absence from the model.
Revisiting the Role Played by Self-Efficacy for Computer Technology Use

Contrary to previous research findings that associated computer self-efficacy and
learning achievement in online courses (Agarwal, Sambamurthy, & Stair, 2000; Joo, Bong,
& Choi, 2000; Wang & Newlin, 2002a;), in this study Comp_SE played no significant role in
online learning achievement. Comp_SE also did not vary because the tools that students were
required to use in their learning were common staples of personal computing such as e-mail
and the Internet. It is likely that most users, regardless of the generational cohort to which
they belonged, knew how to use these tools in their online learning. However, instructional
designers are beginning to incorporate more sophisticated tools such as Web page building
and Macromedia Flash multimedia packages into their courses, and it would be useful to

know how student literacy with such tools can affect learning in online environments.
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Therefore, it is recommended that this study be repeated and include intentional
sampling based on the sophistication of the instructional technology used and on individual
computer self-efficacy for the use of sophisticated technology in order to determine whether
such computer self-efficacy plays a role in learning online. For example, a study that includes
online courses that require more sophisticated skills in computer technology (e.g.,
Macromedia Flash tools and posting to a Web server) as well as a study sample with more
variability in its ability to use such technologies might then be more likely to reveal any
potential relationship between computer self-efficacy and online learning. .

Use of Different Research Methodologies

The current study used quantitative methods to investigate the relationship between
certain subfactors of SRL and epistemological beliefs with learning achievement in online
course environments. However, there are researchers who are calling for the use of multiple
methods in the investigation of the role of self-regulated learning and epistemological beliefs
in explaining learning achievement in online courses. This call for mixed methods research is
because both constructs, SRL and EB, are recognized as complex entities and, as such, may
require a range of methodologies in order to better understand their influence on learning
(Patrick & Middleton, 2002; Perry, 2001). For example, some researchers recommend the
use of qualitative methods that include observing and interviewing subjects in order to gather
rich descriptions of what, when, how, and why students use self-regulated learning strategies
as well as to determine when they may adopt sophisticated beliefs about knowledge (Zeidner
Boekarts, & Pintrich, 2000). In addition, triangulation with qualitative and quantitative
methods can help confirm a theory to a greater degree than can either method used in

isolation (Risjord, Dunbar, & Moloney, 2002). Thus, findings from both quantitative research
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methodologies based on survey data collection and qualitative research strategies based on
interviewing and observation can help to either confirm or contradict hypotheses regarding
the connection between self-regulated learning and/or epistemological belief subfactors and
learning achievement. A future replication of this study should include qualitative as well as
quantitative techniques of data collection and analysis.

The correlations among the self-regulated learning and epistemological beliefs
subfactors suggest that there might be a specific sequential relationship among the
independent variables that would explain why only certain factors ended up in the predictive
model while others did not. This relationship between the variables might be better
understood by using path analysis to analyze the data and determine whether they fit a causal
model. It is recommended that a future replication of this study include the use of path
analysis in order to determine more clearly what the relationships among the variables may
be.

Recommendations for Researchers and Practitioners

There are several findings from this study that are relevant and useful for researchers
who conduct research about online learning and for educational practitioners who teach via
asynchronous Web-based learning environments.

For Researchers

The vast majority of the previous 10 years of quantitative research studies involving
SRL has assumed the validity and reliability of the factor scales obtained by the developers
of the MSLQ. This study demonstrated that this assumption may not be a prudent research
strategy because exploratory factor analysis conducted as part of the present study yielded a

different factor structure for the instrument’s question items. If the original confirmatory
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factor analysis results for the MSLQ instrument had been conclusive, then the current study’s
exploratory factor analysis should have validated the original factor scales. This did not occur
and calls into question the accuracy of the original factor structure for the MSLQ. On the
other hand, the factor structures obtained in the current study for the epistemological beliefs
question items were a closer approximation of the original scales proposed by the developers
of the EBI for the epistemological question items.

The altered factor structures for both the SRL and EB survey items resulted in
improved reliabilty for 4/7 of the original factor scales. In addition, this new factor structure
suggests that expectancy for learning acted as an umbrella term for the other SRL and EB
factors and represented them in a proxy-like fashion in the study’s predictive model of
learning achievement in asynchronous undergraduate courses. Based on the factor structure
results obtained for the two sets of question items, it is advised that researchers avoid relying
on previously obtained factor structures for their study samples but rather perform their own
factor analyses of item responses. In this way, they can be confident about the validity and
reliability of the question items used in their study.

For Researchers and Practitioners

The current study looked at undergraduate courses that were delivered completely
online. Overall, the students in these courses earned high final grades (M = 86.36 SD =
13.31) with 55.7 % earning 90 or above. The pattern of high final grades earned by the
students in this study may have been attributed to the type of learning assessments used to
evaluate student learning in the asynchronous online courses. An informal survey of the
instructors who taught the courses revealed that the overwhelming majority (56/60 or 93%)

relied on short answer or multiple-choice examinations as their primary mode of assessing
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student learning. This is because this exam format is best supported in the asynchronous
course management systems used by most universities, including the one in the current study.
The drawback of relying exclusively on such testing, according to critics, is that multiple-
choice testing may be sufficient for testing surface knowledge such as facts but not as
appropriate for assessing critical thinking and communicative competence, elements often
associated with deep or critical learning (Paxton, 2000; Weigel, 2002). This is noteworthy
because much of the self-regulated and epistemological beliefs research agrees that the
inclination to self regulate one’s learning coincides with the type of learning one is required
to do. That is, deep or critical learning is associated more closely with the self-regulation of
learning and with holding sophisticated ideas about learning and knowledge than is surface
or rote memorization (Paris & Winograd, 2001).

Therefore, in order to ensure that students are more inclined to use self-regulation in
their learning, instructors should build in evaluation techniques that require critical or deep
learning skills. For example, instructors may want to consider adding other types of learning
assessments, such as writing assignments, into their asynchronous online courses in order to
augment short answer exams.

This study contributed to the educational research literature not only by what it
revealed regarding the relationship between certain self-regulated learning and
epistemological beliefs subfactors with learning achievement in undergraduate AWBL online
courses but also by what it demonstrated about the relationship between prior academic
achievement and the self-regulated learning subfactor called expectancy for learning. While
the previous research literature argued that both entities are correlated and as such mutually

influence learning achievement, the current study has shown that their association may be
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more complex than a simple one to one relationship. Specifically, it turns out that the
association of each factor with learning achievement is modified by the presence of the other.
For example, in the current study, expectancy for learning exerted a greater effect at lower
values of GPA than it did at higher values of GPA (see Figure 2). Furthermore, GPA’s
impact on final course grade was mitigated at higher levels of expectancy for learning.
Future studies should be done to confirm this relationship among prior academic
achievement, expectancy for learning, and learning achievement. However, if this finding
holds, it suggests that in certain cases expectancy for learning might be even more important
than prior academic achievement in predicting learning achievement in asynchronous online
learning environments.

Some argue that because AWBL environments are learner-controlled rather than
teacher-controlled environments, attrition rates from online versus classroom-based courses
are higher (Carr, 2000; Diaz, 2002; Parker, 1999). The next section discusses
recommendations for educational administrators and policy makers concerning how this
study’s findings can be used in order to help minimize attrition from online undergraduate
courses.

For Educational Administrators and Policy Makers

State governments are suffering under the weight of ballooning budget deficits and
must curtail spending on higher education even though most public universities are
experiencing burgeoning growth in undergraduate enrollment. As a result, many public
institutions are encouraging the adoption of Web-based course and degree programs in order
to accommodate their expanding student base without making substantial capital

expenditures on building construction (Jones, 2003). However, the dropout rate among
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asynchronous online learners is higher than that for traditional classroom learners (Carr,
2000; Diaz, 2002; Parker, 1999; Phipps & Merisotis, 1999). Dropping out is the ultimate
expression of low expectancy for learning. Attrition may occur as a result of students
discovering that online learning is different from conventional classroom-based learning.
Those who drop out from online courses may just not be ready to assume roles as self-
directed and self-monitoring learners. The least successful asynchronous online learners in
the current study were those who had the lowest self-expectancy for learning online and the
weakest prior college academic achievement. On the other hand, those students who had very
high expectancy for learning succeeded in online courses regardless of their prior academic
achievement. As a result of this information, it may not be prudent to engage in a one-size-
fits-all substitution of asynchronous online courses for classroom-based courses without first
understanding who would be most likely to succeed in online learner-controlled
environments. Thus, it is recommended that a student profile that includes prior academic
achievement (GPA) and expectancy for learning be used when advising students on their
decision to take online course sections.
Conclusions

The current study contributed to the research genres of online learning and
educational psychology because it helped to specify the role played by certain self-regulated
learning and epistemological beliefs in learning achievement. In this study, students who
scored higher than other students on the expectancy factor were more likely to achieve higher
final course grades than those who scored lower on this factor. This may have occurred
because, in addition to being more self-efficacious about their learning, they also held

themselves more responsible for their own learning outcomes than did other students. In
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addition, these students were also more inclined to use effective self-regulated learning
strategies as well as hold more positive beliefs about learning and knowledge than their
counterparts who scored lower on the expectancy factor scale.

Based on these findings, the most important predictors of learning achievement in
asynchronous online undergraduate learning environments were expectancy for learning,
GPA, and a cross product term composed of both expectancy for learning and GPA.
Bandura’s (1986) social cognitive theory emphasized the role that expectancy for learning
plays in learning achievement. This present study appears to have confirmed Bandura’s
theory about the relationship between expectancy and academic achievement. Given that
expectancy for learning was intercorrelated with several other self-regulated learning
subfactors as well as epistemological belief subfactors in this study, it is reasonable to
conclude that if a learner believes himself capable of successfully learning on the Internet
and holds himself responsible for his learning achievement (expectancy), then he will be
inclined to use positive learning strategies and adopt practices that will endable him to attain
his goal of academic (learning) achievement. For example, such practices may include effort
regulation to overcome distractions and appropriate time and place resource management in
order to study effectively. Finally, such individuals who put forth the effort to learn are also
likely to believe that learning is a complex process that requires time and practice in order to
succeed.

Findings from this study also suggest that individuals with the greatest expectancy for
learning, regardless of their prior academic achievement, were the most successful
asynchronous online learners. Expectancy for learning appears to be a learner characteristic

that is molded and shaped by previous academic learning experiences (Bandura, 1997;
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Boekarts, Pintrich, and Zeidener, 2000; Hofer, Yu, & Pintrich, 1998) and, as such, it
behooves responsible educators to ensure that students enter college armed with strong
expectancy for controlling their learning. After all, college has traditionally been a stage of
education where individuals must assume greater responsibility for their learning compared
to the primary and secondary schooling experiences (Perry 2001; Thompson & Geren, 2002).
Moreover, today’s college student is faced with an even greater need to be able to assume
responsibility for his learning because more undergraduate courses and programs are being
delivered via asynchronous online environments. Student success in these new learning
environments requires not only the ability to self-regulate one’s learning but also
sophisticated notions about knowledge and learning.

Thus, it is incumbent on us as educators to ensure that students who come to college
are prepared to take responsibility for their learning. This can be done by building in more
asynchronous online course work earlier during the formative schooling years and through
the secondary level. If this is done, then more students will develop positive attitudes that
characterize expectancy for controlling the outcomes of their learning. Moreover, the study’s
findings also suggest that unless and until an undergraduate is ready to take asynchronous
online courses, he should be advised to remain in conventional face-to-face courses.

Finally, in addition to the preparation of future college students, the findings from this
study can help prepare future professional practitioners and lifelong learners. Eighty-six per
cent of students in the current study sample were enrolled in pre-professional majors such as
business, education and health. Most of these disciplines require that practicing professionals
earn continuing education credits in order to maintain their credentials. An ever increasing

number of professional bodies are offering continuing education via online courses.
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Universities that provide a high quality online learning experience can benefit students in
professional programs by helping them become discerning and discriminating consumers of

continuing education courses as well as effective future lifelong learners.
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APPENDIX A:

SURVEY PARTICIPATION RECRUITMENT MESSAGE
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Dear Student first name, last name,

I am an ECU faculty member and NCSU doctoral student conducting a
dissertation study of on-line instruction and learning this semester. According
to the registrar's records for the spring 2005 semester, you are enrolled in at
least one on-line course. I have contacted you in order to ask for your
participation in my research study. (If you are not enrolled in any on-line
courses or if you feel that you have been contacted in error, then please let me
know ASAP).

The study consists of a web-based survey entitled, "survey of on-line
undergraduates”. It includes demographic question items as well as questions
about you as a learner and should not take more than 30-35 minutes for you to
complete. Your participation will help me understand how certain learner
characteristics influence academic achievement in asynchronous on-line
undergraduate courses.

I expect the findings from this research to benefit you as well as other
students by guiding instructional design for on-line courses. In addition, the
results of this research are also expected to inform policy making about how to
include asynchronous on-line instruction in undergraduate settings.

If you decide to participate you will be helping to advance research that looks
at the relationship between learner characteristics and success in asynchronous
on-line courses. YOUR PARTICIPATION IS VOLUNTARY AND NOT
RELATED IN ANY WAY TO YOUR ULTIMATE GRADE IN THE ON-LINE
COURSES (S) YOU ARE TAKING THIS SEMESTER.

All of your responses will be confidential and your identifying information will
only be used to access your fall 2004 GPA and spring 2005 online final course
grade. Otherwise, your name and identifying information will not be used in any
reports based on this research study. For example, participants will not be
identified in any presentation or publication of this research because all data
will be treated in aggregated form.

There are no known risks associated with your participation in this research
study. All of your responses will be held in strict confidence and only I (as the
researcher) will see your individual responses.
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This survey is on-line and can be accessed at any time of the day; including
weekends. Because it is important to have these survey results before you have
completed much of your on-line learning, I urge you to complete the survey as
soon as possible. In appreciation of your participation, I will send you a 25%
off coupon that can be used for purchases made at the Dowdy Student
Stores. This coupon will be e-mailed to you after the survey has been
completed and submitted. It will be sent to your ECU e-mail address.

BY CLICKING ON THE WEB SURVEY URL BELOW AND COMPLETING THE
SURVEY YOU INDICATE YOUR PERMISSION TO ACCESS YOUR FALL
2004 GPA AND YOUR SPRING 2005 FINAL ON-LINE COURSE GRADE.

Once you click on the link below you will be taken to a log in screen that will ask
you for your ECU user id and password. After you log in, you will then be taken
to the survey and can begin completing it. Thank you for deciding to participate
in my research study.

The survey URL is:

https://sharepoint.itcs.ecu.edu/surveys/TakeSurvey.asp?PageNumber=1&SurveylD=5MK9831H8896I

If you have questions or concerns about this research or your participation
please contact:

Paul Bell, Faculty and Doctoral student

Department of Health Services and Information Management

School of Allied Health Sciences

If you feel that your rights have been violated, you can contact the NCSU IRB
office:

919-515-4514

or contact Matt Zingraff: 919-513-1834.

