ABSTRACT
JACKSON, KAREN LATRICE TERRELL. Connecting Expectations and Values: Students’
Perceptions of Developmental Mathematics in a Computer-based Learning Environment.
(Under the direction of Dr. Matthew Militello.)
Students’ perceptions influence their expectations and values. According to Expectations
and Values Theory of Achievement Motivation (EVT-AM), students’ expectations and
values impact their behaviors (Eccles & Wigfield, 2002). This study seeks to find students’
perceptions of developmental mathematics in a mastery learning computer-based
environment in order to gain understanding of the attitudes and behaviors students believe
they need to have to be successful in this environment. Q-methodology, which provides an
opportunity to study individuals’ subjective reality using quantitative methods, is used to
investigate students’ perceptions. Literature on EVT-AM, mastery learning, developmental
mathematics, and computer-based mathematics pedagogy were used to develop as set of
statements. Statements were printed on cards, and students in a developmental mathematics
mastery learning computer-based course were given an opportunity to sort the statements. A
post-sort survey was given to the students in order to gather demographic information and to
gain an in-depth of understanding about each individual student’s sort. Data analysis
indicated four distinct and statistically significant factors: Commitment, Confidence, and
Resources; Communication and Understanding; Access and Mastery; Ability and Strategy.
Along with these emerging factors a complete synthesis of the data provides an
understanding of activities students believe will enable them to be successful in the mastery
learning computer-based developmental mathematics course. The findings of this study
generate considerations for practice, policy, and further research in the field of
developmental mathematics redesign.
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CHAPTER 1: INTRODUCTION
“If you talk to a man in a language he understands, that goes to his head. If you talk
to him in his language, that goes to his heart.”
-Nelson Mandela
Mathematics is the language scientists use to describe the world (Arianrhod, 2005;
Guillen, 1995). Without this language technologies that we use daily that were developed by
professionals in the fields of science, technology, and engineering would not exist. Like any
other language, it takes time, practice, and opportunities to apply the language of
mathematics in order for it to be meaningful and useful to a student who needs to develop
strong critical thinking and problem-solving skills. Mathematicians and mathematics
educators have done studies (Guillen, M., 1995, Laughbaum E.D., 2001, Jamison, R., 2000)
of the way the language of mathematics is effectively applied in order for students to gain
knowledge of its skills, processes, and applications. However, the affective, cognitive, and
meta-cognitive domains of the motivations that result in the behaviors of individuals studying
mathematics are rarely studied. Barbatis (2010) concluded that it is a serious oversight to
ignore these domains in student learning outcomes. Additionally, students at community
colleges, especially those who place into developmental mathematics, have been left out of
the equation when it comes to making decisions about where to invest education dollars in
order to build a workforce that is academically prepared for the 21st century.
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Background of the Study
Community Colleges
Since the Manpower Development and Training Act of 1962, employment training
programs in the United States have evolved and the community college has been at the
forefront of the movement to prepare America’s workforce. It is common for community
colleges to witness growth during periods of economic trouble, and the latest economic
downturn was no different. Since 2007, enrollment at community colleges nationwide is up
22 percent (Mullin & Phillippe, 2011). An example of the proliferation of students can be
found in the community college system in the state of California, which represents a quarter
of the nation’s community college students. The California community college system
turned away 140,000 students in 2011 because there was not enough money to offer adequate
course sections. According to the National Center for Educational Statistics (NCES),
community colleges enroll 44% of all undergraduates in the United States and 43% of the
nation’s first-time freshmen (Mullin & Phillppe, 2011). Many community colleges are
scrambling to build capacity and to sustain initiatives and reforms necessary to examine the
level of responsibility these facts place upon these institutions of higher education.
Furthermore, as open-admissions institutions, community colleges have played a
significant role in the education of Americans who are academically underprepared to enter a
4-year institution. The 2011 Survey of Entering Student Engagement (SENSE) Promising
Practices data report found that 72% of students taking placement tests upon entering the
community college placed into at least one developmental education course (McClenney,
2012).
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Addressing issues of underprepared students has become a primary focus of
community college state system offices and 2-year institutions across the nation (Bettinger &
Long, 2009). The major issues of these underprepared students are course completion,
course progression, and degree completion. Chosen methods for addressing these problems
are defining effective benchmarks to measure student progress, analyzing institutional data
and using the institutional data to make effective changes to promote student success
(American Association of Community Colleges, 2012; Achieving the Dream, 2012).
Initiatives like Achieving the Dream (ATD), which are aimed at evidence-based institutional
improvement, claim to be accelerating student success and closing achievement gaps at 2year institutions nationally (ATD, 2012). Specifically for the high-risk, academically underprepared students who place into developmental education, the Achieving the Dream
network institutions have chosen student persistence; credit accumulation and course
completion; and course progression as benchmarks that indicate college readiness and
successful student performance (Association of Community Colleges., 2012).
Organizations that inform community college leadership such as ATD, the American
Association of Community Colleges (AACC), the Community College Resource Center
(CCRC), the National Center for Academic Transformation (NCAT), and the Center for
Community College Student Engagement (CCCSE) have researched methods that 2-year
institutions can investigate and implement in order to achieve these benchmarks (Group,
2012). Among these researched methods are first-year experience programs that ensure that
students attend an orientation, take placement tests, and enroll in a college success course
during their first semester. Another researched method is developmental course redesign
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(Edgecombe, 2011). The necessity for course redesign is exhibited even more clearly by a
study of Achieving the Dream (ATD) participating institutions’ findings that 19% of the
students who placed into developmental math at the community college were directed by the
placement test to take three course levels below college level math (Bailey, Jeong, & Cho,
2010). These numbers indicate that the issue of student’s being unsuccessful in mathematics
continues to exist even though college readiness is a focus of mathematics reform efforts in
kindergarten through twelfth grade.
In the next pages the relationship between college readiness and the underprepared
math student is presented. A view of the problem of the underprepared community college
math student will be discussed through the lenses of developmental math at the community
college, the developmental math student, and the developmental math course (Wood, Mahler,
& Blair, 2006). This is followed by details of the purpose of this study, the research
question, and the significance of this study for practice, policy, and research. This chapter
ends with an overview of the proposed research methodology and an explanation of the
theoretical framework used to guide the study.
College Readiness and Mathematics Reform in Kindergarten through Twelfth
Grade
Ensuring that students are ready for college has been the goal of kindergarten through
twelfth administrators and policy makers for decades (Cahoy, 2002). Examples of this
common goal can be found in programs like Goals 2000, which was created by a group of
state governors in 1989 to set standards to measure educational programs (H.R. 1804). The
standards promised that “by the year 2000, all students will leave grades 4, 8, and 12
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demonstrating competency over. . .English, mathematics, science” (sec 102, 3A). A decade
later, Secretary of Education Richard W. Riley (1999) appointed a committee to the National
Commission of Mathematics and Science Teaching for the 21 st Century with the charge of
investigating the quality of mathematics and science teaching in kindergarten through twelfth
grade. This committee’s research revealed that in comparison to other countries, the United
States was falling behind in science and math (Riley, 1999). Among the recommended
solutions to this problem were to improve the quality of teaching in science and math in
kindergarten through twelfth grade to increase the number of quality science and math
teachers in kindergarten through twelfth grade.
During the first quarter of the 21st century, policy makers continue to call for reform,
and global disparities in mathematics education are more pressing (America & Future, 2005).
The Committee on Prospering in the Global Economy of the 21st Century and Committee on
Science, Engineering, and Public Policy (America & Future, 2005) issued a report that
included the following statement:
Today, Americans are feeling the gradual and subtle effects of globalization that
challenge the economic and strategic leadership that the United States has enjoyed
since World War II. A substantial portion of our workforce finds itself in direct
competition for jobs with lower-wage workers around the globe, and leading-edge
scientific and engineering work is being accomplished in many parts of the world.
Thanks to globalization, driven by modern communications and other advances,
workers in virtually every sector must now face competitors who live just a mouseclick away in Ireland, Finland, China.
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The report continues to state that the United States’ loss of jobs in science,
technology, and mathematics (STEM) jobs will not be recovered unless we become a
competitor in the world market. Some of the goals stated that would improve this situation
were:
1) Improve kindergarten through twelfth grade mathematics and science education by
recruiting 10,000 science and mathematics teachers annually.
2) Sustain and strengthen the nation’s commitment to long-term basic research
3) Develop, recruit, and retain the brightest students, scientists, and engineers by making
the United States the most attractive setting to study and perform research
4) Ensure that the United States is the premier place in the world to innovate.
Consequently, statements like this one made by Bill Gates, educational philanthropist
and Chairman and Chief Software Architect of Microsoft Corporation continue to tell a
compelling story: “When I compare our high schools to what I see when I’m traveling
abroad, I am terrified for our workforce of tomorrow” (America & Future, 2005, p. 17).
The inability of kindergarten through twelfth grade institutions to adequately prepare
all students for college especially in the area of mathematics, which is the foundational
language for sciences, technology, and engineering, leaves community colleges in a position
to pick up the pieces when these students enter their doors.
Statement of the Problem
Introduction
In Byrd and McDonald’s (2005) qualitative study that asked undergraduate students
who have previously received associates degrees from a community college, were over 25
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years-old, and were first-generation college students what college readiness meant to them,
three themes emerged:
1. College readiness skill and abilities: academic skills (reading, writing and math),
time management, goal focus, and self-advocacy
2. Background influences: family factors, career influences, financial concerns,
college preparation,
3. Non-traditional student self-concept: self-concept, college system, irrelevant
information.
The findings from this study emphasize the need for non-academic skills in the
development of successful students (Byrd & McDonald, 2005). These findings also begin to
give us a view of the needs of community college students enrolled in developmental
mathematics.
Purpose of the Study
The purpose of this study is to discover students’ perceptions of a computer-based
developmental math course. More specifically, students’ expectations of the course,
students’ expectations of instructor and tutor, students’ expectations of themselves and values
that motivate them to achieve will be the focus. Developmental and social cognitive lenses
are used to guide this study.
Research Question
What are students’ perceptions of a developmental mathematics course in a
computer-based learning environment?
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Developmental Mathematics at the Community College
While the nation is looking to community colleges to bolster the workforce, a close
look at community college students suggests they are struggling to complete courses, to
persist from one semester to the next, and to complete their certificate/degree goals
(McClenney, 2012). Specifically, students placing into developmental education courses
may have to spend anywhere from one semester to several years before they actually obtain
the pre-requisite skills necessary to enroll in college level courses (ATD, 2012; Horn &
Skomsvold, 2011; McClenney, 2012).
The importance of the issues around community college students who place into
developmental education courses has been noted by state community college system offices.
Since 1999, two of the twelve performance measures used by the North Carolina Community
College System (NCCCS) for accountability purposes are passing rates of students in
developmental courses and success rates of developmental students in subsequent college
level course. As of 2011, the performance measure for developmental math students has
been changed to focus on developmental students’ performance in college-level math course
(NCCCS, 2012). However, a national study of developmental education conducted by
Boylan et al. (2007) demonstrated that only 68% of students in developmental math courses
passed with a C or better, and of those who completed the next level college math course,
only 58% passed the subsequent course with a C or better.
The Developmental Math Student
While a new design for developmental mathematics is being supported by national,
state, and local policy makers and stakeholders in 2-year institutions as way to address
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developmental math reform, the voices of the students affected by these changes are faint.
Surveys like Survey of Entering Student Engagement (SENSE) and the Community College
Survey of Student Engagement (CCSSE), which are performed by the Center for Community
College Student Engagement nationally, give community college students a voice regarding
their experiences during the first three weeks of college and their overall college experience,
respectively (McClenney, 2012). There is also a qualitative study performed by CCRC
(Karp & Bork, 2012) in which students were interviewed regarding the role they believe
students have in their education. Though most institutions have students complete instructor
and course evaluations each semester, research that focuses on the subjective reality of
community college students enrolled in computer-based developmental mathematics by
using the voices of the students themselves is rare.
Some mathematics students’ feelings about solving math problems stem from their
lived experiences in their math courses (Howard & Whitaker, 2011). Many students, having
repeatedly failed at math, feel defeated and insecure (Eccles & Jacobs, 1986; Howard &
Whitaker, 2011). These perceptions of powerlessness likely lead some students to withdraw
from math courses and sometimes they never return (Eccles & Jacobs, 1986; Fabry et al.,
1997; Ignash & Zavarella, 2009). According to recent reports, only 33% of students who
begin a developmental math sequence will ever complete it (Bailey et al., 2010). However,
every semester thousands of students enter math classrooms in America’s community
colleges hoping that this will be the semester that they can be successful.
These underprepared students’ perceptions of course expectations and values that
motivate them to achieve, which stem from their lived experiences in their math courses, is
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important to study because their perceptions impact their performance (Brothen & Wambach,
2001; Hattie, Biggs, & Purdie, 1996; Howard & Whitaker, 2011). This is echoed by the
voice of William Isaac Thomas (2012) whose fundamental theory of sociology states, “If
men define situations as real, they are real in their consequences.” Understanding
developmental math students’ perceptions will inform developmental math education
practice, policy, and research.
Potential Solutions
Bailey (2009) makes three suggestions for how to make developmental education
better:
1. Rethink assessment, focusing on understanding what students need to be successful
in college rather than placement into a sequence of curricula.
2. Open up college-level courses to those students just below the cut score and
incorporate academic support assistance to those who need it in college-level courses.
3. Work to minimize the time necessary to prepare the weakest academic students to
enter college-level courses.
A study of successful undergraduate college students in an online developmental math course
suggests that motivation, information processing, concentration, self-testing, and selfefficacy predicted the variance in student achievement (Duggan, et al., 2007).
Barbatis’ (2010) qualitative study of underprepared students who persisted or dropped
out discovered that the perceptions of the graduates and persisters were qualitatively different
than those of the dropouts. The dropouts were more likely to be deterred by life issues while
the graduates and persisters mentioned sense of responsibility, goal orientation,
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resourcefulness, determination, cultural and racial self-identification, and faith as reasons for
their success. The four emergent themes—pre-college characteristics, external college
support/ community influences, social involvement, and academic integration—could inform
the redesign of developmental education programs. Edgecombe (2011) found that successful
models of accelerated redesign include the following characteristics: student-centered
activities, multiple opportunities for students to reflect and refine their thinking, and strong
relationships between faculty and students and among students. A study of three community
colleges that invested significant resources into improving their developmental mathematics
programs that resulted in positive student outcomes demonstrated that different approaches to
addressing the problem can be effective (Le, Rogers, & Santos, 2011). One college chose
blended online/traditional course format; another chose to use different treatments for
different levels of developmental math, which included aligning expectations with local high
schools; the third community college chose to pour its resources into students who were one
semester from being removed from the college for academic failure(Le, Rogers, & Santos,
2011) . Each of these studies provides potential solutions to address the problem of students
who are underprepared for college level mathematics coursework. Some of the potential
solutions mentioned are included in whole course redesign, which is another strategy
suggested to address the issues of student academic performance in developmental
mathematics.
Developmental Math Course Redesign
There are a number of models for course redesign (Bassett & Frost, 2010; Dignath &
Buttner, 2008; Duggan, et al., 2007; Edgecombe, 2011; Jaggers & Bailey, 2010; Le, Rogers,
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& Santos, 2011; Mills, K 2010; Silverman & Seidman,2011; Twigg, 2003). A study of
college course redesign that investigated the models of courses from a variety of subject
areas at 30 colleges and universities found that their common characteristics included whole
course redesign, active learning, computer-based learning resources, mastery learning, ondemand help, and alternative staffing (Twigg, 2005). The emporium model is one of the
redesign models that has the student at its core and uses a computer lab environment for
instruction.
In the emporium model of education, students meet weekly to work on their
individual plans of study. There is much less emphasis on lecture and more emphasis on
enabling students to own their learning and be more actively engaged in learning. Ideally,
the model allows students the flexibility to move through the developmental math course
sequence at their own rate and lessen the likelihood of their having to repeat whole courses
when they fall short of passing a course. A computer-based course management system that
contains practice exercises, tutorials, tests, homework assignments, a grade book, an e-book,
videos, capability to customize questions that are algorithmically generated, and other
student supplements is typically used to guide the student through the required coursework
(Tong et al., 2012). While in the past, traditional classroom learning strategies have been
used in the developmental math computer lab environment, there is still little evidence that
these strategies translate successfully (Duggan et al., 2007). The emporium model differs
from these other strategies by focusing on the student by engaging them in active, masterybased learning. In the next section is a discussion of significance of the emporium model
within the context of developmental education and community colleges.
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Significance of the Study
Findings from Bailey’s (2009) study indicate that in order to improve developmental
education, educators must focus on understanding what students need to be successful in
college. In addition, rigorous studies of computer-based learning in developmental math are
necessary to understand the impact of math reforms on student success. There is a lack of
rigorous methods in studying this environment partly because there is a lack of foundational
theory for developmental math to build upon (Kinney, 2001; Wambach, Brothen, & Dikel,
2000). Findings from this study will begin to lay the theoretical foundation that practitioners,
policy makers, and researchers need in order to soundly assess the changes occurring in the
design of developmental math at the community college.
Significance for Practice
There are many variables that must be considered when implementing a newly
designed course. Placement of students within courses, instructional approach, the role of
technology, creating context for students while also focusing on skills development,
professional development for faculty and staff, and assessment of learning outcomes are
among the choices that faculty and institutional administrators must make. At the course
level, emergent factors from this study may be used to inform redesign implementation
decisions such as within-course placement and pacing; time-on-task requirements; defining
active engagement; within-course remediation; technology choices; and extrinsic motivators.
Student needs, instructor approach, course content, and institutional setting are four
elements that Grubb and Cox (2005) determined contribute to a classroom’s success or
failure as a learning environment. They suggest that diagnosing students’ perceptions is a
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method colleges can use to develop collective approaches that lead to successful classrooms.
Providing professional development for faculty, training tutors on best practices for
technology use, and individualizing instruction are essential in order to assist faculty in
developing course materials that enable students to learn math concepts, create context for
diverse groups, and assess student abilities to apply their learning in this challenging
environment (Bailey, 2010; McCutchen & Riney, 2014, Twigg, 2005). Training is one of
the five critical implementation issues exposed in a study of 30 colleges and universities that
were involved in course redesign (Twigg, 2003; www.thencat.org, 2012). Knowledge of
students’ perceptions regarding expectations and values that motivate them to achieve will
provide staff, faculty, and administrators implementing redesigned developmental math
courses with a better understanding of their practice.
Significance for Policy
The significance of community colleges in the United States’ plan for economic
development is exemplified by the Obama administration’s announcement of a $500 million
community college grant to expand job training through local employer partnerships
(Department of Labor, 2012). This is the first installment of $2 billion 4-year investment that
is a part of President Obama’s American Jobs Act, Trade Adjustment Assistance Community
College and Career Training Initiative. The federal grant is intended to enable community
colleges and their community partners to prepare job candidates for careers in the areas of
science, technology, engineering, and mathematics (STEM) occupations (Department of
Labor, 2011).
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One problem is that some of the students who could potentially benefit from
President Obama’s community college reform efforts do not successfully progress through or
persist in developmental courses. To reduce students’ failure in developmental math, course
redesign has become the focus of many initiatives at the state level. Studies at community
colleges such as Cleveland State in Cleveland, Tennessee, as well as other community
colleges in neighboring states demonstrate that developmental math students taking classes in
an emporium model or modified emporium model have comparable or higher rates of
success than students taking courses in a traditional lecture format (Bassett & Frost, 2010;
Mills, 2010; NCAT, 2012; Squires, et.al. 2009; Twigg, 2005). Namely, schools that have
adopted some variety of the emporium model have seen improvement in student pass rates,
completion of course sequence, retention, and persistence (Bassett & Frost, 2010; Mills,
2010; Squires, et. al., 2009; Twigg, 2003, 2005). The North Carolina Community College
System has chosen to focus on developmental math course redesign and is currently
implementing a revision of the structure of developmental mathematics curriculum at
community colleges statewide (Morrissey & Liston, 2011).
The ultimate success or failure of developmental math course redesign will be
influenced by student behaviors. Therefore, knowledge about student motivation for
activities they believe will enable them to be successful will influence institutional and statewide community college decisions to scale up and sustain these redesigned developmental
math courses. Departmental policies and course level policies will also be impacted to
accommodate the information obtained in studies around developmental math course
redesign.
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Significance for Research
According to Denzin (2009), three functions a theory should perform are organization
of descriptions that provide consensual meaning in a variety of teaching environments, a way
to explain these organized descriptions, and the means to provide a foundation for the
scientific prediction of future events. Persistence, retention, completion, and progression are
all descriptors that provide a surface explanation of what is happening to developmental math
students. Some studies of persistence and retention reflect that student completion of
developmental math, English, and reading courses are predictors of completing the first year
of college (Fike & Fike, 2008; Tinto, 2007) However, these indicators do not provide an
explanation of factors that contribute to student success; they only describe whether the
student is successful or not. These indicators leave gaps in the explanation as to why students
are not successful.
Expectancy-values theorists argue that individuals’ choice, persistence, and
performance can be explained by their beliefs about their ability to succeed at a task and the
extent to which they value the activity (Eccles & Jacobs, 1986; Eccles & Wigfield, 2002;
Wigfield & Eccles, 2000). Wambach (2000) calls for a developmental education theory that
recognizes individual differences and creates structure. Differences in design and delivery of
redesigned courses may have differential effects on different types of students (Hodara,
2011). Exploring students’ expectations and beliefs regarding success in developmental
math computer-based redesign courses will inform further research and pave the way by
realizing emergent factor structure for foundational theoretical perspectives in developmental
mathematics.
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Changes in course progression, retention, and overall student learning may be
attributed to how the course content is delivered, time that students can access the course
materials, type of learning management system, and/or variety in instructional approach.
Knowledge of characteristics that may emerge from this study will provide a platform for
institutional research departments to investigate possible relationships to areas of concern
such as student course progression, student retention, and completion of a college credential.
Overview of the Research Methodology
Q-methodology is used in this study to better understand the perceptions of the subset
of community college students defined as developmental math students taking a computerbased developmental math course. Q-methodology, which measures participants’
subjective reality and has the goal of understanding patterns of subjective perspectives
across individuals and variability within cases, is often contrasted in the literature with Rmethodology, which is objective in nature and has the goal of generalizing results to a
population (Maquire & Steelman, 1999; Taylor, B. , 2012, p. 70). In contrast, Qmethodology, a mixed methods approach, uses sequential procedures in order to elaborate
on findings from studies that return generalizable results (Creswell, 2003).
In the case of the study of developmental math students in a computer-based learning
environment, other studies have been performed that investigated and generalized findings
regarding students’ completion rates, course progression, and subsequent course
performance (Bailey, et.al., 2010; Boylan, et al., 2007; Fike & Fike, 2008; Tinto, 2007;
Waycaster, 2011). Others studies have focused on student self-efficacy and self-regulation
(Duggan, et al., 2007; Dupeyrat & Marine, 2004; Schunk, 2001; Tsikalas & Zimmerman,
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2005; Weinstein, et al., 2011). Others have analyzed student assessments to investigate the
quality of instruction in non-traditional classrooms where a variety of treatments were being
applied to the group (Bassett & Frost, 2010; Dignath & Butner, 2008; Edgecombe, 2011;
Hodora, 2011; Le, Rogers & Santos, 2011; Mills, 2010; Squires et al., 2009; Twigg, 2005).
There are also a few studies in which students were given an opportunity to self-report;
however, empirical flaws like attrition and weak design make the results questionable
(Bueschel, 2009; Fabry, et al., 1997; Howard & Whitaker, 2011; Karp & Bork, 2012).
Q-methodology will be used to gain more understanding about the developmental
math students’ perceptions of the computer-based learning environment and to investigate
patterns and variability within this group. The method of data analysis is defined by Qmethodology and the goal is to find emergent factor structure from the students’ perspective.
This mixed-methods approach utilizes statistical software to factor analyze the q-sorts to
identify emerging factors and inter-correlations. In the factor analysis procedure, the
emergent factors will be rotated to simple structure with the Varimax method. Factor arrays
are estimate models of the expressions of individual q-sorts that are closely related to that
factor. Factor scores were calculated for each of the statements. From there, individual
sorts that significantly contribute to the makeup of each factor were constructed into factor
arrays. Participant answers to open-ended questions were also explored.
Theoretical Framework
Expectancy-value theory of achievement motivation (EVT-AM) will be used to
examine students’ perceptions of a computer-based developmental math course (Wigfield,
1994). Expectancy-value theory of achievement motivation is based upon the position that
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individual expectations for success and the value they connect to the success are
determinants of their motivation to perform tasks related to achievement (Eccles & Jacobs,
1986; Eccles & Wigfield, 2002; Wigfield & Eccles, 2000). Expectations and values
regarding knowledge and learning in the mastery learning computer-based classroom
environment were used to study the students’ perception (Bloom, 1968; Gusky, 2007;
Rehberger & Yopp, 2009). In addition, the study considers expectations and values
regarding students’ perceptions of their skill, will, self-regulation, the course, the instruction
and themselves are representative of the cognitive, meta-cognitive, and affective processes
through which students cycle in this environment (Tsikalas et al., 2005;Weinstein et al.,
2011).

