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ABSTRACT: A flutd and flexible teaming Strat-
egies repertoire and self-efficacy have been
documented as important factors for learning
and achievement. However, there has been lit-
tle research examining the effects of these same
factors on achievement in an online leaming
environment. The current research investigates
the strategies used by and self-efficacy demon-
strated by successful college students in an on-
line developmental mathematics course. This
article provides evidence of the relationship be-
tween leaming strategies, motivation, self-effi-
cacy, and student achievement in this environ-
ment. Participants were 89 students enrolled in
an online developmental mathematics course.
Results indicate four types of learning strate-
gies—motivation, concentration, information
processing, and self-testing—along with self-ef-
ficacy predicting 42% (r=o.65) of the variance
in grade achievement.

As tnost faculty are painfully aware, success
in a college course is dependent on more than
just exposure to content knowledge. Students'
success in a course depends largely on what
they do with that content knowledge in order to
pass exams and to be successful in subsequent
courses within a domain. As education research
has demonstrated, to be successful students have
to be motivated to put effort into their studies
and use learning strategies and skills that sup-
port meaningful learning (Weinstein, Husman,
& Dierking, 2000}. In an extensive review of
current research concerning reading and learn-
ing strategies curricula, Simpson and colleagues
(2004) have argued that high-risk undergradu-
ate students would best be served through a
comprehensive cognitive-strategies curricula.
Simpson et al.'s review of the literature on learn-
ing strategies within developmental education
contexts focuses, as most do, on traditional
rather than Web-hased or online learning con-
texts. The goal of the current study is to examine
the relationship between specific cognitive and
motivational strategies and high-risk student
success in online/Web-based courses.

The need for this research stems from a
growing trend in American universities to tran-
sition course delivery to Web-based teaching

through online instruction. According to the
United States Department of Education, the en-
rollment in online classes doubled between 1995
and 1998, and the rapid growth is expected to
continue (Wood, 2001). Universities continue to
offer more courses online and students are thus
in need of skills that will heip them succeed in
these new learning environments. Some institu-
tions are transitioning their developmental edu-
cation courses onto the Web to provide greater
access for students and to reduce teaching loads.
Although the popularity of Web-based instruc-
tion Is growing, very little research has been con-
ducted that examines the use of learning strate-
gies and their effects on student learning and
achievement in Web-based courses. The current
research seeks to better understand the impact
of students' motivation and learning strategies
on their performance in an online developmen-
tal mathematics course. Understanding how
learning strategies influence learning in online
courses may help instructors and course design-
ers to provide tailored, and therefore more ef-
fective, course-specific instruction in these vital
learning strategies.

Learning Strategies
As students transition from high school to col-
lege, frequently they are asked to be more re-
sponsible for their own learning and more ac-
tive in their learning environment. Postsecond-
ary education research has shown that students
are more likely to make this transition success-
fully if they have mastered a strong repertoire of
learning strategies (Alexander, Murphy, Woods,
& Duhon, 1997). Learning strategies include
"any thoughts, behaviors, beliefs, or emotions
that facilitate the acquisition, understanding,
or later transfer of new knowledge and skills"
(Weinstein et al., 2000, p. 727).

It is important for teachers to know what
strategies are most effective in ensuring success
in any course and how to incorporate those into
their curricula. This information may be partic-
ularly important when thinking about teaching
postsecondary developmental education cours-
es because students enrolled in developmentai
courses have encountered the information pre-
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viously and have not retained it, possibly due to
a lack of appropriate learning strategies.

Colleges and universities have implemented
various forms of academic assistance for un-
derperforming students who lack the strategies
needed for success (Hofer, Yu, & Pintrich, 1998;
Simpson, Hynd, Nist. & Burrell, 1997; Wein-
stein et al., 2000). This assistance can take many
forms from stand-alone courses to instruction
embedded within regular coursework. A goal
of strategy instruction has been to help students
become "good strategy users" or "good thinkers"
(Pressley, Borkowski, & Schneider, 1987; Press-
ley & McCormick, 1995). Likewise, hypermedia
classrooms must contain strategy instruction
needed to teach students strategies that are ef-
fective specifically in the online classroom (Aze-
vedo, 2005; Zimmerman & Tsikalas, 2005).

Weinstein's model of strategic learning has
emerged as a useful way to identify and organize
the skills necessary for academic success (Wein-
stein et ai., 2000). The model has the learner at
its core, focusing on self-concept, individual dif-
ference factors, and learning history. Surround-
ing this core are three broad components of skill,
will, and self-regulation, which are interactive;
an overlap between the components and within
ihe subcomponents occurs as a result.