And the ECU IRB office at:

Telephone: 999-999-9999
Fax: 999-999-9999
umcirb@mail.ecu.edu
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MAILING ADDRESS

University and Medical Center Institutional Review Board
Life Sciences Building, Room 104

East Carolina University, Brody School of Medicine
Greenville, NC 27834
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QUESTIONNAIRE

Demographic items:

1. What is your e-mail ID?
2. Gender: Male, Female
3. Age
4. Ethnic background (Non-Hispanic Black, Hispanic, Non-Hispanic White. Asian/Pacific
Islander, Native American, Mixed Race.

5. Class level (freshman, sophomore, junior, senior)

6. What is the name and section number of the web based course that you are taking this
semester? (if taking more than one course, complete this for the course that is required
for either a major or minor course of study).

7. Is this course taught 100% on-line with no scheduled on-campus sessions?

8. Why are you taking this course on-line as opposed to in a campus based classroom?

9. The item that best describes how | feel about my ability to overcome computer and
technology related problems:

1. Not at all confident
2. Somewhat confident
3. Confident

4. Very confident

10. The item that best describes how | feel about my ability to use computer technology
such as the Internet, e-mail, and chat:
1. Not at all confident
2. Somewhat confident
3. Confident
4. Very confident

Self regulation of learning items:
Please indicate how true each of the following statements is of you. There are no right or
wrong answers, just answer as accurately as possible. Use the scale below to answer the
guestions. If you think a statement is very true of you select “7”; if a statement is not at all
true of you then select 1. If the statement is more or less true of you then find the number
between 1 and 7 that best describes you.

1 2 3 4 5 6 7
Not at all true of me Very true of me

19. In a class like this, | prefer course material that really challenges me so | can learn
new things.

20. If | study in appropriate ways then | will be able to learn the material in this course

21. | believe | will receive an excellent grade in this class

22. During the times that | am logged onto the course site, | often miss important points
because | am thinking of other things

23. | usually study in a place where | can concentrate on my course work

24. | often feel so lazy or bored when | study that | quit before | finish what | planned to
do.

25. | prefer course material that arouses my curiosity, even if it is difficult to learn.

26. It is my own fault if | don’t learn the material in this course
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27.
28.

29.
30.
31.

32.
33.
34.
35.
36.
37.

38.
39.

40.

41.
42.

I'm confident | can do an excellent job on the assignments and tests in this course
When | become confused about something I'm reading for class, | go back and try to
figure it out

I make good use of my study time for this course

I work hard to do well in class even if | don't like what we are doing

The most satisfying thing for me is trying to understand the content as thoroughly as
possible

If I try hard enough, then | will understand the course material

| expect to do well in this class

| often find that | have been reading for class but don’t know what it was all about

| find it hard to stick to a study schedule

When course work is difficult, | give up or only study the easy parts.

When | have the opportunity, | choose course assignments that | can learn from even
if they don’t guarantee a good grade.

If I don’t understand the course material, it is because | didn't try hard enough.
Considering the difficulty of this course, the on-line format, and my skills, | think that |
will do well in this class.

| try to think through a topic and decide what | am supposed to learn from it rather
than just reading it over when studying

| rarely find time to review my notes or readings before an exam

Even when course materials are dull and uninteresting, | manage to keep working
until | finish

Epistemological beliefs inventory:

Please indicate how strongly you agree or disagree with each of the statements

listed below. Please circle the number that best corresponds to the strength of your belief.

43.

44,
45,
46.
47.
48.
49.
50.
51.

52.
53.
54.
55.
56.

57.
58.
59.

Strongly 1 2 3 4 5 Strongly Agree
Disagree

It bothers me when instructors don't tell students the answers to complicated
problems.

Truth means different things to different people.

Students who learn things quickly are the most successful.

People should always obey the law.

Some people will never be smart no matter how hard they work.

Absolute moral truth does not exist.

Parents should teach their children all there is to know about life.

Really smart students don't have to work as hard to do well in school.

If a person tries too hard to understand a problem, they will most likely end up being
confused.

Too many theories just complicate things.

The best ideas are often the most simple.

People can't do too much about how smart they are.

Instructors should focus on facts instead of theories.

| like teachers who present several competing theories and let their students decide
which is best.

How well you do in school depends on how smart you are.

If you don’t learn something quickly, you won't ever learn it.

Some people just have a knack for learning and others don't.
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60.
61.
62.
63.

64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

Things are simpler than most professors would have you believe.

If two people are arguing about something, at least one of them must be wrong.
Children should be allowed to question their parents’ authority.

If you haven't understood a chapter the first time through, going back over it won't
help.

Science is easy to understand because it contains so many facts.

The moral rules | live by apply to everyone.

The more you know about a topic, the more there is to know.

What is true today will be true tomorrow.

Smart people are born that way.

When someone in authority tells me what to do, | usually do it.

People who question authority are trouble makers.

Working on a problem with no quick solution is a waste of time.

You can study something for years and still not really understand it.

Sometimes there are no right answers to life’s big problems.

Some people are born with special gifts and talents.
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The SAS System 13:51 Tuesday, June 14, 2005 1

The CORR Procedure

24 Variables: _27_1IGO _28_Expect _29 SE _30_Meta _31_TP _32_Effreg _33_IGO
_34_Expect _35_SE _36_Meta _37_TP _38_Effreg _39_IGO _40_Expect
_41_SE _42 Meta _43_TP _44 Effreg _45_IGO _46_Expect _47_SE
_48 Meta _49 TP _50_Effreg

Simple Statistics

Variable N Mean Std Dev Sum Minimum Maximum Label
_27_1GO 201 4.29851 1.25318 864.00000 1.00000 7.00000 _27_IGO
_28_Expect 201 5.85075 1.24403 1176 1.00000 7.00000 _28 Expect
29 SE 201 5.75622 1.21048 1157 1.00000 7.00000 29 SE
_30_Meta 201 5.26866 1.31052 1059 1.00000 7.00000 _30 Meta
_31_TP 201 5.52736 1.20851 1111 2.00000 7.00000 _31_TP
_32_Effreg 201 4.69652 1.57875 944.00000 1.00000 7.00000 32 Effreg
_33_IGO 201 5.00498 1.40178 1006 1.00000 7.00000 _33_IGO
_34_Expect 201 5.61194 1.34858 1128 2.00000 7.00000 _34 Expect
_35_SE 201 5.85075 1.10798 1176 1.00000 7.00000 _35_SE
_36_Meta 201 5.86070 0.99524 1178 3.00000 7.00000 36 Meta
_37_TP 201 5.09950 1.29230 1025 1.00000 7.00000 _37_TP
_38_Effreg 201 5.56219 1.16506 1118 2.00000 7.00000 _38 Effreg
39 _IGO 201 4.97015 1.39610 999.00000 1.00000 7.00000 39 IGO
_40_Expect 201 5.89552 1.06491 1185 2.00000 7.00000 _40_Expect
_41_SE 201 6.10945 1.04305 1228 1.00000 7.00000 _41_SE
42 Meta 201 4.85075 1.54519 975.00000 1.00000 7.00000 42 Meta
_43_TP 201 4,22886 1.72550 850.00000 1.00000 7.00000 _43 TP
_44 Effreg 201 5.37313 1.36201 1080 1.00000 7.00000 _44 Effreg
_45_1GO 201 3.84577 1.46666 773.00000 1.00000 7.00000 _45 IGO
_46_Expect 201 4,23881 1.77839 852.00000 1.00000 7.00000 _46 Expect
_47_SE 201 5.78109 1.14971 1162 1.00000 7.00000 _47_SE
_48 Meta 201 4.60697 1.44213 926.00000 1.00000 7.00000 _48 Meta
_49 TP 201 5.46269 1.51653 1098 1.00000 7.00000 49 TP
_50_Effreg 201 5.10448 1.36163 1026 1.00000 7.00000 _50 Effreg
The SAS System 13:51 Tuesday, June 14, 2005 2
The CORR Procedure
Pearson Correlation Coefficients, N = 201
Prob > |r| under HO: Rho=0
_28_ _32_ _34_

_27_1G0 Expect _29 SE _30_Meta _31_TP Effreg _33_IGO Expect
_27_1GO 1.00000 0.21652 0.16655 0.04706 0.01942 0.14594  0.40281 0.01571
_27_1GO 0.0017 0.0165 0.5007 0.7812 0.0359 <.0001 0.8223

_28_Expect 0.21652 1.00000 0.42076 0.19932 0.34350 0.18057 0.18617 0.37123
_28_Expect 0.0017 <.0001 0.0040 <.0001 0.0092 0.0072 <.0001
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_29_SE 0.16655 0.42076 1.00000 0.22520 0.06170 0.20934 0.00661 0.18436

_29_SE 0.0165 <.0001 0.0011 0.3772 0.0025 0.9246 0.0078
_30_Meta 0.04706 0.19932  0.22520 1.00000 0.28280 0.35125 0.02820 0.05792
_30_Meta 0.5007 0.0040 0.0011 <.0001 <.0001 0.6867 0.4071
_31_TP 0.01942 0.34350 0.06170 0.28280 1.00000 0.22566 0.11322 0.07374
_31_TP 0.7812 <.0001 0.3772 <.0001 0.0011 0.1043 0.2910

_32_Effreg 0.14594 0.18057 0.20934 0.35125 0.22566 1.00000 -0.05010 -0.01674

_32_Effreg 0.0359 0.0092 0.0025 <.0001 0.0011 0.4734 0.8108
_33_IGO 0.24464 0.18617 0.00661 0.02820 0.11322 -0.05010 1.00000 0.15454
_33_IGO <.0004 0.0072 0.9246 0.6867 0.1043 0.4734 0.0262

_34_Expect 0.01571 0.37123 0.18436 0.05792 0.07374 -0.01674 0.15454 1.00000
_34_Expect 0.8223 <.0001 0.0078 0.4071 0.2910 0.8108 0.0262

_35_SE 0.17379 0.41533 0.70178 0.23913 0.12847 0.15622 0.10861 0.31874
_35_SE 0.0123 <.0001 <.0001 0.0005 0.0651 0.0246 0.1193 <.0001
_36_Meta 0.16853 0.38986 0.33598 0.19818 0.28471 0.23863 0.20247 0.26312
_36_Meta 0.0152 <.0001 <.0001 0.0042 <.0001 0.0005 0.0034 0.0001
_37_TP 0.24464 0.26680 0.34859 0.34913 0.21652 0.40217 0.07802 0.12866
_37_TP 0.0004 0.0001 <.0001 <.0001 0.0017 <.0001 0.2638 0.0647

_38_Effreg 0.16218 0.37934 0.36826 0.26337 0.33377 0.25825 0.18070 0.28595
_38_Effreg 0.0196 <.0001 <.0001 0.0001 <.0001 0.0002 0.0092 <.0001

_39_1IGO 0.40884 0.26426 0.13622 0.16466 0.20419 0.14006 0.20247 0.10593
_39_IGO <.0001 0.0001 0.0503 0.0177 0.0032 0.0441 0.0034 0.1287

_40_Expect 0.18021 0.47942 0.32069 0.15010 0.30292 0.12032 0.21976 0.27490
_40_Expect 0.0094 <.0001 <.0001 0.0309 <.0001 0.0842 0.0015 <.0001

_41_SE 0.13472 0.40644 0.76818 0.29275 0.14556 0.18856 0.10473 0.22211
_41_SE 0.0529 <.0001 <.0001 <.0001 0.0364 0.0065 0.1332 0.0013
The SAS System 13:51 Tuesday, June 14, 2005

The CORR Procedure

Pearson Correlation Coefficients, N = 201
Prob > |r| under HO: Rho=0

38 40
_35_SE _36_Meta _37_TP Effreg _39_1IGO Expect _41_SE _42 Meta
_27_1GO 0.17379 0.16853 0.24464 0.16218 0.40884 0.18021 0.13472  0.26247
_27_1GO 0.0123 0.0152 0.0004 0.0196 <.0001 0.0094 0.0529 0.0001

_28_Expect 0.41533 0.38986 0.26680 0.37934 0.26426 0.47942 0.40644 0.30392
_28_Expect <.0001 <.0001 0.0001 <.0001 0.0001 <.0001 <.0001 <.0001

_29_SE 0.70178 0.33598 0.34859 0.36826 0.13622 0.32069 0.76818 0.43025
_29_SE <.0001 <.0001 <.0001 <.0001 0.0503 <.0001 <.0001 <.0001
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_30_Meta
_30_Meta

_31_TP
_31_TP

_32_Effreg
_32_Effreg

_33_1G0
_33_1G0

_34_Expect
_34_Expect

35 _SE
35 _SE

_36_Meta
_36_Meta

_37_TP
_37_TP

_38_Effreg
38 _Effreg

39 IGO0
39 _1G0

_40_Expect
_40_Expect

_41_SE
_41_SE

_27_1G0
_27_1G0

_28_Expect
_28_Expect

29 SE
29 SE

_30_Meta

0.23913
0.0005

0.12847
0.0651

0.15622
0.0246

0.10861
0.1193

0.31874
<.0001

1.00000
0.41504
<.0001

0.39088
<.0001

0.43047
<.0001

0.21097
0.0023

0.49364
<.0001

0.74531
<.0001

_43_TP

0.14203
0.0412

0.13933
0.0453

0.21900
0.0015

0.30279

0.29817
<.0001

0.28471
<.0001

0.23863
0.0005

0.20247
0.0034

0.26312
0.0001

0.41504
<.0001

1.00000

0.47275

<.0001

0.47227
<.0001

0.40913
<.0001

0.33620
<.0001

0.34962
<.0001

0.34913 0.26337 0.16466 0.15010 0.29275
<.0001 0.0001 0.0177 0.0309 <.0001

0.42355 0.33377 0.20419 0.30292 0.14556
<.0001 <.0001 0.0032 <.0001 0.0364

0.40217 0.25825 0.14006 0.12032 0.18856
<.0001 0.0002 0.0441 0.0842 0.0065

0.07802 0.18070 0.29801 0.21976  0.10473
0.2638 0.0092 <.0001 0.0015 0.1332

0.12866 0.28595 0.10593 0.27490 0.22211
0.0647 <.0001 0.1287 <.0001 0.0013

0.39088 0.43047 0.21097 0.49364 0.74531
<.0001 <.0001 0.0023 <.0001 <.0001

0.47275 0.47227 0.40913 0.33620 0.34962
<.0001 <.0001 <.0001 <.0001 <.0001

1.00000 0.58795 0.32726  0.35421 0.36488
<.0001 <.0001 <.0001 <.0001

0.58795 1.00000 0.37523 0.38276 0.42723
<.0001 <.0001 <.0001 <.0001

0.32726  0.37523 1.00000 0.41959  0.23500
<.0001 <.0001 <.0001 0.0007

0.35421 0.38276  0.41959 1.00000 0.47295
<.0001 <.0001 <.0001 <.0001

0.36488 0.42723 0.23500 0.47295 1.00000
<.0001 <.0001 0.0007 <.0001
The SAS System 13:51 Tuesday, June