Student’s
expectations
and values
for success

Expectations
of course

Selfexpectations

Expectations
of instructor

Figure 1.1. Theoretical Framework

19

Organization of the Study
In Chapter 1, I provide the context of the study, the purpose of the study, and pose the
research question. Terms of language are explained and the significance of the study for
students, faculty, and community college policy makers at the institution and system level as
well as researchers is explained. A brief explanation of the research methodology and
theoretical framework is given. Chapter 2 includes a synthesis of the literature and research
on student motivation, student expectations, and student values and how these motivations,
expectations, and values impact student actions and ultimately student academic
performance. In Chapter 3, I give a detailed account of the methodology, data collection, and
data analysis techniques used to answer the research questions. In Chapter 4 I will present
the findings of the study. Chapter 5 will be a discussion of the findings and implications for
practice, policy and further research will be considered.
Chapter Summary
Community colleges are attempting to implement a variety of strategies to address the
problems that students who are placed into developmental math have progressing through
their courses. The strategy being applied to the students in this study includes the use of
mastery-based learning and an online computer learning management system. Students’
expectations and values for achievement in the computer-based learning environment and all
that it encompasses will impact their performance. This study examines students’
perceptions of their developmental math course taught in this environment.
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CHAPTER 2: LITERATURE REVIEW
In this chapter, literature on student perceptions relevant to academic achievement is
discussed. Students have a variety of reasons that explain why and how they are motivated
to achieve. Student beliefs about what it takes to succeed demonstrate “the why,” and
student expectations of themselves and others explain “the how.” I begin this chapter by
describing the learning environment of the students participating in this study and what is
known about underprepared students. This is followed by a discussion about relationship
between these underprepared students’ expectations and values and the mastery learning
computer-based environment. Conceptual, theoretical, and empirical studies on student
motivational beliefs and expectations for success are integrated throughout the literature
review to provide relevant connections to the components of the redesigned course and
expectations created within the mastery learning computer-based developmental math
environment.
Developmental Mathematics
Developmental mathematics at the community college consists of basic math,
essential math, introductory algebra, and intermediate algebra. These courses cover topics
beginning with addition, subtraction, multiplication, and division of real numbers; they
continue through linear functions, quadratic functions, rational functions, and radical
functions (Stigler, et al., Wood et al., 2006). In most cases, students have to earn a grade of
C or better to pass the course (Boylan, 2002; Gerlaugh et al., 2007; Mullin et al., 2012).
While 59% of students entering the community college place into developmental math, 19%
of them place three levels below college math (Rogers & Santos, 2011). Nationally, success
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rates in developmental math are 68% (Boylan et al., 2007). A study by Waycaster (2011)
demonstrates that these rates are not markedly different from success rates of students who
are college-ready and place into college-level math courses.
Traditionally, community college developmental math courses have been taught in a
lecture format (Boylan, 2002; Gerlaugh et al., 2007). Many of the math instructors are parttime faculty, and research shows that part-time faculty tend to be less accessible to students
and to bring less professional training to their jobs (Jaeger & Eagen, 2009). Additionally,
these content-area specialists in some cases have negative perceptions of students’ selfconcept in mathematics courses (Mesa, 2012). Though traditional and non-traditional
methods of developmental mathematics instruction have had some success, developmental
math course redesign has been recommended by many community college stakeholders and
policy makers as a way to address issues of course completion and course progression
(Hodora, 2011; McClenney, 2012; Stricoch, 2012; Twigg, 2003).
Developmental Math Course Redesign: The Modified Emporium Description
Developmental course redesign is being encouraged by community college
stakeholders as a method of improving student academic success. Directly impacting
developmental course redesign at community colleges is the emporium (or modified
emporium) model. This model, which requires students to master course material, is
comprised of interactions between the student, instructor, tutor, and a computer-based course
management system. Additionally, some studies show that the flexibility that this model
provides for instructors to individualize student instruction is the key to increasing student
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success in developmental mathematics (Silverman & Seidman, 2011; Squires, et al., 2009;
Tong, et al., 2012; Twigg, 2005)
An evaluation performed in 1999 in collaboration between the Pew Charitable Trust,
the Center for Academic Transformation at Rensselaer Polytechnic Institute in addition to a
group of universities, colleges, and community colleges focused on course completion,
student retention, student attitudes, and cost to the institution for 30 participating universities,
colleges, and community colleges across the nation. Of the 20 institutions whose
introductory courses in the humanities, quantitative subjects (including mathematics), social
sciences, and natural sciences were studied and found to be successful, six common
characteristics emerged. They were whole course redesign, active learning, computer-based
learning resources, mastery learning, on-demand help, and alternative staffing. One of the
successful whole course redesign models was the emporium model (Bassett & Frost, 2010;
Mills, 2010; Twigg, 2003).
The emporium model originated at Virginia Tech (Twigg, 2003). At the core of the
model are students who, through open-attendance, are given flexibility in choosing when,
where, and how to study and complete their math assignments. The students have access to a
computer lab that is staffed by an instructor, graduate teaching assistants, and peer or
professional tutors, all of whom are there to address students’ individual needs. The goal of
instruction is to equip the student to help themselves; therefore, emporium instructors and
tutors direct students to resources they can use to answer their own questions. As other
institutions began to replicate the original emporium model, it has been modified in a variety
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ways, some of which are to require student attendance or a scheduled group meeting time
each week (Twigg, 2003).
The modified emporium course being taken by students in this study consists of a
physical computer lab setting and a computer course management system. In the physical
computer lab, it is recommended that there be anywhere from 25 to over 100 computers. The
recommended tutor to student ratio is 1:25 (www.thencat.org). Class sections can consist of
25 to 45 students so that in the larger labs, more than one class can be held at a time. There
is one instructor assigned for each class section. Courses are four credit hours, and
attendance is mandatory (it counts as 5% of the student’s overall grade). Courses can consist
of multiple modules. The courses students in this study are enrolled in each consist of 3
modules. All tests and quizzes are proctored, but homework and watching videos can be
done in the classroom or at home.
Since students are put into an active learning role, their interactions with instructors
and tutors about the math can be more focused on the student’s individual needs. Students
work through a series of assignments beginning with a pre-test, the results of which
determine what topics the student needs to cover in order to master a particular module.
Since students move through the coursework at their own pace, a pacing guide is given to
students with the expectation that they complete one module every four weeks. If a student
achieves mastery (80% on the pre-test), then they are free to move on to the next module.
This is different from traditional math courses in which students who may be able to progress
faster are forced to sit through material they already know. If students do not achieve
mastery on the module pre-test, then they watch the on-line instructional videos, take notes
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using note shells created by faculty, and complete the homework and quizzes inside of the
module. The mastery score for homework is 100% and is 80% for quizzes. Once those
assignments are complete, the student then takes a post-test, which they must achieve
mastery on at 80%. Remediation in the emporium model is continuous and frequent.
Students go over problems missed on homework, quizzes and tests with the instructor and or
tutor individually or in small groups. If a student does not achieve mastery on the first posttest, they can re-take the post-test after intense remediation.
The emporium method of instruction supports findings of developmental education
teaching and learning research which demonstrate that including computer-based instruction,
maximizing student-faculty contact, engaging students in active learning, expecting students
to master course content, providing prompt feedback, and capitalizing time-on-task are best
practices (Blair, 2006; Chickering & Reisser, 1993; Smittle, P., 2003).
Characteristics of the Developmental Math Community College Student
Seventy-three percent of community college students aspire to transfer to a four-year
college or university and 79% want to obtain an associate’s degree (McClenney, 2012).
However, only 45% of these students actually achieve their goals within six years
(McClenney, 2012). While less than half of the students who enter community college have
earned a degree or certificate, transferred to a 4-year institution, or are still enrolled 6 years
after entering, the outcomes are even lower for low-income and first-generation college
students (Horn & Skomsvold, 2011).
Moreover, many of these students are entering the community college academically
underprepared. This is demonstrated by the fact that 72% of students taking placement tests
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upon entering the community college were placed into at least one developmental education
course (McClenney, 2012). Of those students who place into developmental education, 30%
never enroll in a remedial course and fewer than half complete the developmental education
sequence of courses (Bailey et al., 2010). Some research indicates that the groups that are
most likely to never complete their remedial sequence of courses are men, older students,
African American students, part-time students, and students in vocational programs (Bailey
et al., 2010). Another study indicates that some characteristics of underprepared community
college students are that they are first-generation college students, non-native English
speakers, and marginalized minority populations (Barbatis, 2010). Studies that delve into the
affective and cognitive domains of math students in general and more specifically
developmental math students claim that these students’ past experiences impact their beliefs;
in turn, those beliefs and values impact the behaviors they exhibit in the classroom as well as
their motivation. This cycle directly impacts their academic performance (Barbatis, 2010;
Duggan, et.al., 2007; Howard & Whitaker, 2011; Middleton & Spanias, 1999).
The Voice of the Developmental Mathematics Student
The voices of students in developmental mathematics are important to hear because
through them we can learn how to better serve this population of students. Many of these
students are first-generation college students and have not seen examples of how to handle
the rigorous expectations. A recent study (Stigler et al., 2010) sought to find out what
developmental math students understand about the mathematics that underlie the topics they
have been taught and whether or not these students use reasoning in answering mathematical
questions; the results indicate that students’ knowledge of procedures taught in the traditional
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environment is firmly rooted in some cases in a faulty way, which adds to students’
frustration.
The transition from a traditional math course to one taught in a computer-based
environment can add external pressure to students who already face a variety of work and
family responsibilities and multiple academic failures that have led to lack of confidence
(Bueschel, 2008; Duggan et al., 2007; Dweck, 2010; Howard & Whitaker, 2011; Middleton
& Spanias, 1999; Tong et al., 2012). However, some students have found that innovative
course environments have stimulated the learning process for them. One student from Los
Medanos College put it this way:
College is about having a career after high school, after college, so you want students
to understand the material and not just get good grades in class. I feel like it’d be
better for the students to actually understand the material and for the teachers to
change their teaching so that the students get a real understanding. (Bueschel, 2008)
The affective outcomes of this study of innovative classes were improved student confidence,
connection to classmates, and trust in the teacher as well as the learning process. Factors
effecting students’ belief in their ability to be successful in mathematics find their
foundations in students’ view of mathematics as a fixed body of knowledge which cannot be
influenced by the student versus the view of math as process which can be influenced by
knowledge brought by the student (Middleton & Spanias, 1999).
The lens through which students’ view mathematics learning stems from the manner
in which instructors develop the classroom environment as inquiry-based or solution based
(Bremer et al., 2013; Fabry et al., 1997; Grubb & Cox, 2005; Howard & Whitaker, 2011;
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Mesa 2012). Students who develop the need to conform rather than create in the
mathematics classroom have deep-seated and long-held beliefs about how mathematics is
learned (Eccles & Jacobs, 1986; Grubb & Cox, 2005; Howard & Whitaker, 2011; Marzano et
al., 2001; Mesa, 2012). These beliefs manifest in students in the developmental math
environment and drive student achievement motivation (Duggan et al., 2007; Eccles &
Jacobs, 1986; Grubb & Cox, 2005; Howard & Whitaker, 2011; Marzano et al., 2001; Mesa,
2012). The instructor who creates the learning environment may be challenged to create
opportunities for previously unsuccessful students to succeed since some studies claim that
success is an external and an internal motivator, and students need to believe that they have
the ability to learn a particular topic (Bueschel, 2008; Duggan, et.al, 2007; Eccles & Jacobs,
1986; Middleton & Spanias, 1999; Smittle, 2003). The emporium model creates the
environment wherein students who have been previously unsuccessful can become actively
engaged in mastering developmental math concepts. The opportunity to be successful
continuously builds the students’ belief that they can self-regulate successfully (Dweck,
2010; Eccles et al., 2002; Reeve et al., 2008).
Theoretical Framework
Expectancy-value Theory
Expectancy-value theory (EVT) provides the lens through which this study examines
student’s perceptions of expectations and values regarding knowledge, learning, social
cognitive behaviors and meta-cognitive behaviors in the developmental math computer-based
learning environment. EVT, which has the goal of determining the mental calculations that
take place in attitude development, has been used to perform research in areas like
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organization communication, child development, health communication, marketing, and
economics (Liska, 1975).
Expectancy-value Theory of Achievement Motivation
Expectancy-value theory of achievement motivation (EVT-AM), an extension of
EVT, is based upon the position that individual expectations for success and the value they
connect to the success are determinants of their motivation to perform tasks related to
achievement (Duggan, et.al., 2007; Dupeyrat & Marine, 2004; Eccles & Jacobs, 1986;
Wigfield, 1994). The major constructs of the EVT-AM model are achievement behaviors
and belief/values constructs. The constructs include students’ belief in their ability, student
expectations for success, choices students make related to their achievement, and subjective
task values such as incentive value; attainment value; and cost. Other constructs directly
related to the EVT-AM model are students’ self-efficacy, intrinsic motivation, extrinsic
motivation, and interest. The basic argument of EVT-AM theorists is that “individuals’
choice, persistence, and performance can be explained by their beliefs about how well they
will do on the activity and the extent to which they value the activity” (Wigfield & Eccles,
2000, p. 68).
Achievement Motivation: Extrinsic to Intrinsic
Confidence that one can do a task does not always compel one to do the task (Brothen
& Wambach, 2001; Eccles & Wigfield, 2002; Tsikalas & Zimmerman, 2005). Typically an
individual has to have a compelling reason to begin and complete a task (Duggan, et.al.,
2007; Dupeyrat & Marine, 2004; Eccles & Jacobs, 1986; Wigfield, 1994). That compelling
reason can arise as a result of an external motivator or an internal motivator (Duggan, et.al.,
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2007; Dupeyrat & Marine, 2004; Eccles & Jacobs, 1986; Schunk, 2001; Wigfield, 1994).
Students taking developmental mathematics enter courses with varying degrees of each kind