The skill component involves the ability to
use cognitive strategies effectively and the pos-
session of knowledge about the self as a learner
{Weinstein et al., 2000). The will component
consists of a student's perception of self-efficacy
and ability to set goals, maintain motivation,
and sustain a positive attitude toward learning
(Pintrich, 2003). The self-regulation component
requires skills such as time management, self-
testing strategies, and comprehension monitor-
ing (Zimmerman & Schunk, 2001).

One tool widely used to assess the level of
skill, will, and self-regulation among students
is the Learning and Study Strategies Inventory
(LASSI; Weinstein, Schulte. & Palmer, 1987). The
LASSI has been a central assessment tool used
to inventory the multitude of areas of strategic
learning (Braten & Olaussen, 2000; Deming,
Valeri-Gold, & Idleman, 1994; Kovach & Wil-
gosh, 1999; Nist, Mealey, Simpson, & Kroc, 1990;
Oiejnik & Nist, 1992; Schumacker, Sayler, &
Bembry, 1995; Yip & Chung, 2005). The invento-
ry measures 10 aspects of skill, will, and self-reg-
ulation: attitude, motivation, time management,
anxiety, concentration, information processing,
selecting main ideas, use of support techniques
and materials, self-testing, and the use of test-
taking strategies. Students respond to 77 items,
indicating responses on a 5-point Likert scale
from "not at all typical of me" to "very typical
of me." The results are reported as standardized
scores with national norms of relative strengths

and weaknesses in each learning strategy. The
LASSI provides diagnostic and prescriptive in-
formation for students wishing to expand their
strategy knowledge base.

Web-Based Learning
Although most of the research on learning strat-
egies and achievement outcomes has focused on
a traditional classroom setting, the relatively new
arena of online course delivery suggests research
may have to revisit learning strategies research
and consider which types of strategies are most
useful in this new learning environment. Educa-
tors teaching courses presented solely in an on-
line format can benefit from better understand-
ing what strategies are most effective and how
students use strategies in this environment.

Strategic learning for students in traditional
educational settings requires students to be self-
regulated in their thoughts and actions in order
to attain personal goals. Students' levels of self-

The increased autonomy
of an online or Web-based
learning environment
may support students'
motivation for learning.

regulation have been measured by examining
the ways they set goals, access resources to ac-
complish those goals, and manage the distrac-
tions and roadblocks that occur on the path to
reaching those goals (Zimmerman & Schunk,
2001). Students enrolled in Web-based courses
as a part of a traditional curriculum face the
same responsibilities as students in traditional
classrooms; yet the resources available to them
and distractions they face may be quite different.
Specifically, Web-based learners must become
accustomed to a structured learning environ-
ment without direct instruction.

Research has shown that students enrolled
in Web-based courses utilize some ofthe same
self-directed learning strategies as traditional
students while also incorporating many unique
tactics specific to the Web-based learning envi-
ronment (Kauffman, 2004; Whipp & Chiarelli,
2004). For example, Chang (2005) found that
students in a Web-based course that included
self-regulated learning strategy instruction had
positive motivational orientations and were
more self-directed as learners than those with-
out learning strategy instruction.

Skills and Strategies
In both traditional and Web-based learning
environments, effective learners are those who
have developed a wide array of reliable learning
strategies and use them flexibly and efficiently.
In research conducted in traditional classrooms,
student success has been related to having a
large, fluid, and ffexible repertoire of learning
strategies (Weinstein et al., 2000). Even though
university students have previously used effec-
tive learning strategies in a traditional class-
room, they may not be able to transfer these
skills into their new learning environment. One
important aspect of all learning strategy use,
which is likewise emphasized in online learning,
is the motivation of students to learn the mate-
rial and enact appropriate strategies to succeed.
Motivation has been previously noted as a key
component to student success in the traditional
classroom (Robbins, Lauver, Le, Davis, Langley,
& Carlstrom, 2004), and thus would likewise be
expected to be influential on success in an on-
line course.

Motivation and Student Learning
Effective learning strategies increase students'
self-efficacy, which in turn increases motiva-
tion and willingness to engage and persist in
challenging tasks (Pajares, 1996). Although the
increased autonomy of an online or Web-based
learning environment may support students'
motivation for learning, it also may create a
situation in which motivation is even more im-
portant to students' success than in a traditional
classroom setting. One aspect of motivation
particularly critical in an online setting—which
may be particularly lacking in the developmen-
tal students these settings are attempting to
serve—is self-efficacy.