The CORR Procedure

Pearson Correlation Coefficients, N = 201

Effreg

0.17412
0.0121

0.31951
<.0001

0.28428
<.0001

0.35062

Prob > |r| under HO: Rho=0

_46_
_45 IGO0  Expect 47 SE _48 Meta  _49 TP

0.24935 -0.05104 0.15124 0.04160 0.08040
0.0003 0.4651 0.0296 0.5517 0.2495

0.11078 0.21769 0.46618 0.20311 0.24922
0.1120 0.0016 <.0001 0.0033 0.0003

-0.01682 0.08530 0.73426 -0.00298 0.34363
0.8099 0.2217 <.0001 0.9661 <.0001

-0.08242 -0.06822 0.34212 0.08127 0.28193
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0.28693
<.0001

0.14294
0.0399

0.39115
<.0001

0.09013
0.1965

0.12484
0.0731

0.35233
<.0001

0.31061
<.0001

0.35859
<.0001

0.21435
0.0019

0.09044
0.1950

0.16813
0.0155

0.38833

<.0001
14, 2005

_50_
Effreg

0.19810
0.0042

0.29981
<.0001

0.21301
0.0021

0.29011



_30_Meta <.0001 <.0001 0.2377 0.3287 <.0001 0.2444 <.0001 <.0001

_31_TP 0.23689 0.32847 0.00943 0.05757 0.15050 0.28445 0.22123 0.32412
_31_TP 0.0006 <.0001 0.8927 0.4100 0.0304 <.0001 0.0014 <.0001

_32_Effreg 0.55733 0.42034 -0.09181 -0.02769 0.13999 0.14205 0.34427 0.38659
_32_Effreg <.0001 <.0001 0.1883 0.6921 0.0442 0.0412 <.0001 <.0001

_33_IGO -0.11522 0.12862 0.24464 0.12790 0.05463 0.17295 -0.00259 0.07193
_33_IGO 0.0983 0.0648 0.0004 0.0663 0.4344 0.0127 0.9704 0.3030

_34_Expect 0.00546 0.15197 0.10889 0.32111 0.27620 0.20176 0.07571 0.18057
_34_Expect 0.9377 0.0288 0.1183 <.0001 <.0001 0.0036 0.2782 0.0092

_35_SE 0.20065 0.28575 0.04687 0.07282 0.71331 0.16174 0.31867 0.28671
_35_SE 0.0037 <.0001 0.5024 0.2971 <.0001 0.0199 <.0001 <.0001
_36_Meta 0.19266 0.35766 0.15604 -0.03967 0.38200 0.23133 0.32139 0.38875
_36_Meta 0.0054 <.0001 0.0248 0.5704 <.0001 0.0008 <.0001 <.0001
_37_TP 0.42399 0.42678 0.11800 -0.09394 0.34368 0.23275 0.32080 0.49900
_37_TP <.0001 <.0001 0.0904 0.1782 <.0001 0.0007 <.0001 <.0001

_38_Effreg 0.22044 0.37336 0.02978 -0.04887 0.41107 0.25103 0.38878 0.51173
_38_Effreg 0.0014 <.0001 0.6701 0.4844 <.0001 0.0003 <.0001 <.0001

_39_IGO 0.13624 0.19818 0.41980 -0.02371 0.11018 0.27120 0.06438 0.38519
_39_1IGO 0.0503 0.0042 <.0001 0.7345 0.1140 <.0001 0.3567 <.0001

_40_Expect 0.06098 0.28611 0.15911 0.27364 0.42715  0.22391 0.25545 0.33313
_40_Expect 0.3827 <.0001 0.0220 <.0001 <.0001 0.0012 0.0002 <.0001

_41_SE 0.22672 0.31746 0.02003 0.11438 0.73833 0.13265 0.29030 0.23062
41 _SE 0.0010  <.0001 0.7746  0.1008  <.0001 0.0567  <.0001 0.0008
The SAS System 13:51 Tuesday, June 14, 2005

The CORR Procedure

Pearson Correlation Coefficients, N = 201
Prob > |r| under HO: Rho=0

_28_ _32_ _34_

_27_1IGO Expect 29 SE _30_Meta _31_TP Effreg _33_IGO Expect

_42_Meta 0.26247 0.30392 0.43025 0.28693 0.14294 0.39115 0.09013 0.12484
_42 Meta 0.0001 <.0001 <.0001 <.0001 0.0399 <.0001 0.1965 0.0731
_43_TP 0.14203 0.13933 0.21900 0.30279 0.21097 0.55733 -0.11522 0.00546
_43_TP 0.0412 0.0453 0.0015 <.0001 0.0023 <.0001 0.0983 0.9377

_44 Effreg 0.17412 0.31951 0.28428 0.35062 0.32847 0.21900 0.12862 0.15197
_44 Effreg 0.0121 <.0001 <.0001 <.0001 <.0001 0.0015 0.0648 0.0288

_45_1IGO 0.30279 0.11078 -0.01682 -0.08242 0.00943 -0.09181 0.26509 0.10889
_45_1IGO <.0001 0.1120 0.8099 0.2377 0.8927 0.1883 0.0001 0.1183
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_46_Expect -0.05104 0.21769 0.08530 -0.06822 0.05757 -0.02769 0.12790 0.23133
_46_Expect 0.4651 0.0016 0.2217 0.3287 0.4100 0.6921 0.0663 0.0008

_47_SE 0.15124 0.46618 0.73426 0.34212 0.15050 0.13999 0.05463 0.27620
_47_SE 0.0296 <.0001 <.0001 <.0001 0.0304 0.0442 0.4344 <.0001
_48_Meta 0.04160 0.20311 -0.00298 0.08127 0.28445 0.14205 0.17295 0.20176
_48_Meta 0.5517 0.0033 0.9661 0.2444 <.0001 0.0412 0.0127 0.0036
_49_TP 0.08040 0.24922  0.34363 0.18057 0.22123 0.34427 -0.00259 0.07571
_49_TP 0.2495 0.0003 <.0001 0.0092 0.0014 <.0001 0.9704 0.2782

_50_Effreg 0.19810 0.29981 0.21301 0.29011 0.32412 0.19266 0.07193 0.18057
_50_Effreg 0.0042 <.0001 0.0021 <.0001 <.0001 0.0054 0.3030 0.0092

Pearson Correlation Coefficients, N = 201
Prob > |r| under HO: Rho=0

_38_ _40_
_35_SE _36_Meta _37_TP Effreg _39_1IGO Expect _41_SE _42 Meta
_42_Meta 0.35233 0.31061 0.35859 0.21435 0.09044 0.16813 0.38833 1.00000
_42 Meta <.0001 <.0001 <.0001 0.0019 0.1950 0.0155 <.0001
_43_TP 0.20065 0.19266 0.42399 0.22044 0.13624 0.06098 0.22672 0.49215
_43_TP 0.0037 0.0054 <.0001 0.0014 0.0503 0.3827 0.0010 <.0001

_44 Effreg 0.28575 0.35766 0.42678 0.37336 0.19818 0.28611 0.31746  0.46545
_44 Effreg <.0001 <.0001 <.0001 <.0001 0.0042 <.0001 <.0001 <.0001

_45_1IGO 0.04687 0.15604 0.11800 0.02978 0.41980 0.15911 0.02003 -0.09556
_45_1IGO 0.5024 0.0248 0.0904 0.6701 <.0001 0.0220 0.7746 0.1708
The SAS System 13:51 Tuesday, June 14, 2005

The CORR Procedure

Pearson Correlation Coefficients, N = 201
Prob > |r| under HO: Rho=0

_38_ _40_
35 _SE 36 _Meta _37_TP Effreg 39 IGO Expect _41_SE _42 Meta

_46_Expect 0.07282 -0.03967 -0.09394 -0.04887 -0.02371 0.24464 0.11438 0.01127
_46_Expect 0.2971 0.5704 0.1782 0.4844 0.7345 0.0004 0.1008 0.8719

_47_SE 0.71331 0.38200 0.34368 0.41107 0.11018 0.42715 0.73833 0.42729
_47_SE <.0001 <.0001 <.0001 <.0001 0.1140 <.0001 <.0001 <.0001
_48_Meta 0.16174 0.23133  0.23275 0.25103 0.27120 0.22391 0.13265 0.08644
_48_Meta 0.0199 0.0008 0.0007 0.0003 <.0001 0.0012 0.0567 0.2155
_49_TP 0.31867 0.32139 0.32080 0.38878 0.06438 0.25545 0.29030 0.30510
_49_TP <.0001 <.0001 <.0001 <.0001 0.3567 0.0002 <.0001 <.0001

_50_Effreg 0.28671 0.38875 0.49900 0.51173 0.38519 0.33313 0.23062 0.26596
_50_Effreg <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 0.0008 0.0001
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_42_Meta
_42 _Meta

_43_TP
_43_TP

_44 Effreg
_44 Effreg

_45_1G0
_45_1GO

_46_Expect
_46_Expect

_47_SE
_47_SE

_48_Meta
_48 Meta

_49 TP
_49 TP

_50_Effreg
_50_Effreg

_43_TP

0.49215
<.0001

1.00000
0.47188
<.0001

-0.07814
0.2631

-0.07828
0.2622

0.15093
0.0299

0.10192
0.1439

0.38046
<.0001

_43_TP

0.30834
<.0001

Pearson Correlation Coefficients, N = 201
Prob > |r| under HO: Rho=0

44

Ef;reg

0.46545
<.0001

0.47188
<.0001

1.00000
0.02615
0.7083

-0.15203
0.0288

0.37869
<.0001

0.18562
0.0074

0.50904
<.0001

_45_1G0

-0.09556
0.1708

-0.07814
0.2631

0.02615
0.7083

1.00000
-0.00350
0.9600

0.03046
0.6631

0.14149
0.0420

-0.04153
0.5525

The SAS System

_46_

Expect

0.01127
0.8719

-0.07828
0.2622

-0.15203
0.0288

-0.00350
0.9600

1.00000

0.17627

0.0111

0.11732
0.0923

-0.09602
0.1687

_47_SE

0.42729
<.0001

0.15093
0.0299

0.37869
<.0001

0.03046
0.6631

0.17627
0.0111

1.00000
0.12806
0.0659

0.34610
<.0001

The CORR Procedure

_48 Meta

0.08644
0.2155

0.10192
0.1439

0.18562
0.0074

0.14149
0.0420

0.11732
0.0923

0.12806
0.0659

1.00000

0.03643
0.6023

Pearson Correlation Coefficients, N = 201
Prob > |r| under HO: Rho=0

44

Ef;reg

0.38572
<.0001

_45_1G0

0.15232
0.0285

46

Expect

-0.04480
0.5215
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_47_SE

0.29919
<.0001

_48 Meta

0.19257
0.0054

_49 TP

0.30510
<.0001

0.38046
<.0001

0.50904
<.0001

-0.04153
0.5525

-0.09602
0.1687

0.34610
<.0001

0.03643
0.6023

1.00000

13:51 Tuesday, June

_49 TP

0.30971
<.0001

_50_
Effreg

0.26596
0.0001

0.30834
<.0001

0.38572
<.0001

0.15232
0.0285

-0.04480
0.5215

0.29919
<.0001

0.19257
0.0054

0.30971

<.0001
14, 2005

_50_
Effreg

1.00000
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The SAS System

32 Variables:

Variable N
_51_8K 201
52 CK 201
_53 QL 201
54 0A 201
55 IA 201
56 _CK 201
57 _0A 201
_58_IA 201
59 QL 201
_60_SK 201
_61_8SK 201
_62_IA 201
_63_SK 201
64 _CK 201
_65_IA 201
_66_QL 201
_67_IA 201
_68_SK 201
_69 CK 201
_70_0A 201
_71_QL 201
_72_CK 201
73 CK 201
_74_SK 201
_75 CK 201
_76_IA 201
_77_0OA 201
_78_0A 201
79 QL 201
~80_SK 201
81 _CK 201
_82_IA 201
_51_SK

15:54 Tuesday, June 14, 2005

51 SK 52 CK
59 QL _60_SK
_67_IA _68_SK
75 CK _76_IA

Mean

.27363
.06965
.58706
.98010
.24876
.73134
.06965
.99005
.80597
.29851
.88557
.32338
.03980
57711
.26866
.59204
.21393
. 14925
.81095
.47264
.52239
.41294
.29851
.32338
.27861
.38308
.85572
.52239
.76617
.27363
.89055
.44279

A =2 DD 2D OMNMMNDNODNON =2 WO WW=LMDNNOWMNDWWMNDNWWNWMNDDND DN

1

The CORR Procedure

53 QL
_61_SK
69 _CK
77 _OA

54 _0A
_62_IA
_70_0A
78 _0A

55 IA 56 CK 57 OA
63 SK 64 CK _65_IA
_71.QL 72 CK 73 CK
79 QL 80 SK 81 CK

Simple Statistics

Std Dev

.95904
.18115
.10618
.93252
.13922
.15649
.15114
.26487
.08957
.05378
.96532
.09540
.03364
.06079
.01856
.80792
.10860
.93681
.96129
.07726
.76860
.09710
.15778
.92190
.04019
.02348
.92416
.97506
.86605
.04869
.01880
.79244

O =4 4 OO0 0 4 4 0 4 40 4200 20 4 4 4 40 4 4 4 4 a4 a4a QO 2 240

859.
416.
520.
800.
452,
750.
617.
.00000

601

564.
663.
.00000

781

467.
.00000

611

518.
456.
320.
646.
633.
364.
698.
306.
485.
462.
467.
458.
479.
.00000
507.
355.
457.
380.
893.