of motivation (Dupeyrat & Marine, 2004; Garafalo, & Lester, 1985). For some, the
motivator is the goal of getting a degree that will lead to better employment; for others, it is
the goal of having a college graduate in the family; and still for others, it may simply be selfdetermination to be successful (Duggan, et.al., 2007; Dupeyrat & Marine, 2004; Eccles &
Jacobs, 1986; Ryan & Deci, 2000; Schunk, 2001; Wigfield, 1994).
From one study of students’ earlier unsuccessful math experiences and current
successful math experience (Howard & Whitaker, 2011), three themes emerged. The first
emergent theme was a turning point in the students’ belief that they could be successful
which was attributed to the second theme. The second theme was the use of strategies that
led to success such as asking questions until understanding occurred and diligent, consistent
study habits. Motivation was the final emergent theme, and from the students’ perspective, it
was the number one predictor of their success.
Social scientists believe that it is human nature to be motivated to an optimal level of
stimulation and basic competence. There is also evidence that internal motivation is lessened
by exertion of external control and negative feedback regarding an individual’s competence
(Eccles & Wigfield, 2002). However, internal motivation increases when the learner is
guided by natural needs for competence and self-determination, which are both driven
externally. These external motivators provide reason to fully internalize behavior. This
external self-determination driven by the desire for better employment or to make one’s
family proud, when supported by stimulants such as positive feedback and strategies that
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result in success, can result in internalized beliefs and behaviors (Blair, 2006; Ryan & Deci,
2000).
Student Motivation: A Connection to Expectations and Values
Will, motivation, and affective components of strategic learning that add or detract
from student success as defined by Weinstein, et al. (2011) is connected to students’ past
experiences and their beliefs. Consequently, those beliefs impact the behaviors they exhibit
in the classroom and their motivation, which in turn directly impact their academic
performance (Duggan, et.al., 2007; Dupeyrat & Marine, 2004; Eccles & Jacobs, 1986;
Wigfield, 1994). Some studies (Bandura,1993; Schunk, 2001) demonstrate that self-efficacy,
one’s will or power to believe that they can be successful in a particular situation, is directly
influenced by feedback regarding the situation. Pajeres’ (2008) research found that both
learning strategies and self-efficacy increase student motivation and their desire to continue
in a task as challenging as a computer-based developmental mathematics course. The
opposite is true for students who do not feel that they are able to perform successfully in
developmental math courses, as they tend to develop a learned helplessness and disengage in
the learning process (Howard & Whitaker, 2011).
Student Behaviors: A Connection to Expectations and Values
There are a variety of behaviors students exhibit when they are motivated to achieve.
Garofalo & Lester (1985) apply a cognitive-metacognitive framework to the mathematical
problem-solving process, which includes an orientation phase, organization/planning phase,
execution phase, and the verification stage. They argue that training students to use these
stages when solving problems may improve their ability to problem solve. Weinstein’s
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(2011) model of strategic learning, which uses the three broad categories of skill, will, and
self-regulation to analyze the learner (the core of the model) has been used by researchers as
a framework to study developmental mathematics achievement in computer-based learning
environments (Duggan et al., 2007). Skill, which is defined by Weinstein et al. (2011) as
knowledge about and knowing how to use learning strategies and thinking skills, is covered
in many college success courses.
College success courses and academic learning centers at community colleges
provide students with opportunities to learn more about their own learning. These courses
and centers cover topics such as goal-setting, learning-styles, college culture, time
management, test-taking strategies, note-taking strategies, library skills, and personal
improvement strategies. At the community college where these developmental math students
are being studied, all students are required to have taken a college success course or have had
some college experience in order to be admitted to the college. So it might be assumed that
these students’ perceptions their learning is positive. However, a review of the literature on
study skills intervention suggests that these cognitive skills are most useful to students when
taught in context of the actual learning situation within which the skills will be used (Hattie,
Biggs & Purdie, 1996).
Student self-expectations.
Students’ expectations of themselves for learning and the strategies they believe they
need to use to achieve academic success are many and various. A term used widely in the
literature when discussing students’ expectations for academic success and the behaviors
they exhibit is “self-regulation,” which is defined as “actions and processes directed to
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acquiring information or skill that involve agency, purpose, and instrumentality perceptions
by learners” (Zimmerman, 1989, p. 329). A self-regulated student is defined as being
responsible for their own learning and taking an active role in the learning process (Dignath
& Buttner, 2008; Zimmerman & Tsikalis, 2005;). One of the six principles of effective
teaching for the developmental student includes addressing non-cognitive issues that affect
learning, which directly involves student motivation and the ability to self-regulate one’s
learning (Smittle, 2003). Wambach et al. (2000) state that, “the conscious development of
self-regulation is the task that might distinguish developmental education programs from
other postsecondary education programs” (p.3). It has also been found that as part of the
community college socialization process. community college instructors expect students to
“own” their learning process by exhibiting “self-awareness” and that the role of the student is
more “fluid” than other roles when it comes to applying strategies that might lead to
successful role enactment (Karp & Bork, 2012).
Reasons why some students self-regulate are diverse. One study of self-regulated
learning indicated that some cultural and educational influences were found to explain the
differences between Japanese students’ and Australian students’ beliefs about the relationship
between memorization and understanding and how those beliefs impacted their choice of
learning strategies (Purdie & Hattie, 1996). In a study of students in a computer-assisted,
mastery learning environment, conscientiousness in addition to the student’s tendency to be
organized, careful, and disciplined, was found to be directly related to successful academic
behaviors (Brothen & Wambach, 2001). Research by Wambach et al. (2001) found that
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conscientiousness coupled with metacognitive study skills are better predictors of academic
success than American College Testing (ACT) scores.
In a meta-analysis of developmental mathematics classroom pedagogy literature,
metacognition, understanding student thinking, and computer-based learning were among the
categories examined (Hodara, 2011). One of the conclusions of this study was that because
of problems with internal validity, more rigorous evaluation of computer-based learning is
necessary to determine its impact on course completion and student learning outcomes.
However, it was specifically noted that in performing these evaluations, students’ responses
to the impact of computer-based learning environment on their success needs to be examined
(Hodara, 2011).
Howard and Whitaker’s (2011) study identified a negative turning point, a point in
the student’s past that was followed by failure in mathematics, and a positive turning point,
where the student’s mindset toward mathematics became more positive. This study revealed
that when the negative turning point was experienced by the student, it was followed by a
strong belief that they were not capable of learning mathematics (Howard & Whitaker,
2011). This is supported by other findings that students believe their math ability is fixed
and that they are only capable of learning so far and no further (Dweck, 2010). Learned
helplessness, which is “surrender of control over successful learning,” is fueled by students’
perceptions of their inability to learn mathematics (Middleton & Spanias, 1999). A key
finding of Bandura’s (1993) study is, “Saying something should not be confused with
believing it to be so” (p. 145). This is a reminder that students’ self-efficacy is a complex
process of self-persuasion that relies on cognitive processing of diverse sources of efficacy
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information. A student’s level of commitment, task approach, and self-diagnosis are also
behaviors that indicate student expectations and beliefs (Bandura, 1993; Weinstein, Acee, &
Jung, 2011)
Students’ and course expectations: Teaching and learning.
Mastery learning as exhibited in the modified emporium model is a process that finds
its foundation in Bloom’s (1968) Learning for Mastery (LFM), a process wherein a
curriculum is divided into units that are taught, formatively assessed, and, if necessary,
retaught and reassessed until mastery is achieved (Gusky, 2007; Rehberger & Yopp, 2009).
Keller’s (1968) Personalized System of Instruction (PSI) is a system of mastery learning very
similar to LFM; however, in PSI, students move through the material at their own rates. In
some cases, both LFM and PSI have been characterized as resulting in high dropout rates and
instances where learners spend multiple semesters struggling at their own pace (Kulik et al.,
1990). However, in contrast, some studies demonstrate that the feedback offered in a
mastery learning environment is impactful in increasing student achievement (Blair, 2006;
Kulik et al, 1990; Marzano, Pickering, and Pollack, 2001). The most effective feedback is
corrective, timely, and criterion-referenced (Marzano et al., 2001). Bloom (1968) concluded
that mastery has to have a subjective conceptual value to the student and it must be
recognized publicly.
Computer-instructed courses, which create environments that provide the opportunity
for timely feedback and mastery learning, have been received with mixed feelings and
ambivalence in the higher education community. Quality of instruction delivered by
computer is a concern (Grubb & Cox, 2005), and it should be if instructors are just
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transforming their lecture-based courses into online versions. The expectations and integrity
of the course, course progression, course completion, and performance in subsequent math
courses are all concerns when considering implementation of a predominantly computerized
system of teaching developmental mathematics (Jaggars & Bailey, 2010).
When considering delivering computer-based instruction to students in developmental
math, course designers and instructors must also consider the unique characteristics of this
student population. A study of developmental math students taking their course in a
computer-based format versus a lecture-based format concluded that students in the
computer-based format were more likely to withdraw from the course (Ignash & Zavarella,
2009). The reasons most cited for dropping out of a computer-based course include
unexpected challenges and not fully understanding what it takes to learn in a developmental
math course presented in a computer-based format (Ignash & Zavarella, 2009). Interestingly,
Bloom (1968) argues that if schools frustrate students in the areas self-development and ideas
that they will resort to hedonism and interpersonal relations.
Adult students who are entering a developmental math course may already feel
incapable of being successful math students (Middleton & Spanais, 2012; Silverman &
Seidman, 2011; Yopp & Rehberger, 2009). In the past, these adult students were put in a
position where they were sitting passively listening to the “resident expert.” In some cases,
this arrangement adds to the students’ beliefs that only people like the instructor are supposed
to be able to do math (Mesa, 2012; Middleton & Spanais, 2012; Yopp & Rehberger, 2009).
Add the fact that these students who are placing into developmental mathematics have
traditionally been taught using this lecture format where often they repeatedly do not
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complete homework assignments and fail tests (Hodora, 2011). Continuous failure has
destroyed their belief that they can be successful in developmental math (Dupeyrat &
Marine, 2004; Dweck, 2010; Eccles & Jacobs, 1986; Fike, 2008; Howard & Whitaker, 2011;
Mesa, 2012). In contrast, a few assumptions made by adult learning theorists support adult
students’ abilities to perform well in the mastery learning computer-based environment
(Hodora, 2011, Ignash & Zavarella, 2009; Marzano et al., 2001; Mesa, 2012). Abela (2009)
concluded that adults are “independent and self-directing, have experience, have learning
integrated into their daily lives, are interested in problem solving, and are motivated more by
internal drives than external drives” (as cited in Weinstein, 2011, p. 11).
Now, redesign proponents are proposing that these adult students who lack selfconfidence regarding their ability to do mathematics as a result of past failures in
mathematics courses in the lecture format take a developmental math course that is facilitated
by an instructor and depends heavily on the student’s ability to self-regulate (Edgecombe,
2011; Morrisey & Liston, 2011; Schraw, 2007; Twigg, 2005). In the new mastery learning
environment, the role of the instructor as well as the design and delivery of the course is new
for many students (Schraw, 2007; Silverman & Seidman, 2011). Students are also being
asked to be active in their own learning with structure and support provided instead of direct
lecture (Chickering & Reisser, 1993; Twigg, 2005). The combination of these factors for
students who may be classified as non-traditional or under-prepared could create a scenario
where the students disengage from the course (Bailey et al., 2010; Ignash & Zavarella, 2009;
Tinto, 2007).
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However, some research supports the fact that change in students’ perceptions of their
ability to be successful in developmental math occurs when they are empowered by the
success that they achieve in a mastery-based model (Grubb & Cox, 2005; Hodora, 2011;
Mills, 2010; Siverman & Seidman, 2011; Squires, et.al., 2009; Twigg, 2003). This model
gives the students the ability to obtain success since they have to achieve mastery in a
module before moving on. In the traditional lecture format, students fail test after test with
no built-in remediation, and when a student is failing, there is a subtle expectation that they
will seek assistance outside of class during the instructor’s office hours or at the tutoring
center. So, though a study by Jaggars and Bailey (2010) indicates that learning in an online
environment may stunt the progression of low-income and academically underprepared
students unless additional supports are put in place to promote academic growth, the mastery
learning model just may be providing the supports that will provide the medium for academic
growth.
However, several studies indicate that in addition to being academically
underprepared, the developmental education student’s skills, attitudes, habits, and behaviors
contribute to low success rates (Karp & Bork, 2012; Rosenbaum, Deil-Aman, & Person,
2006). Successful community college students as defined by Byrd and MacDonald (2005)
can advocate for themselves in order to get help, have strong time-management skills and
goal orientation, and understand college systems and procedures. A CCRC (2012) study of
community college student roles found that community college instructors expect community
college students to “engage in self-directed and timely help-seeking behavior.” This same
study indicated that community college instructors expect students to know how they study
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best (Karp & Bork, 2012). The modified emporium model, which is characterized by its
multiple methods of students’ support; computer-based learning environment; mastery
learning; and frequent faculty-student interactions, creates a formula for student academic
success.
Student, instructor, and course expectations for success: Relationships.
Rigor, relevance, and relationship (Brothen & Wambach, 2001) create a lens through
which we can view the interactions between the student, instructor, tutor, and the coursework
in a developmental math, computer-based, mastery learning environment. The rigor, which
refers to levels of knowledge acquisition, is directly impacted by the design and delivery of
the coursework. Relevance, which is the degree to which a student applies the acquired
knowledge, is measured through course assessments. Both rigor and relevance are
determined by the instructor.
Tinto (2007) suggests that students who spend more time and are more involved in
their courses learn more when the educational environment is one where expectations for
achievement are high, feedback is provided frequently, and students are actively sharing their
learning with others. Though students do not typically get an opportunity to provide input in
the course design, delivery, or assessment, they are expected to acclimate and achieve in the
classroom environment. However, the computer-based learning environment provides a
unique opportunity for students to participate in their learning experience because instructors
can provide a foundation for building relationships by monitoring student progress and
giving frequent and individualized feedback (Blair, 2006; Boroch et al., 2007; Boylan, 2002;
Fabry, 1997; Siadat et al., 2008). The actual interactions between student and instructor,