Self-Efficacy
Self-efficacy is known as the belief in ones ca-
pabilities to organize and execute the resources
required to manage prospective situations (Ban-
dura, 1997). Zimmerman (2000) and Brophy
(2004) discuss the role of self-efficacy in influ-
encing motivation through activity choice, ef-
fort, and persistence. Bandura and colleagues
show that students with higher self-efficacy
choose more challenging tasks, persist longer
in the face of a challenge, and put forth more
effort (Bandura & Schunk, 1981). Research has
shown that a students' self-efficacy is influenced
by the feedback they receive and the attributions
they make regarding that feedback (Bandura,
1993, Schunk, & Gutin, 1986). In the ideal on-
line classroom, students encounter many feed-
back tools that are available to them to help
regulate their progress. However, without the
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face-to-face interaction that many students are
accustomed to, there may be significant chal-
lenges in interpreting and/or using the feedback
given. The effects of feedback on self-efficacy in
the traditional cla.ssroom has been established
(Zimmerman, 2000), but it has yet to be firmly
determined in the online course environment.
Because of the different forms of feedback, it is
important to determine the effect that self-effi-
cacy has on student performance in an online
environment.

Purpose
In the preceding text we have argued that under-
standing the skills, motivation, and self-regula-
tory strategies developmental students bring to
online or Web-based learning environments is
important. However, little is known about which
strategies have the greatest impact on student
learning in the online environment. The current
research is designed to investigate the learning
strategies used by students who are successful
in the online course environment. Although the
current study is based on previous research re-
lated to learning and motivational strategy use
in traditional course settings, it is crucial to ap-
ply this research within online course dynamics
due to the increased number of postsecondary
developmental education courses offered on-
line. The research question guiding this study
is, "Which ofthe learning, motivation, and self-
regulatory strategies, examined by educational
researchers as critical to the success of develop-
mental education students, affect student suc-
cess when instruction is provided in an online
learning environment?" By identifying strate-
gies that affect student learning in an online
course, our goal is to help instructors become
more efficient, allowing them to streamline
their strategy instruction.

Method
Participants
The students who participated in this study
were part of an online developmental math-
ematics course at a large Southeastern public
university. For the spring semester, 511 students
were placed in a developmental mathematics
course based on their performance on a place-
ment exam required of all incoming freshmen.
Incoming freshman take a battery of placement
exams prior to the beginning of the semester.
These exams are intended to place students in
ability-appropriate courses. Freshman students
entering this university are required to take
a mathematics placement exam if they score
lower than 29 on the ACT math, tower than 640
on the SAT math, or have not completed high
school calculus with a C- or higher. Students

who score 0-189 out of 600 on the placement
exam are required to take a remedial mathemat-
ics course in order to master algebraic skills that
were not previously mastered.

Of the 511 students enrolled, 252 students
were enrolled in the course for the first time;
all others in the course had taken the course at
least once and had received no credit. In the de-
velopmental mathematics course, students who
earned a grade lower than a C or did not com-
plete the required assignment received a grade of
"no credit" and were required to continue taking
this course until they earned a passing grade (C
or above). Since this study focuses on the effects
of learning strategies and motivational strate-
gies on student learning, we were concerned
that those who had already taken the course
and failed may have had a different motivational
profile and be affected differently than those
taking it for the first time. Although all students
enrolled in the class were asked to complete the
surveys, only 89 completed all three ofthe sur-

This setting provided a
unique opportunity to
examine the learning
strategies students utilized
in order to manage
learning in this new online
environment.

veys to be included in the current study.
Ofthe 89 participants included in the analy-

sis, 61% ofthe participants were female, which is
representative of the overall distribution of the
students enrolled in the mathematics course.
Eighteen percent ofthe students earned an A for
their final grade, 36% earned a B, 34% earned a
C, and 12% earned No Credit (NC) for taking
the course. These grade distributions were simi-
lar to those ofthe entire class: In the sample for
the current study, there was an 88% pass rate,
whereas there was a 79% pass rate for the entire
class. Similarly, university records for math-
ematics students enrolled in the online course
since its inception revealed achievement levels
similar to the semester of interest in the current
study. Pass rates ranged from 70% to 81% over
the 2000-2002 time period for the entire class.
So, although the sample for the current study
had a higher pass rate, there was not a major dis-
crepancy between pass rates of participants and
their fellow classmates from other semesters.

Setting
The project focused on a large undergraduate
developmental math course. Students who did
poorly on mathematics placement exams were
required to pass a basic algebra course before
advancing on to the compulsory math courses
for their major. As basic algebra is part of all K-
12 academic curricula in the states served by this
university, most students who placed into basic
algebra had already encountered and failed to
learn the curriculum at least once.