775

Sum

00000
00000
00000
00000
00000
00000
00000

00000
00000

00000

00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000

00000
00000
00000
00000
00000

The SAS System

The CORR Procedure

Minimum

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Ol = = = 4 4 2 a4 4 o a4 o e e e e e e

_

Pearson Correlation Coefficients, N = 201
Prob > |r| under HO: Rho=0

52 CK 530

_51_SK 1.00000 -0.34830 -0.0202

L 54 0A

8 0.01708

_55_

-0.00098

154

IA

56 CK 57 _0A

-0.10565 0.01943

_58_IA
_66_QL
_74_SK
_82_1IA
Maximum Label
5.00000 _51_8K
5.00000 52 CK
5.00000 _53 QL
5.00000 54 0A
5.00000 55 IA
5.00000 56 _CK
5.00000 57 _0A
5.00000 _58_IA
5.00000 _59 QL
5.00000 _60_SK
5.00000 _61_8SK
5.00000 _62_IA
5.00000 _63_SK
5.00000 64 _CK
5.00000 _65_IA
5.00000 _66_QL
5.00000 _67_IA
5.00000 _68_SK
5.00000 _69 _CK
5.00000 _70_0OA
5.00000 _71_QL
5.00000 _72_CK
5.00000 73 CK
5.00000 _74_SK
5.00000 _75_CK
5.00000 _76_IA
5.00000 _77_0A
5.00000 _78_0A
5.00000 79 QL
5.00000 _80_SK
5.00000 81 _CK
5.00000 _82_1IA

_58_IA

0.01240

:54 Tuesday, June 14, 2005 2

59 QL

0.08379



_51_SK

52 CK -0.34830
52 CK  <.0001

53 QL -0.02028
53 QL 0.7717

54 0A  0.01708
54 0A  0.8070

_55_IA -0.00098
55 IA  0.9888

_56_CK -0.10565
56 _CK  0.1298

57 0A 0.01943
57 0A  0.7811

58 IA 0.01240
58 IA  0.8592

59 QL 0.08379
59 QL 0.2300

_60_SK  0.04234
_60_SK  0.5447

_61_SK  0.17563
_61.SK  0.0114

_62_IA  0.05545
62 IA  0.4274

_63_SK  0.10431
_63.SK  0.1347

64 CK  0.00504
64 CK  0.9425

_65_IA -0.05274
_65_IA  0.4504

_60_SK

51 SK  0.04234
51 _SK  0.5447

52 CK -0.03949

<.0001 0.7717 0.8070 0.9888 0.1298 0.7811 0.8592

1.00000 -0.07718 0.03737 -0.14227 0.09466 -0.02526 -0.16966
0.2690 0.5929 0.0409 0.1749 0.7178 0.0145

-0.07718 1.00000 -0.00078 0.30608 -0.13269 0.05347 0.32794
0.2690 0.9912 <.0001 0.0567 0.4441 <.0001

0.03737 -0.00078 1.00000 -0.16273 0.24438 0.17789 -0.01660
0.5929 0.9912 0.0191 0.0004 0.0103 0.8124

-0.14227 0.30608 -0.16273 1.00000 -0.16790 -0.07799 0.29678
0.0409 <.0001 0.0191 0.0156 0.2640 <.0001

0.09466 -0.13269 0.24438 -0.16790 1.00000 0.07737 -0.13951
0.1749 0.0567 0.0004 0.0156 0.2678 0.0450

-0.02526 0.05347 0.17789 -0.07799 0.07737 1.00000 -0.14077
0.7178 0.4441 0.0103 0.2640 0.2678 0.0431

-0.16966 0.32794 -0.01660 0.29678 -0.13951 -0.14077 1.00000
0.0145 <.0001 0.8124 <.0001 0.0450 0.0431

-0.09938 0.10482 0.05788 -0.00804 -0.04352 -0.02436 0.29253
0.1542 0.1328 0.4074 0.9084 0.5335 0.7275 <.0001

-0.03949 0.03065 0.00619 0.13604 0.00040 0.01312 0.16715
0.5721 0.6611 0.9295 0.0506 0.9955 0.8511 0.0161

-0.22712 -0.05732 0.09948 -0.04319 -0.08844 0.05060 0.08057
0.0010 0.4120 0.1538 0.5367 0.2051 0.4691 0.2485

-0.11172  0.18007 0.02616 0.24438 -0.18305 0.14335 0.22266
0.1090 0.0094 0.7083 0.0004 0.0083 0.0393 0.0013

-0.01135 0.08423 0.10489 0.08156 -0.02025 0.00959 0.11102
0.8710 0.2275 0.1326 0.2427 0.7722 0.8909 0.1113

0.14178 -0.00839 0.07849 -0.10018 0.08332 0.00281 -0.05269
0.0416 0.9045 0.2610 0.1509 0.2326 0.9680 0.4509

0.00558 0.33374 0.01019 0.39379 -0.05891 0.10114  0.29091
0.9364 <.0001 0.8842 <.0001 0.3992 0.1470 <.0001

The SAS System 15:54 Tuesday, June 14,

The CORR Procedure

Pearson Correlation Coefficients, N = 201
Prob > |r| under HO: Rho=0

618K 62 IA 63 SK 64 CK 65 IA  660QL _67_IA

0.17563 0.05545 0.10431 0.00504 -0.05274 -0.09252 0.12493
0.0114 0.4274 0.1347 0.9425 0.4504 0.1849 0.0729

-0.22712 -0.11172 -0.01135 0.14178 0.00558 0.04665 -0.11248

155

0.2300

-0.09938
0.1542

0.10482
0.1328

0.05788
0.4074

-0.00804
0.9084

-0.04352
0.5335

-0.02436
0.7275

0.29253
<.0001

1.00000
0.42658
<.0001

0.15891
0.0222

0.11924
0.0870

0.25944
0.0002

0.10103
0.1475

0.04821

0.4903
2005 3

_68_SK

0.02050
0.7694

-0.09104



52 CK  0.5721

53 QL 0.03065
53 QL 0.6611

54 OA  0.00619
54 OA  0.9295

55 IA  0.13604
55 IA  0.0506

_56_CK  0.00040
56 _CK  0.9955

57 0A 0.01312
57 0A  0.8511

58 IA 0.16715
58 IA  0.0161

59 QL 0.42658
59 QL <.0001

_60_SK  1.00000
_60_SK

_61_SK  0.15085
_61.SK  0.0300

_62_IA  0.25261
_62_IA  0.0002

63 SK  0.48104
_63_SK  <.0001

64 CK  0.31066
_64 CK  <.0001

65 _IA 0.17993
65 IA  0.0095

_69_CK

_51_SK -0.17391
51 SK  0.0122

52 CK  0.06240
52 CK  0.3717

53 QL 0.13142

0.0010

-0.05732
0.4120

0.09948
0.1538

-0.04319
0.5367

-0.08844
0.2051

0.05060
0.4691

0.08057
0.2485

0.15891
0.0222

0.15085
0.0300

1.00000
0.05456
0.4349

0.14155
0.0419

-0.07443
0.2865

-0.13757
0.0481

_70_0A

0.04947
0.4790

0.14585
0.0360

-0.17296

0.1090

0.18007
0.0094

0.02616
0.7083

0.37448
<.0001

-0.18305
0.0083

0.14335
0.0393

0.22266
0.0013

0.11924
0.0870

0.25261
0.0002

0.05456
0.4349

1.00000

0.31304

<.0001

0.03438
0.6229

0.26429
0.0001

Pearson Correlation Coefficients, N = 201

0.8710

0.08423
0.2275

0.10489
0.1326

0.08156
0.2427

-0.02025
0.7722

0.00959
0.8909

0.11102
0.1113

0.25944
0.0002

0.48104
<.0001

0.14155
0.0419

0.31304
<.0001

1.00000

0.33922

<.0001

0.10730
0.1238

0.0416

-0.00839
0.9045

0.07849
0.2610

-0.10018
0.1509

0.08332
0.2326

0.00281
0.9680

-0.05269
0.4509

0.10103
0.1475

0.31066
<.0001

-0.07443
0.2865

0.03438
0.6229

0.33922
<.0001

1.00000

-0.04311
0.5374

The SAS System

The CORR Procedure

0.9364

0.33374
<.0001

0.01019
0.8842

0.39379
<.0001

-0.05891
0.3992

0.10114
0.1470

0.29091
<.0001

0.04821
0.4903

0.17993
0.0095

-0.13757
0.0481

0.26429
0.0001

0.10730
0.1238

-0.04311
0.5374

1.00000

0.5045

0.23919
0.0005

-0.09476
0.1744

0.35440
<.0001

-0.23312
0.0007

-0.01396
0.8418

0.15087
0.0300

0.11795
0.0905

0.12933
0.0633

-0.04259
0.5423

0.33390
<.0001

0.13764
0.0480

-0.08847
0.2049

0.53088
<.0001

0.1066

0.18254
0.0085

-0.05175
0.4590

0.41613
<.0001

-0.10243
0.1419

-0.07364
0.2916

0.34381
<.0001

0.04696
0.5016

0.14039
0.0436

0.05591
0.4236

0.35867
<.0001

0.15481
0.0259

0.03034
0.6643

0.34497
<.0001

0.1920

-0.05709
0.4139

0.09945
0.1540

0.09275
0.1838

0.01195
0.8643

0.11339
0.1038

-0.01404
0.8408

0.28563
<.0001

0.31304
<.0001

0.21528
0.0018

0.04271
0.5412

0.30019
<.0001

0.02539
0.7165

-0.00348
0.9603

15:54 Tuesday, June 14, 2005 4

Prob > |r| under HO: Rho=0

_71_0L

-0.07181
0.3038

0.01325
0.8497

0.16912

_72_CK

-0.06766
0.3327

0.07441
0.2866

0.08518

_73_CK

-0.06844
0.3272

0.17077
0.0139

0.08250

156

_74_SK

-0.14875
0.0324

0.15752
0.0234

0.03683

_75_CK

-0.10119
0.1468

0.14990
0.0311

0.20838

_76_IA

-0.12448
0.0739

0.02974
0.6705

0.21507

_77_OA

0.06486
0.3531

0.03001
0.6677

0.01097



53 QL

_54_0A
_54_0A

_55_IA
_55_IA

_56_CK
_56_CK

_57_0A
57 0A

_58_IA
_58_IA

59 QL
59 QL

_60_SK
_60_SK

_61_SK
_61_SK

_62_IA
_62_IA

_63_SK
_63_SK

64 _CK
_64_CK

_65_IA
_65_IA

0.0591 0.0127

0.04470 0.16237
0.5225 0.0194

0.14589 -0.13147
0.0360 0.0590

0.03488 0.16590
0.6178 0.0169

0.18203 0.07701
0.0087 0.2700

0.06454 -0.03909
0.3556 0.5761

0.18465 -0.01260
0.0077 0.8570

0.22006 0.01968
0.0014 0.7784

0.12896  0.00701
0.0640 0.9201

0.12732 -0.06890
0.0675 0.3239

0.13679 0.06615
0.0494 0.3436

-0.03334 0.13045
0.6334 0.0610

0.21564 -0.08549
0.0018 0.2206

0.0148 0.2223

-0.01164  0.00219
0.8678 0.9751

0.16359 -0.02268
0.0185 0.7457

-0.03376 -0.09588
0.6291 0.1694

0.08674  0.05408
0.2140 0.4390

0.02982 -0.05231
0.6698 0.4541

0.10118  0.04709
0.1469 0.5005

0.14727 0.09682
0.0342 0.1652

-0.00502 0.11591
0.9428 0.0963

0.24078 0.13073
0.0005 0.0604

0.14828 0.03220
0.0330 0.6450

0.06355 -0.08350
0.3630 0.2316

0.21333 0.03396
0.0020 0.6272

0.2373

0.11152
0.1096

0.03010
0.6668

0.06912
0.3224

0.20419
0.0032

-0.04571
0.5131

0.04834
0.4891

0.21532
0.0018

0.00792
0.9098

0.09923
0.1549

0.13016
0.0616

0.07234
0.3003

0.23286
0.0007

The SAS System

The CORR Procedure

0.5983 0.0026

-0.03584 0.16707
0.6082 0.0161

0.00900 0.05276
0.8976 0.4502

0.02164 0.02183
0.7570 0.7549

-0.13244  0.20303
0.0571 0.0033

-0.05278 0.09925
0.4501 0.1548

-0.06566 0.19717
0.3473 0.0044

0.05247 0.14067
0.4527 0.0432

-0.14430 0.00690
0.0380 0.9214

0.05903 0.14813
0.3981 0.0332

0.10099 0.12700
0.1477 0.0682

0.13614  0.02208
0.0505 0.7522

-0.07034 0.28909
0.3138 <.0001

0.0019

-0.04521
0.5177

0.41468
<.0001

-0.00392
0.9553

-0.01552
0.8244

0.32339
<.0001

0.08253
0.2371

0.11916
0.0872

-0.00043
0.9951

0.22765
0.0010

0.04284
0.5400

-0.06058
0.3858

0.34243
<.0001

0.8754

0.28909
<.0001

-0.03050
0.6627

0.05649
0.4188

-0.04066
0.5608

0.05092
0.4662

0.17077
0.0139

0.10010
0.1513

0.09091
0.1927

-0.09665
0.1660

0.19969
0.0039

0.09772
0.1613

0.05219
0.4551
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Pearson Correlation Coefficients, N = 201
Prob > |r| under HO: Rho=0

_78_0A

_51_SK -0.00098
_51._SK  0.9888

52 CK 0.18753
52 CK  0.0068

53 QL -0.00004
53 QL 0.9995

54 0OA  0.32339

79 QL

-0.12410
0.0748

0.07500
0.2828

0.22889
0.0009

0.01872

_80_SK

-0.11953
0.0863

0.10251
0.1416

-0.00663
0.9245

0.16213

157

_81_CK

-0.14304
0.0398

0.06433
0.3571

0.06386
0.3607

0.07034

_82_IA

0.15351
0.0272

-0.09106
0.1919

-0.08907
0.2018

0.02203



_66_QL
_66_0L

_67_IA
_67_IA

_68_SK
_68_SK

69 _CK
69 _CK

_70_0A

_54_0A

_55_IA
_55_IA

_56_CK
_56_CK

_57_0A
57 OA

_58_IA
_58_IA

59 QL
59 QL

_60_SK
_60_SK

_61_SK
_61_SK

_62_IA
_62_IA

_63_SK
_63_SK

64 _CK
64 _CK

_65_IA
_65_IA

_51_8SK

-0.09252
0.1849

0.12493
0.0729

0.02050
0.7694

-0.17391
0.0122

0.04947

<.0001 0.7889 0.0196 0.3139 0.7528
-0.05079 0.17022 -0.04269 -0.07862 0.03815
0.4673 0.0142 0.5414 0.2601 0.5852
0.08706 -0.04389 0.04632 0.23530 0.06194
0.2123 0.5300 0.5075 0.0006 0.3753
0.12557 0.08570 -0.07683 -0.01050 0.00182
0.0714 0.2195 0.2712 0.8806 0.9793
0.08970 0.08326 -0.13425 -0.07640 0.11270
0.1987 0.2330 0.0538 0.2739 0.1059
0.05951 0.14555 -0.16135 -0.01219 0.04291
0.3943 0.0364 0.0202 0.8616 0.5393
0.14024 0.24829 -0.09358 -0.06530 0.09389
0.0439 0.0003 0.1799 0.3499 0.1784
-0.02134 -0.07441 -0.11322 -0.17183 0.13559
0.7602 0.2866 0.1043 0.0133 0.0514
0.11544 0.27357 0.07923 0.07198 -0.04938
0.0976 <.0001 0.2565 0.3027 0.4798
0.23356 0.27399 -0.08642 0.02804 0.03295
0.0007 <.0001 0.2157 0.6884 0.6375
0.08629 0.10271 0.04200 0.07523 0.00320
0.2164 0.1408 0.5479 0.2813 0.9635
0.26097 0.27000 -0.15939 -0.09822 0.01156
0.0001 <.0001 0.0218 0.1591 0.8686
The SAS System 15:54 Tuesday, June 14, 2005 6
The CORR Procedure
Pearson Correlation Coefficients, N = 201
Prob > |r| under HO: Rho=0
52 CK 53 AL _54 0A 55 IA _56_CK 57 _0A _58_IA 59 QL
0.04665 0.23919 -0.09476 0.35440 -0.23312 -0.01396 0.15087 0.11795
0.5045 0.0005 0.1744 <.0001 0.0007 0.8418 0.0300 0.0905
-0.11248 0.18254 -0.05175 0.41613 -0.10243 -0.07364 0.34381 0.04696
0.1066 0.0085 0.4590 <.0001 0.1419 0.2916 <.0001 0.5016
-0.09104 -0.05709 0.09945 0.09275 0.01195 0.11339 -0.01404 0.28563
0.1920 0.4139 0.1540 0.1838 0.8643 0.1038 0.8408 <.0001
0.06240 0.13142 0.04470 0.14589 0.03488 0.18203 0.06454 0.18465
0.3717 0.0591 0.5225 0.0360 0.6178 0.0087 0.3556 0.0077
0.14585 -0.17296 0.16237 -0.13147 0.16590 0.07701 -0.03909 -0.01260
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_70_0A 0.4790 0.0360 0.0127 0.0194 0.0590 0.0169 0.2700 0.5761 0.8570