39

student and student, student and tutor, as well as the student and the coursework itself all
determine the relationship component (Blair, 2006; Boroch et al., 2007; Boylan, 2002; Fabry,
1997; Siadat et al., 2008). The combined relationships that foster the exchange of
information between the student, the instructor, the tutor, and the course reveals the prior
knowledge, the past experiences, the beliefs, the attitudes, the perceptions all ultimately
predict the performance in the course (Eccles & Jacobs, 1986; Eccles & Wigfield, 2002;
Marzano et al., 2001; Wadsworth et al, 2007). Some studies demonstrate that the
relationship between student and instructor, which allows instructors to understand student
thinking, leads to instructors making better instructional choices that result in increased math
achievement (Ball & Bass, 2000; Bueschal, 2008; Hodora, 2011; Karp & Bork, 2012).
Expectations for feedback, learning strategies, self-regulation and self-efficacy are all
developed or conveyed through the relationship between student, instructor, tutor and course
delivery, course design, and course assessment (Blair, 2006; Fabry, et al., 1997; Tong, et al.,
2012). It is this relationship that directly impacts students’ perception of their performance
in the emporium learning environment. These facts present justification for the importance
of studying students’ perceptions in computer based, mastery learning developmental math
course.
Chapter Summary
In Chapter 2, I summarized and synthesized the conceptual, theoretical, and empirical
studies on student motivational beliefs and expectations for success and connected the
findings to the components of the redesigned course and expectations created by the mastery
learning environment under study. In this study, the intent is to engage students in the
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learning process by giving them an active voice that can be used to impact the development,
design, and delivery of computer-based developmental mathematics courses at the
community college being studied. The academically underprepared students’ voices
regarding their values and expectations that motivate them to succeed in this computer based,
mastery learning, developmental mathematics environment may provide practitioners,
institutional policy makers, and researchers necessary information that can inform future
growth in this area. Hearing the voices of the underprepared developmental math students in
these courses is pertinent because ultimately it is their perceptions that provide the
foundation that will lead to their academic success or failure. In Chapter 3, I explain the
process that I used to answer the research question: What are students’ perceptions of a
developmental mathematics course in a computer based learning environment? In Chapter 4
the findings of the study will be presented and in Chapter 5 the findings will be discussed.
Chapter 5 will also consider implications for practice, policy, and research.
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CHAPTER 3: METHODOLOGY
Q-methodology is used to study human subjective perceptions and behaviors. Qmethodology’s use in the social sciences stems back to 1935 when William Stephenson the
father of Q, published an article in the British journal Nature (Brown & Hurd, 2004).
The goal of Q-methodology is to better understand the relationships of participant
subjective reality and to provide structure for subjective statements made by a group of
participants (Militello & Benham, 2010). This method of studying participant subjectivity
invites participants to share their perspectives on what is most meaningful to them in a
particular situation. Using Q-methodology is appropriate for this study since the objective is
to discover students’ perceptions of what motivates them to achieve in a computer-based
developmental mathematics course.
Quantifying Subjective Reality
The quantification of subjective reality in the case of students’ perceptions of their
computer-based developmental math course can assist institutions and math departments in
looking for relationships between students’ perceptions and students’ academic behavior.
This is supported by Watts and Stenner’s (2012) definition of subjectivity, which “is a
behavior or activity and it is an activity that is best understood relative to its impact upon the
immediate environment” (p. 26). When using Q-methodology, the researcher asks
participants to sort a collection or concourse of statements about a topic from the most
descriptive of them (or the participant’s behavior) to least descriptive of their behavior. The
concourse of statements is referred to as a Q-sample and is generated through a concourse
theory (McKeown & Thomas, 1988; Watts & Stenner, 2012). The law of concourse allows
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the transformation of feelings and beliefs communicated by the participant to operant factor
structure (Stephenson, 1980). Essentially, the law of concourse says is that a person’s
subjective feelings and beliefs can be classified. While Q-methodology’s purpose is not
generalizability, it uses sequential procedures in order to elaborate on findings from studies
that return generalizable results (Creswell, 2003). Findings from Q-methodology studies are
both transferable and powerfully informative to a particular group of participants (Watts &
Stenner, 2012).
Concourse Statement Development
Watts and Stenner (2012) explain concourse as “merely a name for the overall
population of statements from which the final Q set is sampled” (p. 45). The concourse is to
Q-methodology what the population is to R-methodology. The concourse statements can be
derived from sources such as journals, books, interviews, newspapers, common knowledge,
self-referent statements, and documented observations of behavior. Therefore, the researcher
used the literature as well as observations to develop the concourse statements.
Students experiences, whether learned or imagined, and their conversations with
others regarding situations within the developmental math computer-based classroom day in
and day out were observed and documented by me, the researcher while working in the
course I instruct. Two students that I spoke to regarding their experiences in the
developmental math computer-based learning environment shared their thoughts about the
factors contributing to their expectations and motivations to achieve in the course. The
students mentioned course components like individualized instruction, course pacing,
necessary resources, and because both of these students had taken the course previously in
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the traditional format, they frequently use comparisons. I used these observations and
information gained in student conversations along with statements from the literature on
student cognitive and meta-cognitive behavior in community college courses to create the
concourse of statements for this study. In addition, I used the literature on self-regulated
learning in conjunction with a framework for implementing a mastery learning based
developmental math course in order to focus and refine the concourse of statements. At that
point, 86 statements were created.
Structure is imposed or emergent upon the concourse as recommended by Brown
(1980) based on the expectancy-values theory. The purpose is to enable the researcher to
choose statements that are widely different from one another and broadly representative of
the topic being studied. Based upon this recommendation, I then applied the expectations
and values framework to the statements, combined statements that were similar in nature, and
eliminated statements not directly connected to the research question. This resulted in 30
statements for the participants to sort.
I then had a faculty member who is also a reading specialist read the statements to
assess the reading level. The changes recommended by the reading specialist were applied to
card statement numbers 5, 6, 15, 19, 20, 21, 23, 27, and 30. The reading specialist also
recommended that card statement number 17 be turned into two distinct statements and that
an additional card statement be included that specified “recalling steps” to problems. This
resulted in the addition of 2 statements to the concourse for a total of 32 card statements.
I then had 11 students in a computer-based developmental math course volunteer to
read the card statements to provide feedback on their ability to understand and relate to the
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statements. The students also read the card sort instructions, performed the card sort and
answered the open-ended questions. The researcher observed the logistics of the time it
would take students to sort the statements and the kinds of questions students would ask
while sorting the statements. 7 of the 11 students took between 45 and 50 minutes to
complete the q-sort and post-card sort survey. One of the students, whose native language is
an African dialect, took 65 minutes to complete the q-sort and post card sort survey. It was
clear that this student did not understand the directions initially; I had to take extra time to
explain the directions to this particular student. The other 10 students indicated that they
understood the directions and the concourse statements. The researcher read the students
responses to the open-ended questions and found that their answers indicated that they
understood what was being asked.
Then the researcher had five community college developmental math faculty
members read the statements to provide feedback and check for clarity. The changes
recommended by these faculty members are discussed and noted in the table below.
Statements that all faculty members agreed should be included in their current state are noted
by “All faculty agreed”.
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Table 3.1 Q-Sample Statement Cards
No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Statement
Working problems that apply to real-world situations will lead to my success in
this course.
Being confident in my ability to be successful will lead to my success in this
course.
Being interested in the course content will lead to my success in this course.
Working through the modules at my own pace will lead to my success in this
course.
The instructor’s ability to teach students with different abilities will lead to my
success in this course.
Understanding assignments and expectations of me will lead to my success in
this course.
Seeking assistance from the instructor and/or tutor when I need help will lead to
my success in this course.
Using the MML help buttons when I need help will lead to my success in this
course.
Watching the video lecture when I need help will lead to my success in this
course.
Reviewing the pre-test, homework, and quizzes when I needed help will lead to
my success in this course.
Using the online e-text when I need help will lead to my success in this course.
Seeking assistance from a classmate when I need help will lead to my success in
this course.
Using the “ask my instructor button” or e-mailing my instructor when I need
help will lead to my success in this course.
Reviewing the video notes shells to help me study for the assessments will lead
to my success in this course.
My ability to read and understand word problems will lead to my success in this
course.
Working independently will lead to my success in this course.
Sharing my concerns about my performance with my instructor/tutor will lead to
my success in this course.
Attending class as the schedule requires will lead to my success in this course.
Mastering the concepts before moving on to the next concept will lead to my
success in this course.
Completing each module in 4 weeks as suggested by the pacing guide will lead
to my success in this course.
My ability to deal with personal issues will lead to my success in this course.
My belief in my ability to be successful in this course will lead to my success in
this course.
Using learning strategies (ex. Flash cards, maps, mnemonics, pictures, etc.) will
lead to my success in this course.
Repeating math skills/concepts over again until I memorize them will lead to my
success in this course.
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Response
All faculty
agreed
F1, F2, F3, F4,
and F5
All faculty
agreed
All faculty
agreed
F1,F5
F3
All faculty
agreed
F5
F3,F5
F3
All faculty
agreed
F3, F5
All faculty
agreed
F3
All faculty
agreed
All faculty
agreed
All faculty
agreed
F5
F5
All faculty
agreed
All faculty
agreed
F1, F2, F3, F4,
and F5
All faculty
agreed
All faculty
agreed

Table 3.1 cont’d
25
26
27
28
29
30
31
32

Applying strategies to relieve math anxiety will lead to my success in this
course.
My ability to focus and set aside time to give attention to my math work will
lead to my success in this course.
Using paraphrasing and summarizing techniques will lead to my success in this
course.
Working with another student or in a study group will lead to my success in this
course.
Knowing that I will be able to use the skills/concepts learned in this course in
my career will lead to my success in this course.
Using tutoring services outside of class time will lead to my success in this
course.
My ability to recall steps and procedures for each problem will lead to my
success in this course.
Listening to feedback from my instructor/tutor will lead to my success in this
course.