What made this basic algebra class unique,
however, was that the content was entirely de-
livered online through the use of a hyperme-
dia-based math instruction package. The soff-
ware provided students with lectures (through
a video "teacher" who lectured on the content),
practice exams, homework (which was graded
automatically, providing immediate feedback),
and major chapter exams. The class presented
students with the opportunity for self-paced
instruction, which also meant it required them
to regulate their time and their environment in
ways not necessary in their other classes. Thus,
this setting provided a unique opportunity to
examine the learning strategies students utilized
in order to manage learning in this new online
environment.

Procedure
Periodically throughout the semester, students
responded to online surveys at several points as
part of a larger program evaluation. The math-
ematics department was evaluating the online
developmental math course and its effective-
ness, and the surveys used for the current re-
search were part of this larger set of surveys.
Students were given extra credit to complete
the surveys and were allowed to do so during
their required lab hours. With the exception of
the LASSI (Weinstein et al., 1987), which was
administered by the researchers in a group set-
ting in the mathematics laboratory, the students
completed the surveys on their own during the
appointed week for each survey. At the begin-
ning of the semester, students were told of the
opportunity to participate in research for extra
credit over the semester. As surveys became
available, the students were emailed a reminder
to participate. Students responded to question-
naires described in this article during the final
week ofthe semester.

Instruments
Learning Strategies Inventory, Students'

learning strategies were assessed using the LAS-
SI (Weinstein & Palmer, 2002). The LASSI is a
diagnostic measure of learning strategies and

CONTINUED ON PAGE lO
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CONTINUED FROM PAGE 8

skills that provides standardized scores (percen-
tlle score equivalents) and national norms for lo
different scales: attitude, motivation, time man-
agement, anxiety, concentration, information
processing, selecting the main idea, use of sup-
port/materials, self-testing, and lest strategies.

Self-efficacy. As recommended by Pajares
and Graham (1999) and Bandura (2001), self-ef-
ficacy was measured by asking the students to
indicate, on a scale from o-io, how confident
they were about their capability to successfully
complete specific types of mathematics prob-
lems. The mathematics problems were created
by an expert in the mathematics department.
These mathematics problems were similar to the
problems students encountered on the place-
ment exam and the material covered in the
course curriculum.

Achievement. Student achievement was
operationally defined and measured as the to-
tal number of points the student received for
the online developmental mathematics course
during the semester. Points were accumulated
through quiz and test performance and time
spent in the mathematics lab (4 hours per week
were required). Extra credit was given for com-
pletion of the surveys.

Results
A gender analysis of the 89 participants revealed
few differences between male and female stu-
dents taking tbe online developmental math-
ematics course with respect to their final grade
received and their scores on the 10 subscales of
the LASSI (see Table 1). Sixty-one percent of
the sample is female and 39% male. Female and
male students were significantly different only
on their motivation, ((87) = 3.17, p = .002, with
female students scoring higher on all three mea-
sures. These fmdings suggest there is very little
difference between male and female students
when examining the final grade received and
their subscale scores on the LASSI.

A multiple regression analysis was conducted
to examine the relationship between self-efficacy,
learning strategies, and final grade. The analysis
showed four learning strategies and self-efficacy
significantly predicted the students' final grade,
R'=.42.F(n,88)=5.oi,p<.oo;{seeTable2). Self-
efficacy, motivation, concentration, information
processing, and self-testing strategies were sig-
nificant in predicting final grade. Student atti-
tude, time management skills, anxiety, selecting
the main idea, use of support materials, and test-
ing strategies did not contribute significantly to
the overall model. An interesting finding was a
negative relationship between self-testing and

Motivation/Strategy
Measure

achievement. In this
study, the results in-
dicated that the more
participants used self-
testing strategies, the
lower their achieve-
ment scores.

We divided par-
ticipants into groups
based on fheir
achievement levels
as evidenced by the
grade they received in
the course in order to
examine the relation-
ship between levels
of performance and
learning strategy use.
The LASSI provided
us with standardized,
student percentile
scores; therefore we
have some informa-
tion about the students
relative to each other
and to a larger nation-
al sample of students.
It is apparent that
students who earn a
grade of a C or below,
on average, scored
below the 50th per-
centile on 7 of the 10
LASSI subscales (see
Table 3, page 12). V̂ e
further examined the
relationship between
performance level and
the motivational and
learning strategies
determined to pre-
dict student achieve-
ment in the first half

of this study by conducting a MANOVA using
the grade the student earned as the independent
variable and their learning and motivational
strategies as the dependent measures. The goal
of this analysis was to determine if the grade the
students received reflected differences in their
strategy use. The multivariate tests revealed the
full model was significant: F(3.73) - 3.21, p<.05.
When broken into groups by final grade, a uni-
variate analysis revealed the students were sig-
nificantly different in their self-efficacy, f(3, 73)
= 7.6,/»<.ooi; motivation, ^(3,73) = 5.84,^^.001,
and concentration, F(3,73) = 5.05, p=.0O3. Stu-
dents in different grade groups were not signifi-
cantly different in their information processing,
K3.73) = 2.14, p=.io and self-testing strategies,
^(3.73) = i-io, p=.36. Table 3 also provides in-