_71_QL -0.07181 0.01325 0.16912 -0.01164 0.16359 -0.03376 0.08674 0.02982 0.10118
_71_QL 0.3038 0.8497 0.0148 0.8678 0.0185 0.6291 0.2140 0.6698 0.1469

_72_CK -0.06766 0.07441 0.08518 0.00219 -0.02268 -0.09588 0.05408 -0.05231 0.04709
_72_CK 0.3327 0.2866 0.2223 0.9751 0.7457 0.1694 0.4390 0.4541 0.5005

_73_CK -0.06844 0.27282 0.08250 0.11152 0.03010 0.06912 0.20419 -0.04571 0.04834
_73_CK 0.3272 <.0001 0.2373 0.1096 0.6668 0.3224 0.0032 0.5131 0.4891

_74_SK -0.14875 0.15752 0.03683 -0.03584 0.00900 0.02164 -0.13244 -0.05278 -0.06566
_74_SK 0.0324 0.0234 0.5983 0.6082 0.8976 0.7570 0.0571 0.4501 0.3473

_75_CK -0.10119 0.14990 0.20838 0.16707 0.05276 0.02183 0.20303 0.09925 0.19717
_75_CK 0.1468 0.0311 0.0026 0.0161 0.4502 0.7549 0.0033 0.1548 0.0044

_76_IA -0.12448 0.02974 0.21507 -0.04521 0.41468 -0.00392 -0.01552 0.32339 0.08253
_76_IA 0.0739 0.6705 0.0019 0.5177 <.0001 0.9553 0.8244 <.0001 0.2371

_77_0OA 0.06486 0.03001 0.01097 0.22910 -0.03050 0.05649 -0.04066 0.05092 0.17077
_77_0A 0.3531 0.6677 0.8754 0.0009 0.6627 0.4188 0.5608 0.4662 0.0139

_78_0OA -0.00098 0.18753 -0.00004 0.24448 -0.05079 0.08706 0.12557 0.08970 0.05951
_78_0A 0.9888 0.0068 0.9995 0.0004 0.4673 0.2123 0.0714 0.1987 0.3943

_79.QL -0.12410 0.07500 0.22889 0.01872 0.17022 -0.04389 0.08570 0.08326  0.14555
_79_QL 0.0748 0.2828 0.0009 0.7889 0.0142 0.5300 0.2195 0.2330 0.0364

80 _SK -0.11953 0.10251 -0.00663 0.16213 -0.04269 0.04632 -0.07683 -0.13425 -0.16135
80 SK  0.0863  0.1416  0.9245  0.0196  0.5414  0.5075  0.2712  0.0538  0.0202
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The CORR Procedure

Pearson Correlation Coefficients, N = 201
Prob > |r| under HO: Rho=0

60 SK 61 SK 62 IA 63 SK 64 CK 65 IA  660QL 67 IA 68 SK

_66_QL 0.12933 -0.04259 0.33390 0.13764 -0.08847 0.53088 1.00000 0.24434  0.09055
_66_QL 0.0633 0.5423 <.0001 0.0480 0.2049 <.0001 0.0004 0.1944

_67_IA 0.14039 0.05591 0.35867 0.15481 0.03034 0.34497 0.24434 1.00000 0.13051
_67_IA 0.0436 0.4236 <.0001 0.0259 0.6643 <.0001 0.0004 0.0609

_68_SK 0.31304 0.21528 0.04271 0.30019 0.02539 -0.00348 0.09055 0.13051 1.00000
_68_SK <.0001 0.0018 0.5412 <.0001 0.7165 0.9603 0.1944 0.0609

_69 CK 0.22006 0.12896 0.12732 0.13679 -0.03334 0.21564 0.30584 -0.03937 0.13070
_69 _CK 0.0014 0.0640 0.0675 0.0494 0.6334 0.0018 <.0001 0.5733 0.0605

_70_0A 0.01968 0.00701 -0.06890 0.06615 0.13045 -0.08549 -0.10938 -0.02188 0.08697
_70_0A 0.7784 0.9201 0.3239 0.3436 0.0610 0.2206 0.1167 0.7543 0.2128

_71_QL  0.14727 -0.00502 0.24078 0.14828 0.06355 0.21333 0.41965 0.04384 0.06830
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_71_QL 0.0342 0.9428 0.0005 0.0330 0.3630 0.0020 <.0001 0.5305 0.3281

_72_CK 0.09682 0.11591 0.13073 0.03220 -0.08350 0.03396 0.09879 0.01069 0.05149
_72_CK 0.1652 0.0963 0.0604 0.6450 0.2316 0.6272 0.1567 0.8785 0.4612

_73_CK 0.21532 0.00792 0.09923 0.13016 0.07234 0.23286 0.21247 -0.03826 0.08287
_73_CK 0.0018 0.9098 0.1549 0.0616 0.3003 0.0007 0.0021 0.5841 0.2352

_74_SK 0.05247 -0.14430 0.05903 0.10099 0.13614 -0.07034 0.05398 -0.08579 -0.08188
_74_SK 0.4527 0.0380 0.3981 0.1477 0.0505 0.3138 0.4398 0.2191 0.2408

_75_CK 0.14067 0.00690 0.14813 0.12700 0.02208 0.28909 0.22298 0.03518 0.05894
_75_CK 0.0432 0.9214 0.0332 0.0682 0.7522 <.0001 0.0012 0.6148 0.3989

_76_IA 0.11916 -0.00043 0.22765 0.04284 -0.06058 0.34243 0.25513 0.27932  0.04095
_76_IA 0.0872 0.9951 0.0010 0.5400 0.3858 <.0001 0.0002 <.0001 0.5580

_77_0A 0.10010 0.09091 -0.09665 0.19969 0.09772 0.05219 -0.08950 0.10066 0.21786
_77_0A 0.1513 0.1927 0.1660 0.0039 0.1613 0.4551 0.1997 0.1490 0.0016

_78 OA 0.14024 -0.02134 0.11544 0.23356 0.08629 0.26097 0.27866 0.12628 0.08344
_78_0A 0.0439 0.7602 0.0976 0.0007 0.2164 0.0001 <.0001 0.0698 0.2320

_79_ QL 0.24829 -0.07441 0.27357 0.27399 0.10271 0.27000 0.39545 0.06615 0.10552
_79_QL 0.0003 0.2866 <.0001 <.0001 0.1408 <.0001 <.0001 0.3436 0.1302

_80_SK -0.09358 -0.11322 0.07923 -0.08642 0.04200 -0.15939 0.01623 -0.18967 -0.11935
_80_SK 0.1799 0.1043 0.2565 0.2157 0.5479 0.0218 0.8164 0.0062 0.0867
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The CORR Procedure

Pearson Correlation Coefficients, N = 201
Prob > |r| under HO: Rho=0

69 CK 70 0A 71 QL 72 CK 73 CK 74 SK _75CK 76 IA 77 OA

_66_QL 0.30584 -0.10938 0.41965 0.09879 0.21247 0.05398 0.22298 0.25513 -0.08950
_66_QL <.0001 0.1167 <.0001 0.1567 0.0021 0.4398 0.0012 0.0002 0.1997

_67_IA -0.03937 -0.02188 0.04384 0.01069 -0.03826 -0.08579 0.03518 0.27932 0.10066
_67_IA 0.5733 0.7543 0.5305 0.8785 0.5841 0.2191 0.6148 <.0001 0.1490

_68_SK 0.13070 0.08697 0.06830 0.05149 0.08287 -0.08188 0.05894 0.04095 0.21786
_68_SK 0.0605 0.2128 0.3281 0.4612 0.2352 0.2408 0.3989 0.5580 0.0016

_69_CK 1.00000 -0.00926 0.22457 0.05390 0.17904 -0.00069 0.30817 0.14448 0.05830
_69 CK 0.8947 0.0011 0.4405 0.0098 0.9921 <.0001 0.0378 0.4040

_70_0OA -0.00926 1.00000 -0.06605 -0.12340 0.03548 0.06235 0.10106 -0.06678 0.12927
_70_0A 0.8947 0.3444 0.0765 0.6118 0.3721 0.1474 0.3391 0.0634

_71_QL  0.22457 -0.06605 1.00000 0.11518 0.17449 0.16054 0.17904 0.17673 0.01911
_71_QL 0.0011 0.3444 0.0984 0.0119 0.0208 0.0098 0.0109 0.7846

_72_CK 0.05390 -0.12340 0.11518 1.00000 0.22647 -0.18612 0.17277 0.03406 0.02313
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_72_CK 0.4405 0.0765 0.0984 0.0010 0.0073 0.0128 0.6261 0.7408

_73_CK 0.17904 0.03548 0.17449 0.22647 1.00000 -0.06321 0.20614 0.23083 0.08288
_73_CK 0.0098 0.6118 0.0119 0.0010 0.3656 0.0029 0.0008 0.2351

_74_SK -0.00069 0.06235 0.16054 -0.18612 -0.06321 1.00000 -0.06533 -0.06654 -0.07367
_74_SK 0.9921 0.3721 0.0208 0.0073 0.3656 0.3497 0.3408 0.2915

_75_CK 0.30817 0.10106 0.17904 0.17277 0.20614 -0.06533 1.00000 0.20614 0.18010
_75_CK <.0001 0.1474 0.0098 0.0128 0.0029 0.3497 0.0029 0.0094

_76_IA 0.14448 -0.06678 0.17673 0.03406 0.23083 -0.06654 0.20614 1.00000 -0.00643
_76_IA 0.0378 0.3391 0.0109 0.6261 0.0008 0.3408 0.0029 0.9268

_77_0OA 0.05830 0.12927 0.01911 0.02313 0.08288 -0.07367 0.18010 -0.00643 1.00000
_77_0A 0.4040 0.0634 0.7846 0.7408 0.2351 0.2915 0.0094 0.9268

_78 OA 0.28976 0.23083 0.15981 0.08871 0.23083 0.02000 0.22467 0.04900 0.35482
_78_0A <.0001 0.0008 0.0214 0.2037 0.0008 0.7749 0.0010 0.4832 <.0001

_79.QL 0.35851 -0.04932 0.47041 0.11470 0.20614 0.18343 0.28058 0.13542 0.04122
_79_QL <.0001 0.4804 <.0001 0.0998 0.0029 0.0082 <.0001 0.0517 0.5554

_80_SK -0.03920 0.11061 -0.09868 -0.03918 0.04261 0.07588 -0.00107 -0.05164 -0.08706
_80_SK 0.5750 0.1126 0.1572 0.5752 0.5421 0.2772 0.9878 0.4599 0.2122
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The CORR Procedure

Pearson Correlation Coefficients, N = 201
Prob > |r| under HO: Rho=0

_78_0A 79 QL _80_SK _81_CK 82 IA
_66_QL  0.27866 0.39545 0.01623 -0.00775 -0.13650
_66_QL  <.0001 <.0001 0.8164 0.9117 0.0498
_67_IA  0.12628 0.06615 -0.18967 -0.15462 0.22566
_67_IA  0.0698 0.3436 0.0062 0.0261 0.0011
_68_SK  0.08344 0.10552 -0.11935 -0.15712 0.09735
_68_SK  0.2320 0.1302 0.0867 0.0238 0.1629
_69_CK  0.28976 0.35851 -0.03920 0.08171 -0.06422
_69_CK  <.0001 <.0001 0.5750 0.2418 0.3579
_70_ OA  0.23083 -0.04932 0.11061 0.11233 0.05149
_70_0A  0.0008 0.4804 0.1126 0.1071 0.4612
_71.QL  0.15981 0.47041 -0.09868 0.01286 -0.06496
_71.QL  0.0214 <.0001 0.1572 0.8540 0.3524
_72.CK  0.08871 0.11470 -0.03918 -0.03422 -0.04418
_72.CK  0.2037 0.0998 0.5752 0.6245 0.5273
_73.CK  0.23083 0.20614 0.04261 0.13873 -0.00569
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_73_CK

_74_SK
_74_SK

_75_CK
_75_CK

_76_IA
_76_IA

_77_OA
_77_O0A

_78_0A
_78 OA

79 QL
79 QL

_80_SK
_80_SK

_51_SK

_81_CK -0.14304
_81.CK  0.0398

82 IA  0.15351
82 IA  0.0272

_60_SK

81 CK -0.06530
81 CK  0.3499

82 IA  0.09389
82 IA  0.1784

69 _CK

81 CK 0.08171
81 CK  0.2418

0.0008 0.0029
0.02000 0.18343
0.7749 0.0082
0.22647 0.28058
0.0010 <.0001
0.04900 0.13542
0.4832 0.0517
0.35482 0.04122
<.0001 0.5554
1.00000 0.24660
0.0003
0.24660 1.00000
0.0003
-0.04245 0.00057
0.5436 0.9935