All faculty
agreed
F1, F5
F3
F3, F5
All faculty
agreed
All faculty
agreed
All faculty
agreed
F1

Two faculty members thought card statement number 1 should either be clarified or
removed. I chose to clarify the statement by using term “everyday life” for “real-world”
which was recommended by one of the faculty members. All faculty members agreed that
card statements 2 and 22 conveyed the same thought. However, I decided to keep both
statements because though “confidence” and “belief” are word relatives, in some contexts
they convey different meanings to different individuals. Two faculty members recommended
changing the word “teach” in card statement number 5 since the in the computer-based
learning environment the instructor’s role is to engage and assist students rather than teach.
Therefore, I changed the wording of card statement number 5. One faculty member thought
that card statement number 6 was vague, so I provided some examples. Faculty also brought
to my attention that card statements 9 and 10 needed to be clarified because of course
procedures that restrict access to quizzes/tests and require that videos be watched. Two
faculty members noticed that card statements 12 and 28 were similar, so I decided to
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distinguish the statements by adding a time element to the statements. One faculty member
noted that students would understand the work “post-test” better than “assessment” in card
statement number 14. Another faculty member recommended that card statement number 18
be worded more strongly and a minor wording revision was recommended for card statement
number 19. One faculty member commented on card statement number 27 that they thought
that students would not understand how paraphrasing and summarizing techniques apply in
this computer-based math course. I decided to keep this statement because the reading
specialist did not agree with the faculty member, and the literature on learning strategies and
the college success course that students take promotes the study of these types of techniques.
Six relevant card statements were added to the q-sort based upon recommendations from the
faculty members. The final q-sample, which consists of 40 statements, is listed in Table 3.2
below.
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Table 3.2: Final Q-Sample Statement Cards
Q-Sample Statement Cards
No.
Statement
I expect that I will be successful in this course if I work problems that apply to
1
my everyday life.
I expect that I will be successful in this course if I am confident in my ability to
2
be successful.
I expect that I will be successful in this course if I am interested in the material
3
contained in the course.
I expect that I will be successful in this course if I work through the modules at
4
my own pace.
I expect that I will be successful in this course if my instructor is able to assist
5
and engage students with different abilities.
I expect that I will be successful in this course if I understand the assignments
6
and what is expected of me. (ex. Instructions for completing note shells, order for
completing modules, purpose of watching the videos, etc.)
I expect that I will be successful in this course if I seek assistance from the
7
instructor and/or tutor when I need help.
I expect that I will be successful in this course if I use the MML help buttons (ex.
8
“Help me solve this”, “Show me an example”) when I need help.
I expect that I will be successful in this course if I re-watch the video lecture
9
when I need help.
I expect that I will be successful in this course if I review the homework before I
10
take the post-test.
I expect that I will be successful in this course if I use the online e-text when I
11
need help.
I expect that I will be successful in this course if I seek assistance during class
12
from a classmate when I need help.
I expect that I will be successful in this course if I use the “ask my instructor
13
button” or e-mail my instructor when I need help.
I expect that I will be successful in this course if I review the video notes shells
14
to help me study for the post-test.
I expect that I will be successful in this course if I have the ability to read and
15
understand word problems.
I expect that I will be successful in this course if I am able to work
16
independently.
I expect that I will be successful in this course if I share/communicate my
17
concerns about my performance with my instructor/tutor.
I expect that I will be successful in this course if I attend every class session and
18
do not miss class unless absolutely necessary.
I expect that I will be successful in this course if I master each concept before
19
moving on to the next concept.
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Table 3.2 cont’d
20
21
22
23
24
25
26

27
28
29
30
31
32
33
34
35
36
37
38
39
40

I expect that I will be successful in this course if I complete each module in 4
weeks as suggested by the pacing guide.
I expect that I will be successful in this course if I am able to deal with personal
issues.
I expect that I will be successful in this course if I believe in my ability to be
successful in this course.
I expect that I will be successful in this course if I use learning strategies (ex.
Flash cards, maps, mnemonics, pictures, etc.).
I expect that I will be successful in this course if I repeat math skills/concepts
over again until I memorize them.
I expect that I will be successful in this course if I apply strategies to relieve
math anxiety.
I expect that I will be successful in this course if I am able to balance my other
courses and activities in order to set aside time to give attention to my math
work.
I expect that I will be successful in this course if I use paraphrasing and
summarizing techniques.
I expect that I will be successful in this course if I work with another student or
in a study group outside of class.
I expect that I will be successful in this course if I know that I will be able to use
the skills/concepts learned in this course in my career.
I expect that I will be successful in this course if I use tutoring services outside of
class time.
I expect that I will be successful in this course if I am able to recall steps and
procedures for each problem.
I expect that I will be successful in this course if I listen to, understand, and
apply feedback from my instructor/tutor.
I expect that I will be successful in this course if I study math skills/concepts
until I fully understood them.
I expect that I will be successful in this course if I buckle down and commit to
doing the required work.
I expect that I will be successful in this course if I am able to be a math whiz.
I expect that I will be successful in this course if feel comfortable about my
ability to work with computers.
I expect that I will be successful in this course if I take tests in a quiet
environment.
I expect that I will be successful in this course if I have access to a computer at
home.
I expect that I will be successful in this course if I have a quiet, roomy workspace
in the computer lab.
I expect that I will be successful in this course if I create a study schedule to
complete assignments outside of class.
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Q-methodology provides the opportunity to conceptualize the relationship between
student expectations of behaviors and beliefs that lead to success, instructor expectations of
behaviors and beliefs that lead to success, and course expectations of behaviors and beliefs
that lead to success. The matrix of concourse statement clusters below demonstrates how the
concourse statements are related to the EVT-AM framework and all of the components of the
computer-based developmental mathematics course.

Table 3.3 Matrix of Concourse Statement Clusters
Expectations
for Success

Achievement
Choices

Subjective
Task
Values

SelfEfficacy

Motivation
(intrinsic/
extrinsic)

Interest

Course
Management
System

32

8,9,10,11,14

8,9,14,38

4,6,36

8,10,11

3

Mastery
Learning

2,19,20,22,35

7,9,10,11,14,1
8,33,40

2,4,6,19,22
,35

7,9,10,11,14,18

3,29

Learning
Strategies

19,20,23,27,3
1,32

7,9,10,11,12,1
4,18,
24,25,26,28,3
0,33,40

4,6,23,27,3
1

7,9,10,11,12,14,
28

29

Developmental
Math Course

2,19,20,22,32
,35

34

1,3,29

5,6,19,32

7,13,17,30,32

2,4,6,15,16
,21,22,34,3
5,36
6,7,32

1,21,29,34

Instructor/
Tutor

4,6,10,18,1
9,14,19,20,
33,40
4,7,9,10,14
,18,23,24,2
5,26,27,30,
31,33,37,3
9,40
1,4,6,16,20
,29,32,37,3
9
7,13,17,30,
32

7,13,32

Site Selection
Community College
The developmental math students in this study attend a public, urban, associate
degree granting community college in North Carolina. Total student enrollment for fall 2011
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was 5,232 and 72% of them were attending part-time. Other demographics for the
community college can be found in table 3.4 (Mullins & Phillippe, 2011).

Table 3.4: Selected Site Demographics
Selected Site Demographics
Gender

60% female

40% male

Race/Ethnicity

40% black/African

35% white

25% other

American
Age

41% - 24 and under

59% - 25 and over

The North Carolina Community College System 2010-2011 annual enrollment
statistics for this college demonstrated 6,375 students enrolled in associate degree programs
and another 1,949 students enrolled in diploma (adult high school and GED), certificate, or
university transfer programs. In the spring of 2012, 1,202 students enrolled in developmental
mathematics courses (approximately 30% of total students enrolled).
Participants – The P-Sample
During the spring 2013 when data was collected, there were approximately 1000
students enrolled in developmental math courses. There were 26 sections taught in the
traditional lecture format and 13 sections taught in the computer-based modified emporium
format. The researcher received permission from the developmental mathematics department
chairperson to administer the q-sort to all students (approximately 325 students) in the
computer-based developmental math courses with the exception of the course being taught
by the researcher. Some students were testing on the day of administration and those
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students were exempt from performing the sort. This means that approximately 200 students
will be available during q-sort administration. Since Watts and Stenner (2012) note that Qmethodology is concerned with having enough participants to “establish the existence of a
factor for the purposes of comparing one factor with another,” (p. 72) the recommended
minimum ratio of q-sample to p-sample is 2:1 and maximum of less than the number of items
in the q-set. All students in each course section had the opportunity to perform the q-sort.
Generally, random sampling is used in the design of R-methodology studies for the
purpose of generalizing results to the population. Though the purpose of Q-methodology is to
provide a particular group of students an opportunity to reveal their subjective reality
regarding a particular topic, there are studies that have demonstrated that results of Qmethodological studies are generalizable. For example, a study of comparing random
samples for Q-method and R-method had similar results (Thompson et. al, 2013). 40 students
were randomly selected for this study. The researcher had access to all developmental
mathematics courses taught in the computer-based environment at the college. The researcher
wanted to give every student enrolled in these courses equal opportunity to have their voice
heard in this study. 95 students chose to complete the q-sort. The researcher only needed 40
q-sorts. In order to avoid sampling bias the researcher chose to randomly sample the 40 qsorts from the 95 q-sorts collected. The researcher took into consideration factors that might
have contributed to meaningless data collection (for example, students who may not
understand the directions or who do not have time to complete the q-sort).
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Data Collection
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Figure 3.1. Q-Sort Distribution Grid

In using Q-methodology for this study, students sorted the set of cards derived from
the concourse development. The set of cards facilitated a deep study of the students’
perceptions of their expectations and beliefs regarding their motivations to achieve by having
them rank statements that apply to and move through the components of cognitive, metacognitive, self-regulatory, and mastery learning models. The statements were ranked on a
continuum of “most describes” to “least describes” what participants believe would lead to
their success in the course. Participant responses were recorded on a grid containing
columns with headings ranging from +5(most describes statements) to -5 (least describes
statements).
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In addition to performing the q-sort, participants were asked a set of demographic
questions and a series of post-sort questions regarding decisions they made in performing the
q-sorts related to why they sorted the q-sample as they did. These questions include:


Why do you say that the statements you placed in +4 and +5 columns best describe
what you believe will lead to your success in the computer-based developmental math
course? State your reasons for placing them.



Why do you say that the statements you placed in -4 and -5 columns lease describe
what you believe will lead to your success in the computer-based developmental math
course? State your reasons for placing them.



Were there specific statements that you had difficulty placing? What were they and
why were they difficult to place?



What had the greatest impact on how you sorted your cards the way you did? Please
explain your answer.
Participants were asked to indicate on their questionnaire if they would consent to be

interviewed to clarify any questions the researcher may have had regarding their q-sort and
post-sort interview data. If clarification of collected data was deemed necessary upon data
analysis, the researcher contacted participants only if they indicated consent.
Data Analysis
Once the sorts were completed and collected, they were analyzed using PQ Method
software. In keeping with common practice in q-methodology, principle component analysis
was used to find associations (a correlation matrix) among the different q-sorts (Brown,
1993). In Q-methodology, it is the q-sorts that are factor analyzed for inter-correlations. In
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the factory analysis procedure, the emergent factors were rotated to simple structure with the
Varimax method. Factor arrays are estimate models of the expressions of individual q-sorts
that are closely related to that factor. Factor scores were calculated for each of the
statements. From there, individual sorts that significantly contributed to the makeup of each
factor were constructed into factor arrays. Eigenvalues, which indicate a “factor’s statistical
strength and explanatory power,” were calculated (Watts & Stenner, 2012, p. 105).
Factors were named after statements were reviewed. Confidence intervals of 99% or
95% were used to determine the factor significance. The standard error equation for the 99%
confidence interval is (1/√N 2.58), where N is the total number of statements, which for this
study is 40. The significance level at 99% confidence interval equals .4079. The standard
deviation was p<.01. The standard error equation for the 95% confidence interval is (1/√N
1.96). The significance level at the 95% confidence interval equals .3099. The standard
deviation was p<.05.
Rotation results in final factors that represent a group of individual points of view that
are either highly correlated or highly uncorrelated with others (Brown, 1980, p. 12 ; Excel,
2005). Q-sorts that load significantly do so because they demonstrate a similar sorting
pattern (Watts & Stenner, 2012).
For participants whose q-sorts demonstrate outlying factors the researcher requested
an interview to gather information that may have provided insight into the reason for outliers.
The researcher interviewed 3-4 students based upon need and student availability. The
interview questions can be found in Appendix G. The interviews followed a semi-structured
format to allow for follow-up questions (Bogdon & Biklin, 2007). Open-coding was used to
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reveal any themes in the interviews. Analysis of the quantitative and qualitative data gave
me, the researcher, the opportunity to better understand the students’ perceptions of their
beliefs and expectations that motivate them to achieve in the computer-based developmental
mathematics course.
Credibility and Dependability
The more common notion of statistical reliability, regarding the ability to generalize
sample results to the general population, is of less concern here. In addition, the concept of
validity, which is standard in quantitative studies, is less appropriate to consider because
there is no true external criterion for a person’s perspective. The results of a Q
methodological study are the distinct subjectivities about a topic that are operant, not the
percentage of the sample (or the general population) that adheres to any of them (van Excel,
p. 6). In the case of this mixed methods approach, the credibility of the concourse is
established by triangulating during the concourse development. Triangulation is
accomplished by using the observations of students’ and faculty in the developmental math
lab, conversations with students during the q-sort, literature, and faculty feedback during the
development of the concourse of statements.
Subjectivity Statement
The purpose of this subjectivity statement is to provide the reader relevant
information regarding the previous experiences of the researcher. In this instance, the
researcher’s previous experiences related to science, mathematics, and mathematics
education are pertinent to understand when considering how the researcher interprets
information gathered during this study.
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While attending the anniversary celebration of a program whose focus is providing
hands-on experience for middle school and high school students who are interested in STEM,
I reflected upon what cultivated my own interest in STEM. I have an early memory of my
mother, who was an elementary school math and science teacher, having my siblings and me
try out her classroom experiments at home before she had her students do them in her school.
There was an unspoken consensus from both of my parents that mathematics and science
would provide a foundation that I would later be able to build upon. They articulated this
consensus by doing things like making sure that I knew my times tables before second grade
and having me participate in extra-curricular activities that promoted the use of science and
mathematics.
Upon graduation from high school, I received an undergraduate fellowship which
provided me the opportunity to work for the United States Geological Survey. In this
position I worked directly with a chemical engineer to test water quality instrumentation and
edit scientific reports. After receiving my Bachelor of Science degree in Chemistry, I
worked for ten years in several research and development laboratories where I analyzed
polynuclear aromatic hydrocarbons, heavy and precious metals, and water. Each of these
positions in the science field required that I have an extensive working knowledge of
advanced mathematics application and theory.
Throughout my adult life I was called upon to tutor mathematics for middle school,
high school, and college students in my community. During a break in my employment, I
was a substitute math teacher at the local junior high school and this is where my math
education career began. I taught 7th and 8th grade math, became mathematics department
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chair for the junior high, and coordinated vertical curriculum alignment for kindergarten
through twelfth grade mathematics in the district during my 5-year tenure in this district. It
was during this period that I started and completed my Master of Education in mathematics
and curriculum and instruction degree. Being from the coastal region of Mississippi,
hurricane Katrina put me in a position to relocate to North Carolina where I began teaching
high school math. Since my move to North Carolina, I have taught all high school level math
courses, taught for the virtual school, and was an adjunct community college math instructor.
Once I began the doctoral program, I became a mathematics tutor at a local community
college. I later took the opportunity to become director of academic support services at the
community college and have co-lead the developmental mathematics redesign
implementation with the developmental mathematics department chairperson.
During my experiences in working with students who struggled with mathematics, I
witnessed their frustration as they attempted to be successful at math. As the teacher, I
would work to find just the right strategy and would encourage students to put in the extra
time and energy to learn this worthwhile discipline. In many instances I saw students who
had given up in the past begin to believe that they could learn as I provided or directed them
to the resources and support that turned on the light bulb for that individual student. In my
experience, the one-size fits all approach to learning mathematics does not work for students
who have repeatedly failed and feel defeated by mathematics. These experiences provide
foundation for my belief that some students need external motivations to begin to build
confidence in their ability to understand math and over time students begin to internalize this
self-efficacy.
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My goal in performing this study is to understand from the student’s perspective the
components that motivate them to achieve in developmental mathematics. Understanding
student motivations to succeed can provide meaningful information for developmental math
program policy implementation.
Ethics and IRB
Human participants were used in this study. Participants were asked to sort cards
about their perceptions of their expectations and values regarding a developmental math
course taught in a computer-based learning environment. Outlined below are several
measures that were taken to protect the research participants:


The Institutional Review Board at North Carolina State University approved the
study prior to conducting the research.