Table 1
Students'Mean Scores on Motivational and Strategy
Measures Reported by Gender

Motivation/Strategy
Measure

Attitude
Motivation
Time management
Anxiety
Concentration
Information processing
Selecting main idea
Use of supporting materials
Testing strategies
Self-testing

Female X (n=54)
M

32.00
53.87
67.11
45.91
59.70
65.85
59.91
38.46
50.06
50.70

SD

29.91
31.03
25.08
25.73
29.15
27.02
28.17
27.21
29.45
30.31

MaleX(n=3S)
M

29.29
34.09
61.97
52.20
52.14
62.14
47.89
30.57
41.77
42.31

SD

24.99
24.71
18.70
29.83
23.15
25.46
31.82
22.31
26.78
23.57

Table 2
Standard and Unstandardized Coefficients for Regression
Equations Predicting Grade with Self-Efficacy and Learning
Strategies

Self-efficacy
Attitude
Motivation
Time management
Anxiety
Concentration
Information processing
Selecting main idea
Use of supporting materials
Testing strategies
Self-testing

1.08
-0.03
1.01

-2.02
0.63
1.36
0.97

-0.07
-0.27
-0.80
-1.35

0.27
0.01
0.29

-0.04
0.16
0.35
0.24

-0.02
-0.07
-0^2
-0.36

Note: Model 1—Predicting Grade with Self-efficacy and Learning Strate-
gies: R^ = .42, F(l l , 88)=5.01, p<.001 *p< .05 **p< .01

formation concerning the mean differences
between the grade groups and the results of the
Least Squares Difference post hoc analysis.

Discussion
This study has examined students' learning strat-
egies and motivation in the context of an online
developmental mathematics course. There is a
large body of literature indicating both learn-
ing strategies (Simpson et al., 2004) and student
self-efficacy are critical to students' success {Pa-
jares, 1996: Schunk, 1996), and learning strategy
instruction has been shown to be of particular
benefit to underprepared students {Weinstein

CONTINUED ON PAGE 12
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Table 3
Mean Student Scores on Motivation and Strategy Measures
Reported by Grade Group

Grade

Motivation/Strategy
Measure

Self-efficacy
Attitude
Motivation
Time management
Anxiety
Concentration
Information processing
Selecting main idea
Use of supporting materials
Testing strategies
Self-testing

A
{n=16)

152.50"
42.19
68.38
75.13
60.63
75.88'
73.94
71.56
38.81
63.75
50.69

B
(n=32)

135.60"
32.94
49.59
64.59
54.97
59.47''
67.63
52.50
37.44
45.78
44.56

C
{n=30)

118.27'
17.00
34.97
65.63
40.70
50.83* '̂
57.97
48.57
27.23
41.53
46.03

NC
(n=10)

120.20''
24.90
30.20
46.50
34.60
31.70'
57.90
55.00
44.60
37.40
50.60

Note: Key motivation and strategy measures in bold. Means with differ-
ent superscripts are significantly different p<.01.

is not surprising in the
context of this math-
ematics course that
selecting the main
idea would not signifi-
cantly predict student
performance. Within
the sample, attitude,
time management,
anxiety, use of support
materials, and testing
strategies all followed
expected patterns be-
tween groups with
students receiving As
getting higher scores
than those receiving
lower grades. Further
research is needed to
shed light on the im-
portance of each in-
dividual strategy and

CONTtNUED FROM PAGE 10

et al., 2ooo). Although research examining the
effectiveness of specific learning strategies for
supporting deveiopmentai student learning in
online or Web-based instructional contexts is
scarce, research has shown benefits from using
metacognitive tools integrated into online soft-
ware to keep students on track and remind them
to use strategies such as note taking and reflec-
tion (Chang 2005, Quintana, Zhang, & Drajcik,
2005). As colleges and universities are being
pressured to move toward providing computer-
ized instruction, it is critical to understand what
aspects of student learning need to be supported
to ensure student success in these contexts. In
this study, we found students' study strategy and
self-efficacy applied to a Web-based setting is
not substantially different from student learning
in traditional developmental courses. Findings
indicated that students in our sample reporting
below-average study strategy use also received
lower grades than those reporting above-aver-
age strategy use, thereby supporting previous
research (Nist et al., 1990).