52 CK

0.06433
0.3571

-0.09106
0.1919

_61_SK

-0.17183
0.0133

0.13559
0.0514

_70_0A

0.11233
0.1071

0.5421

0.07588
0.2772

-0.00107
0.9878

-0.05164
0.4599

-0.08706
0.2122

-0.04245
0.5436

0.00057
0.9935

1.00000
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The CORR Procedure

0.0462

0.17687
0.0108

0.17060
0.0140

-0.00726
0.9173

-0.10036
0.1502

0.08148
0.2432

0.11356
0.1033

0.29449
<.0001
15:54 Tuesday, June 14, 2005 10

Pearson Correlation Coefficients, N = 201
Prob > |r| under HO: Rho=0

53 QL 54 OA

0.06386 0.07034
0.3607 0.3139

-0.08907 0.02203
0.2018 0.7528

55 _IA

-0.07862
0.2601

0.03815
0.5852

_56_CK

0.23530
0.0006

0.06194
0.3753

Pearson Correlation Coefficients, N = 201
Prob > |r| under HO: Rho=0

62 IA 63 _SK

0.07198 0.02804
0.3027 0.6884

-0.04938 0.03295
0.4798 0.6375

_64_CK

0.07523
0.2813

0.00320
0.9635

_65_IA

-0.09822
0.1591

0.01156
0.8686

Pearson Correlation Coefficients, N = 201
Prob > |r| under HO: Rho=0

_71.QL 72 CK

0.01286 -0.03422
0.8540 0.6245

_73_CK

0.13873
0.0462
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_74_SK

0.17687
0.0108

_57_0A

-0.01050
0.8806

0.00182
0.9793

_66_QL

-0.00775
0.9117

-0.13650
0.0498

_75_CK

0.17060
0.0140

0.9351

-0.14616
0.0356

-0.06260
0.3702

0.13018
0.0615

0.17547
0.0114

-0.05606
0.4223

-0.10360
0.1374

-0.20041
0.0038

58 _IA

-0.07640
0.2739

0.11270
0.1059

_67_IA

-0.15462
0.0261

0.22566
0.0011

_76_IA

-0.00726
0.9173

59 QL

-0.01219
0.8616

0.04291
0.5393

_68_SK

-0.15712
0.0238

0.09735
0.1629

_77_0A

-0.10036
0.1502



_82_IA -0.06422 0.05149 -0.06496 -0.04418 -0.00569 -0.14616 -0.06260
_82_1IA 0.3579 0.4612 0.3524 0.5273 0.9351 0.0356 0.3702

Pearson Correlation Coefficients, N = 201
Prob > |r| under HO: Rho=0

_78_0A 79 QL _80_SK 81 _CK
81 .CK 0.08148 0.11356 0.29449 1.00000
81 CK  0.2432 0.1033 <.0001
82 IA -0.05606 -0.10360 -0.20041 -0.29621
82 IA  0.4223 0.1374 0.0038 <.0001

163

0.13018
0.0615

_82_IA

-0.29621
<.0001

1.00000

0.17547
0.0114
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The SAS System

Initial Factor Method:

10:53 Friday, July 29, 2005

Means and Standard Deviations from 201 Observations

_27_1GO _28_Expect
0.22304306 0.35621183
_41_SE _43_TP
0.68873009 0.36211387

Preliminary Eigenvalues:

0N O OND =

_ a a a a
A ON =2 OO

1

The FACTOR Procedure

Variable Mean
_27_1GO 4.3043478
_28_Expect 5.8502415
_29 SE 5.7391304
_34_Expect 5.5797101
_37_TP 5.0676329
_38_Effreg 5.5314010
_39_IGO 4.9806763
_41_SE 6.1014493
_43 TP 4.,2028986
_44 Effreg 5.3671498
_45 _1GO 3.8840580
_47_SE 5.7729469
_49 TP 5.4589372
_50_Effreg 5.0772947

GG QT G G UG AT Gl G G G G QY

The SAS System

The FACTOR Procedure

Std Dev

.2460152
.2313807
.2265530
.3589595
.3017038
.1896518
.3933314
.0586435
. 7341211
.3619244
.4734172
.1412999
.5062990
.3595460

10:53 Friday, July 29, 2005

Prior Communality Estimates: SMC

29 SE _34_Expect
0.67358903 0.20047758
_44_Effreg _45_1IGO
0.43943260 0.24719225

Eigenvalue

O OO OO0 = »

.29045121
.20762189
.89583887
.39807616
.25760794
.04040565
.00895033
.00540041
.06221905
.07339250
.17278063
.17472114
.20436421
. 27474957

Difference

.08282932
.31178302
.49776271
.14046822
.21720229
.03145532
.01435074
.05681863
.01117346
.09938812
.00194051
.02964306
.07038537

O OO0 000000000 W
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_37_TP

0.49848124

47 SE

0.67737566

Proportion

O O O O oo

.6998
.1970
. 1461
.0649
.0420
.0066
.0015
-0.
-0.
-0.
-0.
-0.
-0.
-0.

0009
0101
0120
0282
0285
0333
0448

Iterated Principal Factor Analysis

38 _Effreg

0.54109327

_49 TP

0.37222227

Total = 6.13132454 Average = 0.43795175

Cumulative

4 4 4 a4 a4 a4 a4 a4 a4 a4 a4 a00

.6998
.8967
.0428
.1078
.1498
.1564
.1578
.1569
.1468
.1348
.1066
.0781
.0448
.0000

_39_1IGO
0.44644685
_50_Effreg

0.40491492

2



3 factors will be retained by the NFACTOR criterion.
The SAS System 10:53 Friday, July 29, 2005 3

The FACTOR Procedure
Initial Factor Method: Iterated Principal Factor Analysis

Scree Plot of Eigenvalues
5 |1

W DOECH®< S OQ KM
n
,
f

Number
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Iteration

10

11

12

13

Eigenvalues of the Reduced Correlation Matrix:

The SAS System

The FACTOR Procedure

Initial Factor Method:

Change

0.

0804

.0443

.0269

.0175

.0119

.0083

.0059

.0042

.0031

.0022

.0016

.0012

.0009

OO0 00O 0000000000000 O0OO0OO0OO0OO0OOO0O OO

.22073
.38868
.21739
.39470
.21511
.39566
.21378
.39550
.21298
.39516
.21248
.39487
.21214
.39464
.21191
.39448
.21174
.39436
.21162
.39428
.21153
.39421
.21146
.39417
.21141
.39413

O 0O 0O 0000000000000 O0OO0ODO0DO0OO0OO0OOOOOoO

.35690
.47733
.35203
.48945
.34925
. 49381
.34793
.49560
.34730
. 49643
.34696
.49687
.34675
.49713
.34662
.49729
.34654
.49740
.34647
.49747
.34643
.49753
.34639
.49756
.34637
.49759

O 0O 0O 0000000000000 O0OO0OO0ODO0OO0OO0OOO0OOoOOoO

10:53 Friday, July 29, 2005

Iterated Principal Factor Analysis

.70488
.28757
.71564
.29906
.71894
.30050
.71970
.29879
. 71967
.29644
.71944
.29430
.71920
.29257
.71900
.29125
.71885
.29027
.71875
.28955
. 71867
.28902
.71861
.28864
.71857
.28835

O 0O OO0 0000000000000 O0OO0DO0OO0OO0ODOOOOoO

Convergence criterion satisfied.

0N O OND =

—_
N - O ©

Eigenvalue

O OO OO0 O0oO =~ »

.32258873
.28435826
.95151298
.38294840
.26564752
.07493101
.05186226
.01680896
.01877202

-.04127444
-.12503647
-.13602390

D

O OO0 00000000 W

ifference

.03823047
.33284528
.56856458
.11730089
.19071651
.02306875
.03505331
.03558098
.02250242
.08376203
.01098743
.06523770

The SAS System
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.50013
.43971
.48638
. 44657
.48192
.44703
.48040
.44629
.47982
.44554
.47956
.44496
.47941
.44454
.47932
.44425
.47926
.44403
.47921
.44388
.47918
. 44377
.47916
.44369
.47914
.44363

O 0O 0O 0000000000000 O0OO0ODO0DO0OO0OO0OOOOOoO

.52690

.57123

.59811

.61556

.62741

.63569

.64158

.64582

.64888

.65112

.65275

.65394

.65482

.71120

.71735

.71824

71778

71717

.71667

.71634

.71612

.71598

.71589

.71584

.71580

.71578

6.55807306 Average = 0.46843379

Communalities
.13407 0.51632
.72606 0.40344
.12311 0.51715
.74591 0.41075
.12079 0.51580
.75461 0.41229
.11999 0.51473
.75876 0.41255
.11961 0.51408
.76092 0.41258
.11938 0.51370
.76212  0.41261
.11924 0.51346
.76283 0.41264
.11914 0.51330
.76327 0.41267
.11907 0.51319
.76354 0.41270
.11902 0.51312
.76372 0.41272
.11899 0.51306
.76384 0.41274
.11896 0.51303
.76391 0.41275
.11894 0.51300
.76397 0.41276

Total =

Proportion

0.6591

0.1958

0.1451

0.0584

0.0405

0.0114

0.0079

0.0026
-0.0029
-0.0063

-0.0191
-0.0207

Cumula

4 4 4 a4 a4 4a A aa00

1

tive

.6591
.8550
.0001
.0585
.0990
.1104
.1183
.1209
.1180
L1117
.0926
.0719

10:53 Friday, July 29, 2005
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The FACTOR Procedure
Initial Factor Method: Iterated Principal Factor Analysis

Eigenvalues of the Reduced Correlation Matrix: Total = 6.55807306 Average = 0.46843379

Eigenvalue Difference Proportion Cumulative
13 -.20126160 0.06895504 -0.0307 1.0412
14 -.27021664 -0.0412 1.0000

Factor Pattern

Factor1 Factor2 Factor3
_27_1GO _27_1IGO 31 29 18
_ 28 _Expect _28_Expect 56 * -3 17
29 SE _29 SE 71 * -44 * 17
_34_Expect _34_Expect 31 -4 16
_37_TP _37_TP 65 * 24 -17
_38_Effreg _38_Effreg 67 * 15 -5
_39_IGO _39_IGO 44 * 58 * 36
_41_SE _41_SE 73 * -37 21
_43_TP _43_TP 43 * 12 _44 *
_44 _Effreg _44_Effreg 60 * 10 -35
_45_1GO _45_1IGO 13 37 36
_47_SE _47_SE 74 * -42 * 18
_49 TP _49 TP 52 * -4 -37
_50_Effreg _50_Effreg 57 * 33 -11

Printed values are multiplied by 100 and rounded to the nearest
integer. Values greater than 0.4 are flagged by an '*'.
Variance Explained by Each Factor
Factor1 Factor2 Factor3

4.3225887 1.2843583 0.9515130

Final Communality Estimates: Total = 6.558460
_27_1GO _28_Expect 29 SE _34_Expect _37_TP _38_Effreg 39 _IGO
0.21141215 0.34636908 0.71856918 0.11894325 0.51299683 0.47913807 0.65481766
_41_SE 43 TP _44 Effreg _45_1GO 47 SE 49 TP _50_Effreg

0.71578079 0.39412975 0.49758887 0.28835394 0.76396627 0.41276124 0.44363290
The SAS System 10:53 Friday, July 29, 2005 6

The FACTOR Procedure
Prerotation Method: Varimax

Orthogonal Transformation Matrix
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1 0.70246 0.63069 0.32983
2 -0.59323 0.26279 0.76093
3 0.39324 -0.73019 0.55874

Rotated Factor Pattern

Factor1 Factor2 Factor3
_27_1GO _27_1IGO 11 14 42 *
_ 28 _Expect _28_Expect 48 * 22 26
_29_SE _29_SE 82 * 21 -1
_34_Expect _34_Expect 30 7 16
_37_TP _37_TP 24 60 * 30
_38_Effreg _38_Effreg 37 50 * 30
_39_IGO _39_IGO 11 17 78 *
_41_SE _41_SE 82 * 21 7
_43_TP _43_TP 6 63 * -1
_44 _Effreg _44_Effreg 22 66 * 8
_45_1IGO _45_1IGO 1 -8 53 *
_47_SE _47_SE 84 * 23 3
_49_TP _49_TP 25 59 * -7
_50_Effreg _50_Effreg 16 52 * 38

Printed values are multiplied by 100 and rounded to the nearest
integer. Values greater than 0.4 are flagged by an '*'.
Variance Explained by Each Factor
Factor1 Factor2 Factor3

2.7320860 2.3154015 1.5109725

Final Communality Estimates: Total = 6.558460
_27_1GO _28_Expect 29 SE _34_Expect _37_TP _38_Effreg 39 _1IGO
0.21141215 0.34636908 0.71856918 0.11894325 0.51299683 0.47913807 0.65481766
_41_SE 43 TP _44 _Effreg _45_1GO 47 SE 49 TP _50_Effreg

0.71578079  0.39412975  0.49758887  0.28835394  0.76396627  0.41276124  0.44363290
The SAS System 10:53 Friday, July 29, 2005 7

The FACTOR Procedure
Rotation Method: Promax (power = 3)

Target Matrix for Procrustean Transformation

Factori Factor2 Factor3
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_27_1IGO _27_IGO 2 3 81 *
_28_Expect _28_Expect 60 * 5 9
_29_SE _29_SE 100 * 2 0
_34_Expect _34_Expect 70 * 1 11
_37_TP _37_TP 4 60 * 8
_38_Effreg _38_Effreg 17 38 9
39 _IGO _39 _IGO 0 1 95 *
_41_SE _41_SE 99 * 2 0
_43_TP _43_TP 0 100 * 0
_44 _Effreg _44_Effreg 4 85 * 0
_45_1GO _45_1IGO 0 0 100 *
_47_SE _47_SE 99 * 2 0
_49 TP _49 TP 6 78 * 0
_50_Effreg _50_Effreg 2 50 * 19

Printed values are multiplied by 100 and rounded to the nearest
integer. Values greater than 0.4 are flagged by an '*'.

Procrustean Transformation Matrix

1 2 3
1 1.33411118 -0.3483563 -0.0516027
2 -0.3695101 1.35963824 -0.2298206
3 -0.0806206 -0.2035035 1.31557315

Normalized Oblique Transformation Matrix

1 2 3
1 0.57346487 0.47232409 0.20344052
2 -0.804001 0.35410305 0.78187607
3 0.63429726 -1.0763212 0.71047242

Inter-Factor Correlations

Factor1 Factor2 Factor3
Factori 100 * 52 * 23
Printed values are multiplied by 100 and
rounded to the nearest integer. Values greater

The SAS System 10:53 Friday, July 29, 2005 8

The FACTOR Procedure
Rotation Method: Promax (power = 3)

than 0.4 arlInter-Factor Correlations

Factori Factor2 Factor3
Factor2 52 * 100 * 37
Factor3 23 37 100 *
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Printed values are multiplied by 100 and
rounded to the nearest integer. Values greater
than 0.4 are flagged by an '*'.

Rotated Factor Pattern (Standardized Regression Coefficients)

Factor1 Factor2 Factor3
_27_1IGO _27_IGO 5 6 42 *
_28_Expect _28_Expect 46 * 7 21
_29_SE _29_SE 86 * 0 -8
_34_Expect _34_Expect 30 -4 15
_37_TP _37_TP 7 58 * 20
_38_Effreg _38_Effreg 24 42 * 22
39 _IGO _39 _IGO 1 3 80 *
_41_SE _41_SE 85 * -1 1
_43_TP _43_TP -13 72 * -13
_44 Effreg _44 Effreg 4 70 * -5
_45_1GO _45_1IGO 0 -20 58 *
_47_SE _47_SE 88 * 1 -5
_49 TP _49 TP 10 63 * -19
_50_Effreg _50_Effreg 0 50 * 29

Printed values are multiplied by 100 and rounded to the nearest
integer. Values greater than 0.4 are flagged by an '*'.