Participants were asked to sign an informed consent letter before the Q-sorts and
interviews.



Participants were allowed to stop during any portion of the Q-sort or interviews.
They may also have withdrawn from the study at any time.



All data was coded to exclude names and identifying descriptions to protect the
participants’ privacy.



Data related to this study was kept on a password-protected computer to which
only the researcher had access. Data was saved to an external hard drive and was
secured in a filing cabinet to which only the researcher has access.



All printed material was kept in a filing cabinet to which only the research has
access.
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Limitations
This study does make predictions about the variables that impact student academic
success in the same sense that pure quantitative correlational analyses do. It does not
evaluate the validity or integrity of the modified emporium model of instruction for
developmental mathematics. The factor structure findings from this study are expected to
give developmental math re-designers valuable information about what parts of the course
content students believe impact their academic success. Additionally, this study does
evaluate the impact of instructors, tutors, or the course management system on student
success. This study of students’ perceptions of a developmental math course in computerbased learning environment purposefully provides developers and implementers of
developmental mathematics course redesign with foundational factor structure components to
focus on when designing and implementing these courses that may lead to an increase in
students progression through developmental math courses or may impact student persistence
within developmental math courses.
Since EVT-AM theorists believe that “individuals’ choice, persistence, and
performance can be explained by their beliefs about how well they will do on the activity and
the extent to which they value the activity” (Wigfield & Eccles, 2000, p. 68), what this study
does is create an opportunity for students to voice what factor components of the relationship
between student and instructor and student and course they believe will equip them to be
successful in the computer-based developmental math course. Understanding the factors that
students believe impact their academic success in this environment provides relevant
stakeholders with nuanced information about how students think. For example, the factors
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that this group of students believes is least likely to lead to their success in this course may
need to be emphasized more frequently in the context of the computer-based developmental
math course since we know that the statements in the concourse contain learning strategies
that have proven to increase students’ academic success. This information can be used to
inform college administration, faculty, and staff who are endeavoring to implement
computer-based developmental mathematics as a method of redesign about the cognitive,
meta-cognitive, and affective factors that student’s believe will increase their success in the
computer-based, mastery learning developmental mathematics environment.
Summary
In this chapter, a summary of Q-methodology was presented and the rationale for
using this methodology was discussed. The details of the concourse development were also
explained. The plan for collecting and analyzing the data was also presented. In chapter 4,
the results of the study will be demonstrated and discussed.
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CHAPTER 4: FINDINGS
The purpose of this Q-methodology study is to understand students’ perceptions of
developmental mathematics in a computer-based environment. Q-methodology provides
students with an opportunity to express what is meaningful to them in their developmental
math computer-based environment. The study participants had an opportunity to share their
thoughts, beliefs, and perceptions in the card sort as well as in the post-sort survey.
Chapter 4 provides a discussion of the factor analysis that resulted from the q-sorts
and the qualitative data gathered in the post-sort surveys in order to answer the research
question. Displays and analysis of the statistical results can be found in this chapter. After
facilitating 95 sor,ts the researcher used Excel to randomly select 40 q-sorts. The researcher
entered all of the randomly selected q-sorts into PQ-Method (version 2.33) in order to
compute the factors, variances, and relationships between and among groups. Participants’
post-sort survey answers were used to further understand and explain students’ perceptions of
developmental mathematics in a mastery-learning, computer-based environment.
By design, Q-methodology provides participants an opportunity to voice their
perspective by using quantitative factor analysis to extract distinct factors and by using the
participants’ qualitative, subjective statements to further explain the factor findings (Militello
& Benham, 2010; Watts & Stenner, 2012). In this study, students who were taking a mastery
learning computer–based developmental mathematics course expressed their beliefs
regarding components of the course that they felt will enable them to be successful in the
course. The students sorted cards that contain statements about the course components on a
continuum labeled from “most describes activities you will participate in that will lead to
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your success” to “least describes activities you will participate in that will lead to your
success.” Student sorts were then put into a spreadsheet where a randomization macro was
run to randomly choose 40 sorts. These 40 sorts were entered into PQ-Method software and
the analysis resulted in a factor analysis as well as a correlation matrix which demonstrate the
differences and similarities between the students’ sorts. I studied this information for
emergent themes and then used the students’ written qualitative responses to further explain
the emergent themes.
This chapter is outlined in eight sections: 1) Correlation Matrix; 2) Factor Analysis
and Eigen Values; 3) Humphrey’s Rule; 4) Factor Loadings; 5) Research Question; 6)
Consensus Statements; 7) Distinguishing Statements; 8) Chapter Summary.
Correlation Matrix
PQ-Method software, which was used to analyze the data, first calculates a
correlation matrix. For this study, the matrix is 40 x 40 to represent the number of
participants (n = 40). This correlation matrix is designed to demonstrate how each
participant’s sort is similar or not similar to other participants’ sorts. The matrix displays
correlation coefficients between -1.00 and +1.00. A +1.00 indicates that a participant’s sort
is a perfect match to another participant’s sort while a -1.00 represents a participant’s sort is
the exact opposite of another participant’s sort. For example, participant 1 (DMS050) and
participant 40 (DMS038) have a correlation matrix value of .52, a high correlation. You
would expect these two participants to have similar q-sorts, to have similar open-ended
statements, and to fall under the same factor loading, which, in fact, they do. Conversely,
participant 38 (DMS014) and participant 40 (DMS038) have a correlation matrix value of -
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.13, which is a low correlation matrix. You would not expect these participants to have
similar q-sorts, similar responses to the open-ended statements, or to fall under similar factor
loadings, which they do not. There are no sorts exactly alike in this study. Table 4.1
provides and truncated correlation matrix.

Table 4.1: Correlation Matrix between Sorts (truncated)

Sorts

1

2

3

…

38

39

40

1

1.0

.35

.20

…

.07

.59

.29

2

.35

1.0

-.02

…

.37

.32

.09

3

.20

-.02

1.0

…

.05

.13

.05

…

…

…

…

…

…

…

…

38

-.12

.29

-.08

…

1.0

.01

-.13

39

.09

.18

.21

…

.01

1.0

.22

40

.52

.03

-.01

…

-.13

.22

1.0

Factor Analysis and Eigen Values
Next, the PQ-Method software uses the correlation matrix to perform a factor
analysis. Eight un-rotated factors presented upon initial factor analysis. Q-factor analysis
groups participants as opposed to R-analysis, which groups survey items (McKeown &
Thomas, 1988). The factor loadings enable researchers to examine the q-sorts of groups of
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participants who loaded significantly on the same factor (Watts & Stenner, 2012). Careful
examination of the objectively-structured q-sort factor models that returned with each factor
reveals emergent factor themes. These themes are further explained by participant openended responses.
In the next step of analysis, the number of factors must be determined. Initially, when
a Dr. Militello and I examined the un-rotated factor analysis, it returned an eight-factor
solution. Upon rotation of the factors in three-factor, four-factor, and five-factor rotations,
the four-factor rotation explained the largest variance. This is indicated by examining the
scree plot of eigen-values for each rotation. For this study, three-factor, four-factor, and fivefactor rotations were each calculated, but the four-factor rotation explained the majority of
the variance. In figure 4.1 below, the y-axis represents the eigen values and the x-axis
represents the factors.

Eigen Values
10
9
8
7
6
5
4
3
2
1
0

Eigen Value

0

2

4

6

Figure 4.1: Scree Plot of Eigen Values
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8
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The “elbow” represents the significant change below which we begin to consider the
number of factors that explain the findings for this study. Essentially, an eigen value below
one is considered the cut-off (Watts & Stenner, 2012). In this study, the eigen value for each
factor is above one. The first factor has an eigen value of 8.71; the second factor has an
eigen value of 3.32; the third factor has an eigen value of 2.93; the fourth factor has an eigen
value of 2.66; the fifth has an eigen-value of 2.30; the sixth factor has an eigen value of 2.09;
the seventh factor has an eigen value of 1.85; and the eighth factor has an eigen value of
1.81. Upon analyzing the strength of the sorts, we realized that the largest amount of
variance is explained after factor one (22%); however, it was not a large enough amount of
variance to rule out rotating factors. Rotating factors one through three explained 40% of the
variance. Rotating factors one through five explained 52% of the variance. Using factors
one through four explained 44% of the variance. The 5-factor solution was rejected because
the number of participants loading on this factor was substantially lower than the number of
participants loading on the 4-factor solution. The 3-factor solution was rejected because the
number of participants loading on this factor was lower and the explained variance was lower
than the 4-factor solution. The 4-factor solution was not rejected because it includes the
largest number of loaded participants and has a significantly low correlation value among
factors. It is noted that the correlation between factors 1 and 2 is .46. The researcher took
this into account during data analysis to discuss similarities between the factors. Table 4.2
below provides a visual explanation of the analysis.
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Table 4.2: Information Used to Determine the Factor Rotation
Factor
Rotation
Solution
5 Factors

Eigen Values
Included

Explained
Variance

Number of Participants
Loaded

Correlation Among
Factors

8.7
3.3
2.9
2.7
2.3

50%

29 out of 40 (72.5%)

4 Factors

8.7
3.3
2.9
2.7

44%

39 out of 40 (97.5%)

3 Factors

8.7
3.3
2.9

37%

32 out of 40 (80%)

1-2 .27
1-3 .28
1-4 .10
1-5 .24
2-3 .12
2-4 .14
2-5 .29
3-4 .12
3-5 .18
4-5 .04
1-2 .46
1-3 .23
1-4 -.10
2-3 .15
3-4 .08
1-2 .40
1-3 .35
2-3 .21

The initial un-rotated factor analysis returned an eight-factor solution. Upon rotation
of the factors in three-factor, four-factor, and five-factor rotations the four-factor rotation
explained the largest variance. Factor arrays for Factor One and Factor Two are correlated at
0.4595. This indicates that Factors One and Two have some level of relationship. This
relationship will be explored when the factors are named and described later in this chapter.
The correlations between the other factors are much lower and in some cases fall below zero,
which indicates that these factors are unrelated to one another. Table 4.3 below outlines the
relationship of the four factors to one another.
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Table 4.3: Correlations between Factor Scores
Factor 1

Factor 2

Factor 3

Factor 4

Factor 1

1.0000

0.4595

0.2328

-0.0969

Factor 2

0.4595

1.0000

0.1509

-0.0298

Factor 3

0.2328

0.1509

1.0000

0.0839

Factor 4

-0.0969

-0.0298

0.0839

1.0000

Humphrey’s Rule
Humphrey’s rule is applied to test the validity and strength of a factor. Humphrey’s
rule states that a factor is significant if the cross product of its two highest loadings exceeds
twice the standard error or minimally exceeds the standard error (see Table 4.4). According
to this rule all four factors are significant and worthy of examination.

Table 4.4: Humphrey’s Rule
Factor 1
0.500

Factor 2
0.494

Factor 3
0.294

Factor 4
0.400

Standard Error

0.158

0.158

0.158

0.158

Difference

0.342

0.336

0.136

0.242

Standard Error 2

0.316

0.316

0.316

0.316

Cross Product of
Two Highest
Loadings

Note. Standard Error < .05
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Factor Loadings
A four-factor Varimax rotation was run to gain depth of understanding for the
emergent factors. Varimax rotation allows each Q-sort to be loaded on a factor with one
correlation score. In the discipline of statistical inference the standard minimum level for
significance is p<.05. This means for a factor loading p<.05, it had to exceed 1.96 (SE) =
1.96 x 0.15811 = 0.3099. We decided to use significant factor loading of p<.01for this study.
This means for a factor loading to be significant at level p<.01, it had to exceed 2.58 (SE) =
2.58 x 0.15811 = 0.4079. We decided to use significant factor loadings at the α-level
.01because a majority of significant factor loadings in this four-factor rotation are significant
at that level.
The rotated factors represent 44% of the variance with Factor One representing 15%
of the variance, Factor Two representing 14% of the variance, Factor Three representing 8%
of the variance, and Factor Four representing 7% of the variance. On all factors, participants
loaded significant at p<.01. On Factor One, 15 participants loaded significant at p<.01. On
Factor Two, 14 participants loaded significantly at p<.01. On Factor Three, 6 participants
loaded significantly at p<.01. For Factor Four, 4 participants loaded significantly at p<.01.
39 out of 40 participants loaded significantly on at least one factor with six participants
loading significantly on two factors. 97.5% of participants loaded significantly at p<.01 on at
least one factor. One participant (DMS065) did not load significantly on any factor resulting
in one no-load sort. The values for this participant’s no load sort were -.0176, .0251,-.4001,
.0089 respectively. We decided that this participant’s information would not be used in the
final analysis. Table 4.5 below lists each participant’s loading on each factor.

70

Table 4.5: Factor Matrix Using Participants Q-Sorts (Loadings)

Participant
Factor 1
DMS050
0.5380**
DMS056
0.7181**
DMS004
-0.0143
DMS091
0.5733**
DMS037
0.0591
DMS086
0.1612
DMS032
0.1033
DMS074
0.5764**
DMS075
0.5853**
DMS055
0.6208**
DMS051
0.2981
DMS043
0.6838**
DMS064
0.1834
DMS085
0.6476**
DMS084
0.1213
DMS020
0.3402
DMS022
0.1705
DMS018
0.1651
DMS094
0.2839
DMS076
0.0540
DMS079
0.5350**
DMS072
0.1556
DMS067
-0.0785
DMS060
0.2613
DMS065
0.1368
DMS008
0.5666**
DMS049
0.6597**
DMS019
0.2469
DMS034
0.6965**
DMS046
0.0386
DMS030
-0.0176
DMS053
0.2352
DMS028
-0.1334
DMS029
0.0405
DMS068
0.1472
DMS035
0.4194**
DMS011
0.4100**
DMS014
0.5407**
DMS023
0.4131
DMS038
0.0606
% explained
15%
variance
** for .01 significance ⁄√
confidence interval
* for .05 significance ⁄√
interval

Factor 2
0.1191
0.0808
0.3628*
0.4593
0.4056*
0.7171**
0.4237**
0.1719
0.1241
0.0461
0.4570**
0.1962
0.4665**
0.2089
0.3523*
-0.4163**
0.0904
0.0598
0.0663
0.6888**
0.4942
0.6260**
-0.0437
0.6723**
0.2957
-0.3774
0.4129
0.5668**
-0.0323
0.6183**
0.0251
0.5848**
-0.2884
0.0336
0.0023
0.3242
0.2687
0.0875
0.3233
0.1904
14%

Factor 3
0.5139**
0.0505
0.1256
-0.1551
-0.2974
-0.0334
0.3197*
0.2232
0.0429
0.0629
0.3553*
0.0594
-0.1289
0.1331
-0.1555
-0.0109
0.5563**
-0.0567
0.0830
-0.2090
0.1981
0.0413
0.0664
0.2779
-0.4001
0.3161*
0.2519
0.3011
-0.3381
0.3421*
0.3806*
-0.0195
0.5281**
0.3992*
0.5239**
-0.3250
-0.0991
-0.1711
0.4943**
0.4419**
8%

Factor 4
-0.0895
-0.1431
0.1009
-0.0215
-0.2438
0.1884
0.4018
0.1235
0.0361
-0.2065
0.0841
-0.1199
0.3190
0.1753
0.0697
0.0972
0.1836
0.5874**
-0.6241**
0.2252
-0.0721
-0.2226
0.6403**
-0.3451
0.0089
0.0476
-0.1360
-0.1118
0.1316
-0.0810
-0.2318
-0.0275
0.1291
0.4383**
-0.0321
-0.3072
0.3114
0.4523
-0.1461
-0.0374
7%

at or above sig. p<.01 99%
at or above sig. p<.05 95% confidence
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The factor analysis conducted through Q-methodology gives participants the ability to
refer to behaviors that reflect their personal beliefs (Stephenson, 1993/1994). While Table
4.5 displays which factor each participant significantly loaded on, Table 4.6 connects each of
the four factors to the actual statements. Table 4.6 below lists each Q-sort statement, and the
numbers under each factor denotes where each factor group sorted statements on the
continuum of least describes (-5) to most describes (+5). Table 4.5 provides an opportunity
to visualize the factor and link that factor to a group of participants. Table 4.6 connects the
group of statements to the specific group of participants that chose those statements as “most
describes” the student’s point of view regarding expectations for the mastery learning
computer-based developmental mathematics course. For example, DMS 086, a forty-two
year old female Introductory Algebra student, loaded significantly on Factor Two
(0.7171**). According to the concept of significance and factor loading, one could expect
that DMS 086 placed card statements 7, 10, 19, and 31 on the positive end of the continuum.
DMS 086 actually placed card statement 7 at +2, card statement 10 at +2, and card statement
31 at +5.
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Table 4.6: Statements and Factor Placements
No.