The regression analysis indicated students'
reports of some learning and motivational strat-
egy use at the end of the semester was highly
predictive of their final performance in the
course. Specifically students* percentile scores
on the motivation, concentration, information
processing, and self-testing strategy scales sig-
nificantly predicted final grade; whereas, stu-
dent scores on the attitude, time management
skills, anxiety, selecting the main idea, use of
support materials, and testing strategies did not
contribute significantly to the overall model. It

The good news is direct
instruction can affect each
of these factors.

how each strategy can most effectively be used
in the Web-based classroom.

Within the study sample, all of the students
scored below the 50th percentile on the attitude
and use of support strategies scales. As students
in this class have experienced some academic
failure in the past, it is not too surprising that, as
a group, they would exhibit some skill deficien-
cies. These findings provide evidence of the need
for learning skills and strategies instruction to
be part of online or Web-based developmental
education courses.

An interesting finding was the negative rela-
tionship between self-testing and achievement.
Ahhough tbere has been no previous research to
examine exactly how the strategies students em-
ploy translate from a traditional to online learn-
ing environment, this negative finding suggests a
call for such research. Thus, there appears to be a
need for a learning strategies inventory designed
specifically for an online learning environment.
An examination of how traditional learning
strategies should be adapted and used in an on-
line course and what strategies are unique to the
online classroom is warranted.

Limitations
There are a few limitations of the current study
that need to be addressed and considered for
future research. Tbe first area of concern would

be the sample size. With a sample size of 89 stu-
dents, the current study does not provide strong
evidence for generalizing the findings. Another
limitation of the current study is the timing of
the survey from which the data was collected;
Using a survey that examines motivational
strategies at the end of a semester may provide
skewed results. A future study should either sur-
vey the students at a more neutral point in the
semester, sucb as the middle, or collect data at
two points during the semester to look for cohe-
sion.

The motivation of students may have likewise
been affected by the type of course they were
taking. Because these students were required
to take the developmental mathematics course,
they may not have heen as motivated as stu-
dents who take developmental courses because
they want to or know they need the additional
education. As the course for the current research
was only offered online, the students may have
not been as motivated to come to the computer
lab to complete their work instead of complet-
ing the work in their dorm rooms. This might
have affected their grade as fhey were required
to spend 4 hours a week in the computer tab for
this course. Thus, some students may have had a
higher grade if tbey simply had been motivated
to do their work in the computer lab or if the
grading procedure was changed to decrease the
number of required hours in the lab.

Further, the fact that only 89 of the 511 stu-
dents enrolled in the course completed all sur-
veys for the study may indicate the sample was
skewed to include those more motivated to suc-
ceed in tbe course. Students self-selected them
selves by taking the time to complete all surveys
and receive the extra credit. Thus, findings were
limited to only those who chose to do the extra
work to receive the extra credit.

Implications for Practice and
Future Research

The findings of the current study suggest suc-
cess in an online deveiopmentai mathematics
course is dependent, in part, upon the learning
strategies and self-eificacy of the students. More
specifically, it is the students' self-efficacy, mo-
tivation, concentration, information processing,
and self-testing skills that are of most impor-
tance when predicting grade achievement. The
good news is direct instruction can affect each of
these factors (Weinstein et al., 2000). Providing
real examples and practice to students on how
to transfer strategies from a traditional to an on-
line classroom can give students tools to ensure
success in the online classroom. In an online
course, this may be a little difficult to do as stu-
dents often have little to no face-to-face inter-
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action with an instructor. Instructors may con-
sider setting up meetings with students enrolled
in the online course during which they focus on
learning strategies and overtly teach students
how to apply strategies in their online course.
This study identifies strategies most important
to success in an online mathematics course and
previous research has identified direct methods
to teach these strategies. The combination can
help improve academic success even in online
mathematics courses (Hofer, Yu, & Pintrich,
1998; Weinstein et al., 2000).

The ctirrent study is a foundational point
from which future research may take several
directions. First, future research should focus
on teaching the strategies that are important to
online learning success. By examining the dif-
ferences between students who do and do not
receive training on how to learn in an online
course, research can help establish causality and
look more closely at the direct influence of the
iearning strategies on student achievement.

A second recommendation for future re-
search would be to compare success rates in
developmental courses offered via a traditional

versus an online classroom. If the same course
material is covered in each class, this compari-
son would provide interesting data to discuss
the effects of tiie classroom environment. Like-
wise, a comparison study between students who
have or have not taken the course previously
may provide evidence for strategy use and moti-
vation of students taking the course a first time
as compared to those who have previously taken
the course and not succeeded.