Reference Axis Correlations

Factor1 Factor2 Factor3
Factor1 100 * -48 * -5
Factor2 -48 * 100 * -30
Factor3 -5 -30 100 *

Printed values are multiplied by 100 and
rounded to the nearest integer. Values greater
than 0.4 are flagged by an '*'.
The SAS System 10:53 Friday, July 29, 2005 9

The FACTOR Procedure
Rotation Method: Promax (power = 3)

Reference Structure (Semipartial Correlations)

Factor1 Factor2 Factor3
_27_1GO _27_1GO 5 4 39
_28_Expect _28_Expect 39 6 20
_29_SE _29_SE 73 * 0 -7
_34_Expect _34_Expect 26 -3 14
_37_TP _37_TP 6 47 * 18
_38_Effreg _38_Effreg 20 35 20
_39_IGO _39_1IGO 1 2 74 *
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_41_SE
_43_TP

_44 Effreg
_45 1GO
_47_SE

_49 TP
_50_Effreg

Printed values are multiplied by 100 and rounded
Values greater than 0.4 are flagged by

integer.

Variance Explained by Each Factor Eliminating Other Factors

_27_1GO
_28_Expect
_29_SE
_34_Expect
_37_TP
_38_Effreg
_39_1IGO
_41_SE
_43_TP
_44 Effreg
_45_1GO
_47_SE

_41_SE 73 * -1 0
43 TP -11 59 * -12
_44_Effreg 4 57 * -5
_45_1GO 0 -16 54 *
47 SE 75 * 1 -5
_49 TP 8 51 * -18
_50_Effreg 0 41 * 27

Factor1

1.9124331

Factor2

1.4782660

an

Factor3

1.2478445

Factor Structure (Correlations)

to the nearest

Lkl

Factor1 Factor2 Factor3
_27_1GO 18 24 45 *
_28_Expect 54 * 38 34
_29_SE 84 * 42 * 12
_34_Expect 32 18 20
_37_TP 42 * 69 * 43 *
_38_Effreg 51 * 63 * 43 *
_39_1IGO 21 32 81 *
_41_SE 85 * 43 * 20
_43_TP 21 60 * 10
_44 Effreg 39 70 * 21
_45_1GO0 3 2 51 *
_47_SE 87 * 45 * 15

Printed values are multiplied by 100 and rounded

integer.

_49_TP
_50_Effreg

The SAS System

The FACTOR Procedure

Values greater than 0.4 are flagged by

to the nearest
an '*'.

10:53 Friday, July 29, 2005 10

Rotation Method: Promax (power = 3)
Factor Structure (Correlations)
Factor1 Factor2 Factor3
49 TP 38 61 * 6
_50_Effreg 32 61 * 48 *

Printed values are multiplied by 100 and rounded to the nearest

integer.

Values greater than 0.4 are flagged by an

Lkt

Variance Explained by Each Factor Ignoring Other Factors
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Factor1 Factor2 Factor3

3.5480271 3.3810239 1.9974185

Final Communality Estimates: Total = 6.558460
_27_1GO _28_Expect _29_SE _34_Expect _37_TP _38_Effreg _39_1IGO
0.21141215 0.34636908 0.71856918 0.11894325 0.51299683 0.47913807 0.65481766
_41_SE 43 TP _44 _Effreg _45_1GO _47 SE 49 TP _50_Effreg

0.71578079 0.39412975 0.49758887 0.28835394 0.76396627 0.41276124 0.44363290
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The SAS System 07:24 Tuesday, June 28, 2005 1
The FACTOR Procedure

Means and Standard Deviations from 201 Observations

Variable Mean Std Dev
54 0A 3.9613527 0.9545263
_55_IA 2.2318841 1.1296308
_58_IA 2.9806763 1.2731787
_60_SK 3.2850242 1.0524672
_63_SK 3.0483092 1.0369787
_65_IA 2.2560386 1.0226321
_66_QL 1.5942029 0.8182181
_67_IA 3.2028986 1.1179868
_68_SK 3.1449275 0.9286491
_71 QL 1.5265700 0.7808505
_76_IA 2.3671498 1.0194626
_77_0A 3.8454106 0.9270821
_78_0A 2.5120773 0.9796963
_79 QL 1.7777778 0.8751637
The SAS System 07:24 Tuesday, June 28, 2005 2

The FACTOR Procedure
Initial Factor Method: Iterated Principal Factor Analysis

Prior Communality Estimates: SMC
54 _0A 55 _IA 58 IA _60_SK _63_SK _65_IA _66_QL
0.12836503 0.37394587 0.21400723 0.27425910 0.32598381 0.41648500 0.47379791
_67_IA _68_SK 71 QL _76_IA 77 _OA 78 _OA 79 QL

0.28463717 0.15938541 0.30007974 0.25323461 0.23236627 0.31813498 0.32710232

Preliminary Eigenvalues: Total = 4.08178445 Average = 0.29155603

Eigenvalue Difference Proportion Cumulative
1 2.65741091 1.48396572 0.6510 0.6510
2 1.17344519 0.42669974 0.2875 0.9385
3 0.74674545 0.22961874 0.1829 1.1215
4 0.51712670 0.36625847 0.1267 1.2482
5 0.15086823 0.04469884 0.0370 1.2851
6 0.10616939 0.13096058 0.0260 1.3111
7 -.02479118 0.06067436 -0.0061 1.3051
8 -.08546554 0.01988781 -0.0209 1.2841
9 -.10535335 0.06066302 -0.0258 1.2583
10 -.16601637 0.00259517 -0.0407 1.2176
11 -.16861154 0.02749709 -0.0413 1.1763
12 -.19610863 0.03032266 -0.0480 1.1283
13 -.22643128 0.07077226 -0.0555 1.0728
14 -.29720354 -0.0728 1.0000
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4 factors will be retained by the NFACTOR criterion.
The SAS System 07:54 Tuesday, June 28, 2005 3

The FACTOR Procedure
Initial Factor Method: Iterated Principal Factor Analysis

Scree Plot of Eigenvalues
3.0 +

»w ©O C H O < 5 OQ FH m

Number
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Iteration

10

11

12

13

14

15

16

17

18

Eigenvalues of the Reduced Correlation Matrix:

Initial Factor Method:

Change
0.1110
0.0545
0.0312
0.0199
0.0140
0.0107
0.0084
0.0067
0.0054
0.0044
0.0036
0.0030
0.0025
0.0020
0.0017
0.0014
0.0012

0.0010

O 0O 0O 0000000000000 0OD0D0DO0OD0D0DO0OD0D0DO0OO0ODO0DO0OO0OO0OOO0OOOoOOoO

.18677
.18182
.19504
.17600
.19228
.16920
.18847
.16507
.18550
.16284
. 18341
.16164
.18191
.16095
.18082
.16054
.17998
.16026
.17932
.16006
.17879
.15992
.17836
.15981
.17800
.15972
17771
. 15965
.17746
.15960
17726
.15956
.17709
.15953
.17695
.15950

O 0O OO0 00D O0O0DO0DO0D0DO0DO0D0DO0DO0DO0DO0DO0DO0DO0DO0DO0ODO0DO0DO0OO0DO0DO0OO0OO0OO0OO0OOOoOOoO

.46188
.36838
.49071
.38746
.50150
.39207
.50607
.39272
.50821
.39249
.50929
.39222
.50987
.39210
.51019
.39209
.51037
.39216
.51049
.39226
.51056
.39238
.51060
.39250
.51063
.39261
.51065
.39271
.51066
.39279
.51066
.39286
.51067
.39293
.51067
.39298

The SAS System

The FACTOR Procedure
Iterated Principal Factor Analysis

.26896
.30238
.27645
.30708
.27552
.30564
.27411
.30443
.27328
.30387
.27289
.30368
.27274
.30363
.27270
.30364
.27270
.30366
.27272
.30369
.27274
.30371
.27276
.30373
.27278
.30375
.27280
.30376
.27281
.30377
.27282
.30378
.27283
.30379
.27284
.30379

O 0O 0O 0000000000000 0OD0D0DO0OD0D0DO0ODO0D0DO0OO0ODO0DO0OO0OO0OOO0OOOoOOoO
O 0O OO0 0000000000000 O0DO0DO0OD0DO0DO0ODO0DO0DO0OO0DO0DO0OO0OO0OO0OO0OOOoOOoO

Convergence criterion satisfied.

Eigenvalue

2.77540099
1.31499077

Difference

1.46041021
0.46360649

Total

07:54 Tuesday,

Communalities

.34756 0.43695
.30512 0.41894
.37338 0.49142
.32757 0.46843
.38157 0.52263
.33341 0.49741
.38264 0.54251
.33349 0.51676
.38092 0.55612
.33163 0.53079
.37831 0.56592
.32924 0.54147
.37565 0.57324
.32689 0.54984
.37327 0.57883
.32480 0.55652
.37127 0.58316
.32301 0.56193
.36963 0.58656
.32150 0.56634
.36832 0.58924
.32026 0.56996
.36727 0.59136
.31923 0.57294
.36643 0.59305
.31839 0.57541
.36577 0.59439
.31769 0.57745
.36524 0.59545
.31712 0.57915
.36482 0.59630
.31665 0.58056
.36448 0.59698
.31626 0.58174
.36421 0.59752
.31594 0.58272

Proportion

The SAS System
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0.4938
0.2340

O O OO0 0000000000000 O0DO0DO0ODO0DO0DO0ODO0DO0DO0OO0DO0DO0OO0OO0OOO0OOOoOOoO

.48611
.41583
.50303
.44540
.50536
.45557
.50412
.45899
.50243
.46001
.50102
.46017
.49997
.46004
.49921
.45985
.49865
.45965
.49822
.45949
.49790
.45935
.49764
.45924
.49743
.45915
.49727
.45908
.49713
.45902
.49702
.45898
.49693
.45894
.49685
.45891

Cumulative

0.4938
0.7277

June 28,

.55065 0.

.57649 0.

.58566 0.

.58905 0.

.59031 0.

.59073 0.

.59081 0.

.59073 0.

.59059 0.

.59044 0.

.59028 0.

.59013 0.

.59000 0.

.58989 0.

.58979 0.

.58971 0.

.58964 0.

.58958 0.

2005

36337

38625

39369

39645

39760

39815

39843

39860

39869

39876

39880

39884

39886

39888

39890

39891

39892

39893

5.62071936 Average = 0.40147995
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The FACTOR Procedure
Initial Factor Method: Iterated Principal Factor Analysis

Eigenvalues of the Reduced Correlation Matrix: Total = 5.62071936 Average = 0.40147995

Eigenvalue Difference Proportion Cumulative

3 0.85138428 0.17176420 0.1515 0.8792

4 0.67962008 0.44843579 0.1209 1.0001

5 0.23118429 0.04001724 0.0411 1.0413

6 0.19116706 0.13059984 0.0340 1.0753

7 0.06056721 0.05622846 0.0108 1.0860

8 0.00433875 0.00398178 0.0008 1.0868

9 0.00035697 0.02964422 0.0001 1.0869

10 -.02928724 0.03042285 -0.0052 1.0817

11 -.05971009 0.02725953 -0.0106 1.0710

12 -.08696962 0.02365696 -0.0155 1.0556

13 -.11062658 0.09107092 -0.0197 1.0359

14 -.20169750 -0.0359 1.0000

Factor Pattern
Factor1 Factor2 Factor3 Factor4
54 _0A _54 0A 0 35 6 22
_55_IA _55_IA 55 * -41 * 19 -9
_58_IA _58_IA 39 -18 29 7
_60_SK _60_SK 40 * 27 15 -33
_63_SK _63_SK 43 * 50 * 18 -37
_65_IA _65_IA 64 * -19 -2 22
_66_QL _66_QL 66 * -16 -35 7
_67_IA _67_IA 48 * -18 36 8
_68_SK _68_SK 21 27 15 -15
_71 QL _71_QL 45 * 6 -42 * -10
_76_IA _76_IA 45 * -28 14 4
_77_0OA _77_0A 15 43 * 24 24
_78_0A _78 _0OA 40 46 * -7 46 *

_79_QL _79_QL 52 * 17 -37 -13

Printed values are multiplied by 100 and rounded to the nearest
integer. Values greater than 0.4 are flagged by an '*'.

Variance Explained by Each Factor

Factor1 Factor2 Factor3 Factor4
2.7754010 1.3149908 0.8513843 0.6796201
The SAS System 07:54 Tuessday, June 28, 2005 6

The FACTOR Procedure
Initial Factor Method: Iterated Principal Factor Analysis
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54 _0A
0.17695272
_67_IA

0.39893039

Final Communality Estimates:

_55_IA _58_IA

608

K

0.51067254 0.27283631 0.36421020

_68_SK _71.0QL

_76_IA

0.15950097 0.39297627 0.30379395

The SAS System

Total = 5.621396

_63_SK 6
0.59751984  0.4968
_77_OA 7

0.31593620 0.5827

The FACTOR Procedure
Prerotation Method: Varimax

Orthogonal Transformation Matrix

1 2 3

1 0.68177 0.61068 0.36482

2 -0.50356 0.04582 0.55512

3 0.49231 -0.79027 0.33210

4 0.19813 -0.02124 -0.66967

Rotated Factor Pattern
Factori Factor2 Factor3 Fact

54 _0A _54 0A -10 -4 7
55 IA 55 IA 65 * 17 9
_58_IA _58_IA 51 * 0 9

_60_SK _60_SK 15 15 56 *

_63_SK _63_SK 6 15 74 *
_65_IA _65_IA 57 * 39 -2
_66_QL _66_QL 37 67 * -1
_67_IA _67_IA 61 * 0 14
_68_SK _68_SK 5 3 37
_71 QL _71_QL 5 61 * 12
_76_IA _76_IA 52 * 15 3
_77_0OA _77_OA 5 -8 21
_78_0A _78 _0A 10 31 7
79 QAL _79_QL 6 62 * 25

Printed values are multiplied by 100 and rounded to the nearest
integer. Values greater than 0.4 are flagged by an '*'.

Variance Explained by Each Factor

Factor1 Factor2

1.8564949 1.5697973

1.