1
2
3
4
5

6

7

8

9
10
11
12

13

14

15

16
17

Statement
I expect that I will be successful in this course if I
work problems that apply to my everyday life.
I expect that I will be successful in this course if I
am confident in my ability to be successful.
I expect that I will be successful in this course if I
am interested in the material contained in the course.
I expect that I will be successful in this course if I
work through the modules at my own pace.
I expect that I will be successful in this course if my
instructor is able to assist and engage students with
different abilities.
I expect that I will be successful in this course if I
understand the assignments and what is expected of
me. (ex. Instructions for completing note shells,
order for completing modules, purpose of watching
the videos, etc.)
I expect that I will be successful in this course if I
seek assistance from the instructor and/or tutor when
I need help.
I expect that I will be successful in this course if I
use the MML help buttons (ex. “Help me solve
this”, “Show me an example”) when I need help.
I expect that I will be successful in this course if I
re-watch the video lecture when I need help.
I expect that I will be successful in this course if I
review the homework before I take the post-test.
I expect that I will be successful in this course if I
use the online e-text when I need help.
I expect that I will be successful in this course if I
seek assistance during class from a classmate when I
need help.
I expect that I will be successful in this course if I
use the “ask my instructor button” or e-mail my
instructor when I need help.
I expect that I will be successful in this course if I
review the video notes shells to help me study for
the post-test.
I expect that I will be successful in this course if I
have the ability to read and understand word
problems.
I expect that I will be successful in this course if I
am able to work independently.
I expect that I will be successful in this course if I
share/communicate my concerns about my
performance with my instructor/tutor.
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Factor
One

Factor
Two

Factor
Three

Factor
Four

-3

-4

-2

0

3

2

1

5

-1

-2

-3

4

3

-1

0

0

-1

1

-2

4

2

3

0

3

0

5

3

0

5

-1

-4

-4

0

1

0

-3

4

4

-1

-3

-3

-2

-4

0

-4

0

-3

4

-2

0

-4

-1

4

2

0

-5

2

2

2

2

1

-3

-1

3

1

3

2

-1

Table 4.6 cont’d
18

19

20

21
22
23

24

25
26

27
28

29

30
31

32

33

34

35

I expect that I will be successful in this course if I
attend every class session and do not miss class
unless absolutely necessary.
I expect that I will be successful in this course if I
master each concept before moving on to the next
concept.
I expect that I will be successful in this course if I
complete each module in 4 weeks as suggested by
the pacing guide.
I expect that I will be successful in this course if I
am able to deal with personal issues.
I expect that I will be successful in this course if I
believe in my ability to be successful in this course.
I expect that I will be successful in this course if I
use learning strategies (ex. Flash cards, maps,
mnemonics, pictures, etc.).
I expect that I will be successful in this course if I
repeat math skills/concepts over again until I
memorize them.
I expect that I will be successful in this course if I
apply strategies to relieve math anxiety.
I expect that I will be successful in this course if I
am able to balance my other courses and activities in
order to set aside time to give attention to my math
work.
I expect that I will be successful in this course if I
use paraphrasing and summarizing techniques.
I expect that I will be successful in this course if I
work with another student or in a study group
outside of class.
I expect that I will be successful in this course if I
know that I will be able to use the skills/concepts
learned in this course in my career.
I expect that I will be successful in this course if I
use tutoring services outside of class time.
I expect that I will be successful in this course if I
am able to recall steps and procedures for each
problem.
I expect that I will be successful in this course if I
listen to, understand, and apply feedback from my
instructor/tutor.
I expect that I will be successful in this course if I
study math skills/concepts until I fully understood
them.
I expect that I will be successful in this course if I
buckle down and commit to doing the required
work.

-2

0

0

-2

0

4

5

0

0

-2

1

-1

-1

-3

0

-2

4

1

3

3

-1

0

-5

-1

-3

2

2

-4

-2

-1

1

-3

2

1

1

3

-3

-3

-1

-1

-4

-1

-3

2

-2

-3

-2

2

-4

1

3

1

3

4

-2

1

1

3

-3

-4

1

3

4

2

2

0

1

1

I expect that I will be successful in this course if I
am able to be a math whiz.

-5

-5

2

1
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Table 4.6 cont’d
36

37
38
39
40

I expect that I will be successful in this course if feel
comfortable about my ability to work with
computers.
I expect that I will be successful in this course if I
take tests in a quiet environment.
I expect that I will be successful in this course if I
have access to a computer at home.
I expect that I will be successful in this course if I
have a quiet, roomy workspace in the computer lab.
I expect that I will be successful in this course if I
create a study schedule to complete assignments
outside of class.

0

-4

-1

-3

1

-2

4

1

3

-1

4

-2

0

-4

3

-2

-1

0

-1

0

What are students’ perceptions of a developmental mathematics course in a computer
based learning environment? The following data analysis section is organized by the four
factor groups that emerged during the statistical analysis. The q-sort analysis, the post-sort
survey responses, the factors and the names given to each factor are used to provide
understanding about students’ perceptions of developmental mathematics in a computerbased learning environment.
Factor One: Commitment, Confidence and Resources
Fifteen participants loaded significantly on factor one. Table 4.7 describes the subgroup characteristics of those participants loading significantly on factor one.
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Table 4.7: Participants Loading Significantly on Factor One

Participant

Math
Course

Number of
times course
taken

Age
Range

Gender

Degree goal

0
0
0
2
2
0
1
1
0
2
0
1
0

Number of
times course
taken in
computer
format
0
0
0
1
1
0
0
0
0
2
0
1
0

DMS050
DMS056
DMS091
DMS074
DMS075
DMS055
DMS043
DMS085
DMS079
DMS008
DMS049
DMS034
DMS035

080
070
070
060
070
070
070
070
060
080
080
060
060

26-35
26-35
18-25
46-55
18-25
36-45
18-25
26-35
26-35
26-35
36-45
18-25
18-25

Female
Female
Female
Male
Female
Female
Female
Female
Female
Male
Female
Female
Male

060

0

0

18-25

Female

070

0

0

36-45

Female

UT
UT
LPN
Gen Ed
AA
AAS
UT
CTRA
AA/Nursing
AA
RN/BSN
AAS
AA/Bachelor
degree
Physical
Therapy
Business Admin

DMS011
DMS014

Table 4.8 lists the card statements for factor one that participants most agree describes
characteristics they expect will lead to their success in the course (z-score of 1.588) to those
participants least agree describes characteristics they expect will lead to their success in the
course (z-score of -2.139). The z-score indicates how far and in what direction a statement
deviates from the distributions mean.
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Table 4.8: Factor One: Normalized Factor Scores
Cards
8
10
22
14
38
2
4
31
34
15
26
6

33
32
17
37
16
39
19
7
9
36
20
40
5

Statements

Z-score

I expect that I will be successful in this course if I use the MML help buttons (ex. “Help
me solve this”, “Show me an example”) when I need help.
I expect that I will be successful in this course if I review the homework before I take the
post-test.
I expect that I will be successful in this course if I believe in my ability to be successful
in this course.
I expect that I will be successful in this course if I review the video notes shells to help
me study for the post-test.
I expect that I will be successful in this course if I have access to a computer at home.
I expect that I will be successful in this course if I am confident in my ability to be
successful.
I expect that I will be successful in this course if I work through the modules at my own
pace.
I expect that I will be successful in this course if I am able to recall steps and procedures
for each problem.
I expect that I will be successful in this course if I buckle down and commit to doing the
required work.
I expect that I will be successful in this course if I have the ability to read and understand
word problems.
I expect that I will be successful in this course if I am able to balance my other courses
and activities in order to set aside time to give attention to my math work.
I expect that I will be successful in this course if I understand the assignments and what
is expected of me. (ex. Instructions for completing note shells, order for completing
modules, purpose of watching the videos, etc.)
I expect that I will be successful in this course if I study math skills/concepts until I fully
understood them.
I expect that I will be successful in this course if I listen to, understand, and apply
feedback from my instructor/tutor.
I expect that I will be successful in this course if I share/communicate my concerns about
my performance with my instructor/tutor.
I expect that I will be successful in this course if I take tests in a quiet environment.
I expect that I will be successful in this course if I am able to work independently.
I expect that I will be successful in this course if I have a quiet, roomy workspace in the
computer lab.
I expect that I will be successful in this course if I master each concept before moving on
to the next concept.
I expect that I will be successful in this course if I seek assistance from the instructor
and/or tutor when I need help.
I expect that I will be successful in this course if I re-watch the video lecture when I need
help.
I expect that I will be successful in this course if feel comfortable about my ability to
work with computers.
I expect that I will be successful in this course if I complete each module in 4 weeks as
suggested by the pacing guide.
I expect that I will be successful in this course if I create a study schedule to complete
assignments outside of class.
I expect that I will be successful in this course if my instructor is able to assist and
engage students with different abilities.

1.588
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1.509
1.179
1.173
1.153
1.150
1.136
1.089
0.968
0.982
0.692
0.604

0.482
0.441
0.412
0.395
0.375
0.345
0.303
0.253
0.156
0.130
0.082
0.004
-0.169

Table 4.8 cont’d
3
21
23
13
29
25
18
24
1
11
27
30
12
28
35

I expect that I will be successful in this course if I am interested in the material contained
in the course.
I expect that I will be successful in this course if I am able to deal with personal issues.
I expect that I will be successful in this course if I use learning strategies (ex. Flash
cards, maps, mnemonics, pictures, etc.).
I expect that I will be successful in this course if I use the “ask my instructor button” or
e-mail my instructor when I need help.
I expect that I will be successful in this course if I know that I will be able to use the
skills/concepts learned in this course in my career.
I expect that I will be successful in this course if I apply strategies to relieve math
anxiety.
I expect that I will be successful in this course if I attend every class session and do not
miss class unless absolutely necessary.
I expect that I will be successful in this course if I repeat math skills/concepts over again
until I memorize them.
I expect that I will be successful in this course if I work problems that apply to my
everyday life.
I expect that I will be successful in this course if I use the online e-text when I need help.
I expect that I will be successful in this course if I use paraphrasing and summarizing
techniques.
I expect that I will be successful in this course if I use tutoring services outside of class
time.
I expect that I will be successful in this course if I seek assistance during class from a
classmate when I need help.
I expect that I will be successful in this course if I work with another student or in a
study group outside of class.
I expect that I will be successful in this course if I am able to be a math whiz.

-0.198
-0.522
-0.620
-0.645
-0.718
-0.759
-0.783
-0.821
-1.206
-1.247
-1.403
-1.449
-1.872
-1.961
-2.139

Figure 4.2 details a model sort for those participants who loaded significantly on
factor one.
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Least Describes
-5
35

Neither Agree Nor Disagree

Most Describes

-4

-3

-2

-1

0

+1

+2

+3

+4

12

1

13

3

7

16

6

31

10

28

11

18

5

9

17

15

4

22

30

24

25

21

19

32

26

2

14

27

29

23

20

33

34

38

40

36

37

+5

8

39

Figure 4.2. Factor One Model Sort

Table 4.9 lists the highest valued statements and the lowest valued statements. The
statements at the most extremes of the grid demonstrate those characteristics that participants
believe to be most representative of factor one.
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Table 4.9: Factor One: High Positive and High Negative Statements

Score
+5

Card
8

+4

10

+4

14

+4

22

+3

2

+3

4

+3

31

+3
-3

38
1

-3

11

-3

24

-3

27

-4

12

-4

28

-4

30

-5

35

Statement
I expect that I will be successful in this course if I use the MML help buttons (ex.
“Help me solve this”, “Show me an example”) when I need help.
I expect that I will be successful in this course if I review the homework before I take
the post-test.
I expect that I will be successful in this course if I review the video notes shells to
help me study for the post-test.
I expect that I will be successful in this course if I believe in my ability to be
successful in this course.
I expect that I will be successful in this course if I am confident in my ability to be
successful.
I expect that I will be successful in this course if I work through the modules at my
own pace.
I expect that I will be successful in this course if I am able to recall steps and
procedures for each problem.
I expect that I will be successful in this course if I have access to a computer at home.
I expect that I will be successful in this course if I work problems that apply to my
everyday life.
I expect that I will be successful in this course if I use the online e-text when I need
help.
I expect that I will be successful in this course if I repeat math skills/concepts over
again until I memorize them.
I expect that I will be successful in this course if I use paraphrasing and summarizing
techniques.
I expect that I will be successful in this course if I seek assistance during class from a
classmate when I need help.
I expect that I will be successful in this course if I work with another student or in a
study group outside of class.
I expect that I will be successful in this course if I use tutoring services outside of
class time.
I expect that I will be successful in this course if I am able to be a math whiz.