Additionally, universities might consider
screening who is and is not allowed to take an
online course. The current research suggests
that students with specific skills are more likely
to succeed in the online classroom than students
who lack those skills. Therefore, inventories to
measure specific study skills could be part of a
placement system. This may suggest the need
for programs to perform some sort of learning-
strategy screening for students wanting to enroll
in online courses in order to offer students the
most optimal learning environment for their
own skill set.

Conclusion
As the use of online education continues to in-
crease, there is a strong sense of urgency to un-
derstand student learning in this new environ-
ment (Picciano, 2002). Research has provided
evidence for the importance of learning strate-
gies in the traditional classroom but has yet to
examine what strategies are important and use-
ful in the online learning classroom (Weinstein
et al., 2000). Although students in online cours-
es are implementing many of the same strategies
as their counterparts in traditional classrooms,
there has been little evidence to show what
strategies are most useful in this new environ-
ment and how some strategies may translate to
a new learning environment (Kauffman, 2004).
Understanding what is important for success in
online educational environments is vitally im-
portant to the success of online education.

The current research implies that with strat-
egy education, success rates for students in on-
line developmental courses will increase. With
the inclusion of specific learning strategy educa-
tion imbedded within the course work, students
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can better use these powerful tools to improve
their learning. The results of the current study
provide insight into the importance of under-
standing learning strategy use and education in
the developmental online education setting to
ensure student success.

References
Alexander. P. A., Murphy, P. K., Woods, B. S., &

Duhon, K. E. (1997). College instruction and
concomitant changes in students' knov '̂ledge,
interest, and strategy use: A study of domain
learning. Contemporary Educational Psychol-
ogy, 22(2). 125-146.

Azevedo, R. (2005). Using hypermedia as a meta-
cognitive tool for enhancing student learning?
The role of self-regulated learning. Education-
al Psychologist, 40(4). 199-209.

Bandura, A. (1993). Perceived self-efficacy in cog-
nitive development and functioning. Educa-
tional Psychologist, 28(1), 117-148.

Bandura, A. (1997). Self-efficacy: The exercise
of control. New York: W. H. Freeman/Times
Books/ Henry Holt & Co.

Bandura, A. (2001). Guide for constructing self-ef-
ficacy scales. Unpublished manusctipt, Emory
University, Atlanta, GA.

Bandura, A., & Schunk. D. H. (1981). Cultivating
competence, self-efficacy, and intrinsic inter-
est through proximal self-motivation. Journal
of Personality and Soda! Psychology, 41, 586-
598.

Braten, I., & Olaussen. B. S. (2000). Motivation
in college: Understanding Norwegian college
students' performance on the LASSI Motiva-
tion Subscale and their beliefs about academic
motivation. Learning & individual Differences,
(2(2), 177-187.

Brophy, ]. (2004). Motivating students to learn.
Mahwah, NJ: Lawrence Eribaum Associates.

Chang, M. (2005). Applying self regulated learn-
ing strategies in a Web-based instruction - An
investigation of motivation perception. Com-
puter Assisted Language Learning. 18(3), 217-
230.

Deming, M, P. Valeri-Gotd, M,. & Idleman, L. S.
(1994). The reliability and validity of Learning
and Study Strategies Inventory (LASSI) vf\\b
college developmental students. Reading Re-
search & Instruction, 33(4), 309-318.

Hofer, B. K., Yu, S. L., & Pintrich, P R. (1998).
Teaching college students to be self-regulated
learners, tn D. H. Schunk & B. ]. Zimmerman
(Hds.), Self regulated learning: From teaching
to self reflective practice (pp. 57 85). New York:
Guilford.

Kauffman, D, F. (2004). Self-regulated learning in
Web-based environments: Instructional tools
designed to facilitate cognitive strategy use.

metacognitive processing, and motivational
beliefs. Journal of Educational Computing Re-
search, 3o{i/z), !39-i6i.

Kovach, K., & Wilgosh, L. R. (1999). Learning
and study strategies, and performance anxiety
in postsecondary students with learning dis-
abilities: A preliminary study. Developmental
Disabilities Bulletin, 27(1), 47-57.

Nist, S. L., Mealey, D. L., Simpson, M. L., & Kroc,
R. (1990). Measuring the affective and cogni-
tive growth of regularly admitted and Devel-
opmental Studies students using the Learning
and Study Strategies Inventory (LASSI). Read-
ing Research & Instruction, 30(1). 44-49,

Olejnik, S., & Nist, S, L. (1992). Identifying latent
variables measured by the Learning and Study
Strategies Inventory (LASSI). Journal of Ex-
perimental Education, 60(2), 151-159.