Factor3 Factor4

1732897 1.0218142

Final Communality Estimates: Total = 5.621396

179

5_IA

5300

8_0A

2021

0.17081
0.66043
0.15105
0.71543

or4

40 *
-22

4

3
17
14

1

7
13
-2
-6
51 *
69 *

5

_66_QL
0.58957962
79 QL

0.45891391
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_54_0A

0.17695272

_67_IA

0.39893039

_55_IA _58_IA _60_SK _63_SK _65_IA

0.51067254 0.27283631 0.36421020 0.59751984 0.49685300

The SAS System 07:54 Tuesday, June 28, 2005

The FACTOR Procedure
Prerotation Method: Varimax

_68_SK _71_0L _76_IA _77_OA _78_0A

0.15950097 0.39297627 0.30379395 0.31593620 0.58272021

The SAS System 07:54 Tuesday, June 28, 2005

The FACTOR Procedure
Rotation Method: Promax (power = 3)

Target Matrix for Procrustean Transformation

Factor1 Factor2 Factor3 Factor4
54 0A 54 0A -1 0 0 100
_55_IA _55_IA 81 * 1 0 -3
58 IA 58 IA 100 * 0 1 0
_60_SK _60_SK 2 2 94 * 0
_63_SK _63_SK 0 1 100 * 1
_65_IA _65_IA 55 * 19 0 1
_66_QL _66_QL 12 71 * 0 0
_67_IA _67_IA 97 * 0 1 0
_68_SK _68_SK 0 0 95 * 4
_71 QL _71_QL 0 100 * 1 0
_76_IA _76_IA 91 * 2 0 0
_77_0A _77_0OA 0 0 6 87
_78_0A _78 _0OA 0 7 0 85
_79 QAL _79 QL 0 84 * 6 0

Printed values are multiplied by 100 and rounded to the nearest
integer. Values greater than 0.4 are flagged by an '*'.

Procrustean Transformation Matrix

1 2 3
1 1.50410443 -0.2513718 -0.1066061 0.03932538
2 -0.3724705 1.25612964 -0.1316759 -0.0822516
3 -0.051969 -0.0565251 1.55175594 -0.1717266
4 -0.0169768 -0.143605 -0.1862872 1.49100824

Normalized Oblique Transformation Matrix

1 2 3
1 0.55813063 0.48563332 0.25427164 0.11768955
2 -0.585743 0.05108889 0.52431865 0.60433009
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3 0.72991479 -1.02046 0.35938683 0.17628065
4 0.23628451 -0.1247036 -0.7942878 0.83148715
The SAS System 07:54 Tuesday, June 28, 2005 10
The FACTOR Procedure
Rotation Method: Promax (power = 3)
Inter-Factor Correlations

Factor1 Factor2 Factor3 Factor4
Factori 100 * 44 * 15 8
Factor2 44 * 100 * 19 21
Factor3 15 19 100 * 26
Factor4 8 21 26 100 *

100 and rounded to the
than 0.4 are flagged by an

Printed values are multiplied by
nearest integer. Values greater

Lkt

Rotated Factor Pattern (Standardized Regression Coefficients)

Factor1 Factor2 Factor3 Factor4
54 0A 54 0A -10 -7 3 41 *
_55_IA _55_IA 66 * 7 6 -23
58 IA 58 IA 55 * -13 6 5
_60_SK _60_SK 10 10 56 * -4
_63_SK _63_SK -1 9 73 * 8
_65_IA _65_IA 51 * 29 -12 14
_66_QL _66_QL 23 66 * -10 -2
_67_IA _67_IA 66 * -15 9 7
_68_SK _68_SK 3 -2 37 9
71 QL 71 QL -12 67 * 7 -7
_76_IA _76_IA 53 * 6 -1 -6
_77_0A _77_0OA 6 -18 16 51 *
78 _0A _78 OA 1 23 -4 69 *
79 QAL _79 QL -11 66 * 19 -1

Printed values are multiplied by 100 and rounded to the nearest

integer. Values greater than 0.4 are flagged by an '*'.
Reference Axis Correlations
Factor1 Factor2 Factor3 Factor4
Factor1 100 * -42 * -8 3
Factor2 -42 * 100 * -10 -16
Factor3 -8 -10 100 * -23
Factor4 3 -16 -23 100 *

Printed values are multiplied by 100 and rounded to the
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nearest integer. Values greater than 0.4 are flagged by an

Lkt

The SAS System 07:54 Tuesday, June 28, 2005 11

The FACTOR Procedure
Rotation Method: Promax (power = 3)

Reference Structure (Semipartial Correlations)

Factor1 Factor2 Factor3 Factor4
54 0A 54 0A -9 -7 3 39
_55_IA _55_IA 59 * 6 6 -22
58 IA 58 IA 49 * -11 5 4
_60_SK _60_SK 9 9 53 * -4
_63_SK _63_SK 0 8 69 * 7
_65_IA _65_IA 46 * 26 -11 13
_66_QL _66_QL 20 58 * -9 -2
_67_IA _67_IA 59 * -13 9 7
_68_SK _68_SK 3 -2 35 8
_71 QL _71_QL -10 58 * 6 -7
_76_IA _76_IA 47 * 5 -1 -6
_77_0A _77_0A 5 -15 15 49 *
78 _0A _78 OA 1 20 -4 66 *
_79 QAL _79 QL -10 58 * 18 -1

Printed values are multiplied by 100 and rounded to the nearest
integer. Values greater than 0.4 are flagged by an '*'.

Variance Explained by Each Factor Eliminating Other Factors
Factori Factor2 Factor3 Factor4

1.4537130 1.2005580 0.9818668 0.9214811

Factor Structure (Correlations)

Factori Factor2 Factor3 Factor4
54 0A 54 0A -10 -3 11 39
55 IA 55 IA 68 * 32 11 -15
_58_IA _58_IA 51 * 13 12 8
_60_SK _60_SK 22 24 58 * 13
_63_SK _63_SK 15 24 76 * 28
_65_IA _65_IA 63 * 52 * 5 21
_66_QL _66_QL 50 * 74 * 6 11
_67_IA _67_IA 61 * 17 18 12
_68_SK _68_SK 9 8 39 18
_71 QL _71_QL 18 61 * 16 8
_76_IA _76_IA 55 * 28 6 -1
_77_0OA _77_OA 5 -1 27 52 *

Printed values are multiplied by 100 and rounded to the nearest
integer. Values greater than 0.4 are flagged by an '*'.
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The SAS System 07:54 Tuesday, June 28, 2005 12

The FACTOR Procedure
Rotation Method: Promax (power = 3)

Factor Structure (Correlations)

Factor1 Factor2 Factor3 Factor4
_78_0A _78 _0OA 16 37 18 73 *
_79_QL _79_QL 20 65 * 30 16

Printed values are multiplied by 100 and rounded to the nearest
integer. Values greater than 0.4 are flagged by an '*'.
Variance Explained by Each Factor Ignoring Other Factors
Factori Factor2 Factor3 Factor4

2.2209629 2.0883877 1.3681045 1.2193059

Final Communality Estimates: Total = 5.621396
54 0A 55 IA _58_IA _60_SK _63_SK _65_IA _66_0L
0.17695272 0.51067254 0.27283631 0.36421020 0.59751984 0.49685300 0.58957962
_67_IA _68_SK 71 QL _76_IA _77_OA 78 OA 79 QL

0.39893039 0.15950097 0.39297627 0.30379395 0.31593620 0.58272021 0.45891391
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SAS OUTPUT OF CORRELATION MATRIX OF VARIABLES IN THE STUDY MODEL
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The SAS System

11 Variables:

Variable

FinGr
GPA_Exp
GPA
Comp_SE
IGO_sum
TPEffreg_sum
EXpSE_sum
QL_sum
IA_sum
OA_sum
SK_sum

FinGr
FinGr

GPA_Exp
GPA_Exp

GPA
GPA

Comp_SE
Comp_SE

IGO_sum
IGO_sum

TPEffreg_sum
TPEffreg_sum

EXpSE_sum
ExpSE_sum

QL_sum
QL_sum

12:09 Wednesday, February 8, 2006 1

The CORR Procedure

FinGr GPA_Exp GPA Comp_SE
TPEffreg_sum EXpSE_sum QL_sum IA sum
Simple Statistics
N Mean Std Dev Sum Minimum
201 86.36318 13.30761 17359 0
201 71.07851 20.56052 14287 13.20000
201 3.00831 0.63406 604.67000 1.00000
201 6.38308 1.18216 1283 3.00000
201 13.11443 3.11317 2636 4.00000
201 30.83085 6.01924 6197 14.00000
201 23.49751 3.88217 4723 5.00000
201 4.88060 1.89886  981.00000 3.00000
201 13.10448 3.81759 2634 5.00000
201 10.35821 2.05208 2082 4.00000
201 9.48756 2.26077 1907 3.00000
Pearson Correlation Coefficients, N = 201
Prob > |r| under HO: Rho=0
FinGr GPA_EXxp GPA Comp_SE
1.00000 0.51891 0.39797 -0.08676
<.0001 <.0001 0.2207
0.51891 1.00000 0.83808 -0.12825
<.0001 <.0001 0.0696
0.39797 0.83808 1.00000 -0.25281
<.0001 <.0001 0.0003
-0.08676 -0.12825 -0.25281 1.00000
0.2207 0.0696 0.0003
0.10303 0.14768 0.03399 0.07090
0.1456 0.0364 0.6319 0.3172
0.32448 0.45534 0.25220 0.09558
<.0001 <.0001 0.0003 0.1771
0.45146 0.66271 0.15953 0.09554
<.0001 <.0001 0.0237 0.1773
-0.16409 -0.35450 -0.23099 -0.08866
0.0199 <.0001 0.0010 0.2107

The SAS Syst

em

The CORR Procedure
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12:09 Wednesday,

IGO_sum
OA_sum

Maximum

100.00000
112.00000
4.00000
8.00000
21.00000
42.00000
28.00000
12.00000
24.00000
15.00000
15.00000

IGO_sum

0.10303
0.1456

0.14768
0.0364

0.03399
0.6319

0.07090
0.3172

1.00000
0.28360
<.0001

0.22611
0.0012

-0.08057
0.2556

SK_sum

Label

FinGr
GPA_Exp
GPA
Comp_SE
IGO_sum
TPEffreg_sum
EXpSE_sum
QL_sum
IA_sum
OA_sum
SK_sum

TPEffreg_
sum

0.32448
<.0001

0.45534
<.0001

0.25220
0.0003

0.09558
0.1771

0.28360
<.0001

1.00000
0.49618
<.0001

-0.42961
<.0001

February 8, 2006 2



IA_sum
IA sum

OA_sum
OA_sum

SK_sum
SK_sum

FinGr
FinGr

GPA_EXp
GPA_Exp

GPA
GPA

Comp_SE
Comp_SE

IGO_sum
IGO_sum

TPEffreg_sum
TPEffreg_sum

ExpSE_sum
EXpSE_sum

QL_sum
QL_sum

IA_sum
IA_sum

OA_sum
OA_sum

Pearson Correlation Coefficients, N =

FinGr

-0.00666
0.9253

0.05106
0.4716

-0.03101
0.6621

Prob > |r| under HO: Rho=0

GPA_Exp GPA
-0.03314 0.05101
0.6405 0.4720
-0.00619 -0.05998
0.9305 0.3977
-0.08055 -0.02244
0.2557 0.7518

Comp_SE

-0.03772
0.5950

-0.05685
0.4228

-0.02346
0.7409

201

Pearson Correlation Coefficients, N = 201
Prob > |r| under HO: Rho=0

EXpSE_
sum

0.45146
<.0001

0.66271
<.0001

0.15953
0.0237

0.09554
0.1773

0.22611
0.0012

0.49618
<.0001

1.00000
-0.34324
<.0001

-0.11722
0.0975

0.07982
0.2600

QL_sum IA_sum
-0.16409 -0.00666
0.0199 0.9253
-0.35450 -0.03314
<.0001 0.6405
-0.23099 0.05101
0.0010 0.4720
-0.08866 -0.03772
0.2107 0.5950
-0.08057 -0.18949
0.2556 0.0071
-0.42961 -0.22182
<.0001 0.0016
-0.34324 -0.11722
<.0001 0.0975
1.00000 0.35626
<.0001
0.35626 1.00000
<.0001
0.09187 0.03605
0.1946 0.6114

The SAS System

The CORR Procedure

TPEffreg_
IGO_sum sum
-0.18949 -0.22182
0.0071 0.0016
0.03268 0.17859
0.6451 0.0112
-0.15289 -0.25368
0.0302 0.0003
OA_sum SK_sum
0.05106 -0.03101
0.4716 0.6621
-0.00619 -0.08055
0.9305 0.2557
-0.05998 -0.02244
0.3977 0.7518
-0.05685 -0.02346
0.4228 0.7409
0.03268 -0.15289
0.6451 0.0302
0.17859 -0.25368
0.0112 0.0003
0.07982 -0.11494
0.2600 0.1042
0.09187 0.26055
0.1946 0.0002
0.03605 0.21247
0.6114 0.0025
1.00000 0.24561
0.0004

12:09 Wednesday, February 8, 2006

Pearson Correlation Coefficients, N = 201
Prob > |r| under HO: Rho=0
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EXpSE_

sum QL_sum IA sum OA_sum SK_sum
SK_sum -0.11494 0.26055 0.21247 0.24561 1.00000
SK_sum 0.1042 0.0002 0.0025 0.0004
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SAS OUTPUT OF REGRESSION OF FINAL COURSE GRADE WITH LINEAR
COMBINATION OF STUDY’S INDEPENDENT VARIABLES
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The SAS System

16:04 Friday, February 3, 2006

Number of Observations Read
Number of Observations Used

1

The REG Procedure

Model: MODEL1

Dependent Variable: FinGr FinGr

Source DF
Model 11
Error 189
Corrected Total 200
Root MSE
Dependent Mean
Coeff Var
Variable Label DF
Intercept Intercept
GPA GPA
EXpSE_sum EXpSE_sum
GPA_Exp GPA_Exp
IGO_sum IGO_sum

TPEffreg_sum
QL_sum

IA sum
OA_sum
SK_sum
Comp_SE
reason_ol

TPEffreg_sum
QL_sum
IA_sum
OA_sum
SK_sum
Comp_SE
reason_ol

G U G U A G G G Gy

Analysis of Variance

Sum of
Squares

13813
21606
35418

10.69182
86.36318
12.38006

Parameter Estimates

Parameter
Estimate

-80.93199

45.

N OO OOO0OOoOOoO =+ u

23284
.84062
.56293
.09862
.16482
.66965
.09883
.01822
.09330
.10854
.24189

189

0.
0.

201
201
Mean
Square
1255.72426
114.31492
R-Square
Adj R-Sq
Standard
Error t Value
27.82328 -2.91
9.08382 4.98
1.08159 5.40
0.36523 -4.28
0.26093 -0.38
0.16826 0.98
0.49298 1.36
0.22221 -0.44
0.40272 0.05
0.37187 0.25
0.68655 -0.16
1.53150 -1.46

F Value

10.98

3900
3545

Pr > |t

O OO0 OO0 O0OOAAAO

.0041
.0001
.0001
.0001
.7059
.3286
.1760
.6570
.9640
.8022
.8745
.1449

Pr > F

<.0001

Standardized
Estimate

.15517
.70386
.41476
.02307
.07455
.09555
.02835
.00281
.01585
.00964
.08436
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