Pajares. F. (1996). Self-Efficacy belieft and math-
ematical problem-solving of gifted students.
Contemporary Educational Psychology, 21,325-
344-

There is a strong sense of
urgency to understand
student learning in this new
environment.

Pajares, F., & Graham, L. (1999). Self-efficacy,
motivation constructs, and mathematics per-
formance of entering middle school students.
Contemporary Educational Psychology, 24(2),
124-139-

Picciano. A. (2002). Beyond student perceptions:
Issues of interaction, presence, and perfor-
mance in an online course. Journal of Asyn-
chronous Learning Networks, 6(1), 21-40.

Pintrich, P. R. (2003). A motivational science
perspective on the role of student motivation
in learning and teaching contexts. Journal of
Educational Psychology, 95(4), 667-686.

Pressley, M., Borkowski, J.G., & Schneider, W.
(1987). Cognitive strategies: Good strategy us-
ers coordinate metacognition and knowledge.
Annals of Child Development, 4, 89-129.

Pressley, M., & McCormick, C.B. (1995). Advanced
educational psychology for educators, research-
ers, and policymakers. New York: Harper-Col-
lins.

Quintana, C, Zhang, M., & Drajcik, J. (2005).
A framework for supporting metacognitive
aspects of online inquiry through software-
based scaffolding. Educational Psychologist,
40(4), 235-244.

Robbins, S. B., Lauver, K., Le, H., Davis, D,, Lang-
ley, R.. & Carlstrom, A. (2004). Do psycho-

social and study skill factors predict college
outcomes? A meta-analysis. Psychological Bul
letin, 130(2), 261-288.

Schumacker, R. E., Sayler, M., & Bembry, K. L.
(1995). Identifying at-risk gifted students in
an early college entrance program. Roeper Re-
view, 18(2), 126-129,

Schunk, D., & Gunn, T. (1986). Self-efficacy and
skill development: Influence of task strategies
and attributions. Journal of Educational Re
search, 79(4). 238144-

Shunk, D. H. (1996), Goal and self-evaluative in
fluences during children's cognitive skill learn
ing. American Educational Research Journal,
33. 359 382.

Simpson, M.L., Hynd, C.R., Nist, S.L., & Burrell,
K.I, (1997). College academic assistance pro-
grams and practices. Educational Psychology
Review, 9,39-87.

Simpson. M. L., Stahl. N. A.. & Francis, M. A.,
(2004). Reading and learning strategies: Rec-
ommendations for the 21st Century. Journal of
Developmental Education. 28(2), 2-15.

Weinstein, C.E., Husman, |., & Dierking, D.R.
(2000). Interventions with a focus on learning
strategies. In M. Boekaerts, PR. Pintrich, &
M, Zeidner (Eds.), Handbook of self regulation
(pp, 727-747). San Diego: Academic Press.

Weinstein C.E.. & Palmer, D.R. (2002). User's
manual: Learning and Study Strategies Inven-
tory (2nd ed.). Clearwater, PL: H8fH Publish-
ing Company.

Weinstein, C.E., Schulte, A., & Palmer, D.R,
(1987). Ihe Learning and Study Strategies In-
ventory. Clearwater, FL: H & H Publishing.

Whipp, J., & Chiarelli, S. (2004). Self-regulation
in a Web-based course: A case study. Educa-
tional Technology Research and Development,
52(4), 5-22.

Wood, P. (2001). Vie U.S. Department of Edu-
cation and student financial aid for distance
education: An update. Washington, DC: ERIC
Clearinghouse on Higher Education.

Yip, M. C. W., & Chung, O. L. L. (2005). Relation-
ship of study strategies and academic perfor-
mance in different learning phases of higher
education in Hong Kong. Educational Research
and Evaluation, Ji(i), 61-70,

Zimmerman, B. J. (2000). Self-efficacy: An es-
sential motive to learn. Contemporary Educa
tional Psychology, 25, 82-91.

Zimmerman, B. J,, & Schunk, D. H. (2001). Self-
regulated learning and academic achievement:
Theoretical perspectives (2nd ed.). Mahwah,
NJ: Lawrence Erlbaum Associates.

Zimmerman, B. J., & Tsikalas, K. E. (2005).
Can computer-based learning environments
(CBLEs) be used as self-regulatory tools to
enhance learning? Educational Psychologist.
40(4), 267-271. Q

14 JOURNAL o/"DEVELOPMENTAL EDUCATION