Of the 15 participants loading significantly on factor one, five are Essential
Mathematics (MAT 060) students, seven are Introductory Algebra (MAT 070) students, and
three are Intermediate Algebra (MAT 080) students. Twelve students are female and three
are male. Nine of the students are taking their course for the first time, three students are
taking their course for the second time, and three students are taking their course for the third
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time. Four out of the fifteen have taken a course in a computer-based format prior to this
course. Program degree goals represented by this group of participants are university
transfer, LPN, general education, associate in arts, associate in arts nursing, RN/BSN,
associate in science, physical therapy, and business administration.
Thirty-eight percent of the students in this study loaded significantly on Factor One,
“Commitment, Confidence, and Resources.” Factor One indicates that commitment,
confidence, and resources are components students perceive will enable them to be
successful in the computer-based developmental mathematics course. This group’s highest
ranked statements using the z-score values contained language such as: review homework,
review video note shells, use help buttons, confidence, belief in ability, recall steps to
problems and commit to doing the required work. Students placed card statements 2, 4, 31,
and 38 in the +3 column, 10, 14, and 22 in the +4 column, and 8 in the +5 column of the
continuum as “Most Describes” what they expect will help them be successful in the
developmental mathematics mastery learning computer-based course.
Students need to feel confident that they have the ability to learn a particular topic
(Bueschel, 2008; Duggan, et.al, 2007; Eccles & Jacobs, 1986; Middleton & Spanias, 1999;
Smittle, 2003). Additionally, from the review of literature in Chapter 2, it was established
that the computer-based mastery learning developmental mathematics course is designed to
promote self-regulation for students (Twigg, 2005). The My Math Lab (MML) help buttons,
videos, and concept check/video note shells are structured to direct students and to equip
them to answer their own questions and to use resources internal to the course when the
resources at their fingertips do not answer their questions.
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Confidence in their abilities and commitment to completing required work stood out
as being important to this group of students. From their perspective, being confident in
general (2: +3) and believing (22: +4) in their ability to be successful are important
components in their academic achievement. Additionally, confidence in their own abilities
was noted as an important factor by this group of students. Their ability to recall necessary
procedures (31) fell under +3. Students’ ability to read and understand word problems (15),
know course expectations and the purpose for those expectations (6), and possess confidence
in their ability to balance outside activities (26) fell under +2 as most describing this group of
students’ perceptions of activities leading to their success. Commitment to work at their own
pace fell (4) under +3 as most describes this group of student’s perceptions of what will help
them become successful. Students also believe that if they “buckle down and commit to
doing the required work” (34: +2) they will be successful in their developmental math
course.
This group of students also expects that certain resources inherent to the mastery
learning, computer-based developmental mathematics course will contribute to their success
in this course. Using the My Math Lab help buttons (8) ranked +5 as most describing a
resource that this group of students perceives as leading to their success. Activities such as
reviewing course resources such as video note shells (14) and reviewing online skills
homework (10) before taking a post-test fell under +4. Another resource students perceive as
contributing to their success in this course such as access to a home computer (38) ranked
under +3 as most describes this group of students’ beliefs about resources that will equip
them for academic success in this environment.
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Students that performed the card sort and loaded significantly on the array for factor
one made statements that provide insight into reasons they placed certain card statements on
the positive end of the array. DMS 043, a twenty-three year old female Introductory Algebra
student (MAT 070) said, “I know more of the material and understand it better if I apply the
[statements in] number 10, 6, and 8 in order to do well on the test and for my own benefits.”
This group of students believes that their success is not dependent upon them being a
“math whiz” (35: -5). Using tutoring services outside of class time (30:-4), seeking
assistance from a classmate during class (12:-4), working with another student or in a study
group outside of class (28:-4) did not rate as important for factor one. Instead, this group
believes that using resources inherent to the mastery learning computer-based developmental
mathematics course will equip them for academic success.
DMS 010, a forty-two year old, female, Essential Mathematics (MAT 060) student
said with respect to commitment confidence, and resources:
I placed card 34 (buckle down and commit to doing the required work) in +5 because
once you commit to anything you more than likely will achieve success. It seems as
if everything else will fall into place. I placed cards 16 (working independently), 10
(reviewing online skills homework), and 14 (reviewing video note shells) into +4
because when you have the ability to work independently you are taking control of
your own thought process and are knowledgeable about tools to help you gain a
conception of math. So when you review all that you have learned it prepares you for
a more successful outcome.
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This group of students believes that their confidence in general as well as their
commitment to balancing outside activities, gaining understanding, and working at their own
pace to get the work accomplished will lead to successful course completion.
Factor Two: Communication and Understanding
Fourteen participants loaded significantly on factor two. Table 4.10 describes the
sub-group characteristics of those participants loading significantly on factor two.

Table 4.10: Participants Loading Significantly on Factor Two
Participant

Math
Course

Number of
times course
taken

Age
Range

Gender

Degree goal

2
0
1
2
0
0
0

Number of
times course
taken in
computer
format
1
0
1
2
0
0
1

DMS004
DMS037
DMS086
DMS032
DMS051
DMS064
DMS084

070
060
070
080
080
070
070

26-35
18-25
36-45
18-25
56-65
18-25
36-45

female
female
female
female
female
female
female

080
080

1
1

2
1

18-25
18-25

female
male

DMS072
DMS060
DMS019

060
080
080

0
0
2

0
0
0

18-25
36-45
18-25

female
female
female

DMS046

080

0

0

18-25

male

DMS053

060

1

0

26-35

female

Nursing
Nursing/UT
HIT
AA/UT
AA Education
undecided
Business
Admin
AA
UT/graphic
design
AA/UT
UT/LCSW
UT/prepharmacy
UT/ electrical
engineering
undecided

DMS020
DMS076

Table 4.11 lists the card statements for factor two that participants most agree
describes characteristics they expect will lead to their success in the course (z-score of 1.636)
to those participants least agree describes characteristics they expect will lead to their success
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in the course (z-score of -2.294). The z-score indicates how far and in what direction a
statement deviates from the distributions mean.

Table 4.11: Factor Two: Normalized Factor Scores
Cards Statements
I expect that I will be successful in this course if I seek assistance from the
7
instructor and/or tutor when I need help.
I expect that I will be successful in this course if I review the homework before
10
I take the post-test.
I expect that I will be successful in this course if I master each concept before
19
moving on to the next concept.
I expect that I will be successful in this course if I am able to recall steps and
31
procedures for each problem.
I expect that I will be successful in this course if I understand the assignments
6
and what is expected of me. (ex. Instructions for completing note shells, order
for completing modules, purpose of watching the videos, etc.)
I expect that I will be successful in this course if I listen to, understand, and
32
apply feedback from my instructor/tutor.
I expect that I will be successful in this course if I share/communicate my
17
concerns about my performance with my instructor/tutor.
I expect that I will be successful in this course if I study math skills/concepts
33
until I fully understood them.
I expect that I will be successful in this course if I review the video notes shells
14
to help me study for the post-test.
I expect that I will be successful in this course if I have the ability to read and
15
understand word problems.
I expect that I will be successful in this course if I repeat math skills/concepts
24
over again until I memorize them.
I expect that I will be successful in this course if I am confident in my ability to
2
be successful.
I expect that I will be successful in this course if I re-watch the video lecture
9
when I need help.
I expect that I will be successful in this course if I am able to balance my other
26
courses and activities in order to set aside time to give attention to my math
work.
22
30
5

I expect that I will be successful in this course if I believe in my ability to be
successful in this course.
I expect that I will be successful in this course if I use tutoring services outside
of class time.
I expect that I will be successful in this course if my instructor is able to assist
and engage students with different abilities.
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Z-score
1.636
1.363
1.348
1.315
1.267

1.218
1.131
1.107
0.891
0.784
0.757
0.749
0.738
0.625

0.248
0.191
0.169

Table 4.11 cont’d
13
34
12
40
18
23
25
4
8
38
28
20
3
11
37
27
21
29
16
1
36
39
35

I expect that I will be successful in this course if I use the “ask my instructor
button” or e-mail my instructor when I need help.
I expect that I will be successful in this course if I buckle down and commit to
doing the required work.
I expect that I will be successful in this course if I seek assistance during class
from a classmate when I need help.
I expect that I will be successful in this course if I create a study schedule to
complete assignments outside of class.
I expect that I will be successful in this course if I attend every class session
and do not miss class unless absolutely necessary.
I expect that I will be successful in this course if I use learning strategies (ex.
Flash cards, maps, mnemonics, pictures, etc.).
I expect that I will be successful in this course if I apply strategies to relieve
math anxiety.
I expect that I will be successful in this course if I work through the modules at
my own pace.
I expect that I will be successful in this course if I use the MML help buttons
(ex. “Help me solve this”, “Show me an example”) when I need help.
I expect that I will be successful in this course if I have access to a computer at
home.
I expect that I will be successful in this course if I work with another student or
in a study group outside of class.
I expect that I will be successful in this course if I complete each module in 4
weeks as suggested by the pacing guide.
I expect that I will be successful in this course if I am interested in the material
contained in the course.
I expect that I will be successful in this course if I use the online e-text when I
need help.
I expect that I will be successful in this course if I take tests in a quiet
environment.
I expect that I will be successful in this course if I use paraphrasing and
summarizing techniques.
I expect that I will be successful in this course if I am able to deal with
personal issues.
I expect that I will be successful in this course if I know that I will be able to
use the skills/concepts learned in this course in my career.
I expect that I will be successful in this course if I am able to work
independently.
I expect that I will be successful in this course if I work problems that apply to
my everyday life.
I expect that I will be successful in this course if feel comfortable about my
ability to work with computers.
I expect that I will be successful in this course if I have a quiet, roomy
workspace in the computer lab.
I expect that I will be successful in this course if I am able to be a math whiz.
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0.149
0.124
0.122
0.121
0.117
-0.100
-0.132
-0.137
-0.186
-0.264
-0.386
-0.593
-0.744
-0.793
-0.896
-0.925
-1.256
-1.290
-1.351
-1.440
-1.573
-1.809
-2.294

Figure 4.3 details a model sort for those participants who loaded significantly on
factor two.

Least Describes
-5
35

Neither Agree Nor Disagree

Most Describes

-4

-3

-2

-1

0

+1

+2

+3

+4

1

16

3

4

12

5

2

6

10

36

21

11

8

13

9

14

17

19

39

27

20

25

18

22

15

32

31

29

37

28

23

26

24

33

38

34

30

+5
7

40

Figure 4.3. Factor Two Model Sort

Table 4.12 list the highest-valued statements and the lowest-valued statements. The
statements at the most extremes of the grid demonstrate those characteristics that participants
believe to be most representative of factor two.
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Table 4.12: Factor Two: High Positive and High Negative Statements
Score
+5

Card
7

+4

10

+4

19

+4

31

+3

6

+3

17

+3

32

+3

33

-3
-3
-3

16
21
27

-3

29

-4

1

-4

36

-4

39

-5

35

Statement
I expect that I will be successful in this course if I seek assistance from the instructor
and/or tutor when I need help.
I expect that I will be successful in this course if I review the homework before I take the
post-test.
I expect that I will be successful in this course if I master each concept before moving on
to the next concept.
I expect that I will be successful in this course if I am able to recall steps and procedures
for each problem.
I expect that I will be successful in this course if I understand the assignments and what
is expected of me. (ex. Instructions for completing note shells, order for completing
modules, purpose of watching the videos, etc.)
I expect that I will be successful in this course if I share/communicate my concerns about
my performance with my instructor/tutor.
I expect that I will be successful in this course if I listen to, understand, and apply
feedback from my instructor/tutor.
I expect that I will be successful in this course if I study math skills/concepts until I fully
understood them.
I expect that I will be successful in this course if I am able to work independently.
I expect that I will be successful in this course if I am able to deal with personal issues.
I expect that I will be successful in this course if I use paraphrasing and summarizing
techniques.
I expect that I will be successful in this course if I know that I will be able to use the
skills/concepts learned in this course in my career.
I expect that I will be successful in this course if I work problems that apply to my
everyday life.
I expect that I will be successful in this course if feel comfortable about my ability to
work with computers.
I expect that I will be successful in this course if I have a quiet, roomy workspace in the
computer lab.
I expect that I will be successful in this course if I am able to be a math whiz.

Five of the 14 students loading significantly on factor two have taken a course in a
computer-based format before this course. Twelve students in this group are female and two
are male. This group of students contains three Essential Mathematics (MAT 060) students,
five Introductory Algebra (MAT 070) students, and seven Intermediate Algebra (MAT 080)
students. Seven of the 14 students have taken the math course they are enrolled in more than
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once. Nursing, HIT, associate arts in education, university transfer, pre-pharmacy, electrical
engineering and graphic design are program degree goals of students in this factor grouping.
Thirty-five percent of the students in this study loaded significantly on Factor Two,
“Communication and Understanding.” Factor Two indicates that this group of students
perceives that communication with their instructor, the tutor, and other students as well as
understanding and comprehending course components will enable them to be successful in
the computer-based developmental mathematics course. This group’s highest-ranked
statements using the z-score values contained language such as: able to share and
communicate concerns, seek assistance, ability to read and understand, master concepts, and
listen to understand and apply feedback. Students placed card statements 6, 17, 32, and 33 in
the +3 column, 10, 19, and 31 in the +4 column, and 7 in the +5 column of the continuum as
“Most Describes” what they expect will help them be successful in the developmental
mathematics mastery learning computer-based course.
This group of students expects that various forms of communication will enable them
to achieve success in the mastery learning computer-based developmental mathematics
course. From the perspective of this group of students, seeking assistance from the instructor
and/or tutor (7) ranked +5 on the factor two-factor array. This group of students believes that
listening to, understanding, and applying feedback from their instructor/tutor (32),
sharing/communicating their concerns about their performance with their instructor/tutor
(17), which both ranked +3 in the factor array, are vital to their expectations of being
successful in the mastery-learning computer-based developmental mathematics course. DMS
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037, a twenty-five year old female Essential Mathematics student (MAT 060) simply stated,
“I have strong expectations from myself and my instructor in this course.”
Students that loaded significantly on factor two believe that understanding the
concepts is important to their ability to be successful. This group of students expects to gain
understanding of the course material and to take part in a variety of activities to obtain the
necessary level of understanding to be successful in the mastery learning computer-based
developmental mathematics course. Reviewing the online homework before taking the posttest (10), mastering each concept before moving on to the next concept (19), and recalling
steps and procedures for each problem (31) rank at +4 in the factor two-factor array.
Understanding assignments, understanding what is expected of the student in completing the
assignment, understanding the instructions for completing note shells, order for completing
modules, purpose of watching the videos (6) and studying math skills and concepts until full
understood is achieved (33) ranked at +3 on the Communication and Understanding factor
array. Additionally, reviewing the video notes shells when studying for a post-test (14) and
having the ability to read and understand word problems (15) ranked at +2 on the factor array
for factor two.
An emergent theme from Howard and Whitaker’s (2011) study of students’
unsuccessful and successful math experiences was the use of strategies that led to success
such as asking questions until understanding occurred and diligent, consistent study habits.
Ignash and Zavarella’s (2009) study of students in a developmental math course presented in
a computer-based environment cited a reason students dropped out was because of lack of
understanding what it takes to learn developmental mathematics in a computer-based format
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(Ignash & Zavarella, 2009). DMS 060, a 36 year old female Intermediate Algebra student
(MAT 080), echoes findings from Howard and Whitaker and Ignash and Zavarella by
making the following statement that succinctly summarizes the characteristics of the
Communication and Understanding factor array: “I believe a firm grasp of each concept
learned coupled with instructor feedback is crucial to a self-guided course.” In other words,
DMS 060 believes that understanding course expectations is necessary in order to be
successful in the course.
This group of students placed the statement about using the “ask my instructor
button” or e-mail my instructor when I need help (13: 0) in the middle column which
indicates that they did not agree or disagree with this statement.
DMS 020 loaded significantly on factor two. However, the factor loading, which was
-0.4163, indicates an opposing point of view with respect to Communication and
Understanding. DMS 020, an eighteen year-old Intermediate Algebra (MAT080) student
said with respect to communication, “I don’t really need the teacher’s help with homework
and classwork.”
Factor Three: Access and Mastery
Eight participants loaded significantly on factor three. Table 4.13 describes the subgroup characteristics of those participants loading significantly on factor three.
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Table 4.13: Participants Loading Significantly on Factor Three
Participant

Math
Course

Number of
times course
taken

Age
Range

Gender

Degree goal

0
0
0

Number of
times course
taken in
computer
format
0
0
0

DMS050
DMS022
DMS065

080
080
070

26-35
36-45
18-25

female
female
female

080
080

0
0

0
0

18-25
18-25

female
female

080
060
070

2
0
0

2
0
0

18-25
18-25
18-25

female
female
female

UT
CRT
Pharmacy
Tech
Nursing
CRNA/
Nursing
UT
AA Nursing
undecided

DMS030
DMS028
DMS068
DMS023
DMS038

Table 4.14 lists the card statements for Factor Three that participants most agree
describes characteristics they expect will lead to their success in the course (z-score of 2.497)
to those participants least agree describes characteristics they expect will lead to their success
in the course (z-score of -2.196). The z-score indicates how far and in what direction a
statement deviates from the distributions mean.
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Table 4.14: Factor Three: Normalized Factor Scores
Cards
19
38
37
33
22
39
30
7
35
15
17
24
20
25
26
2
34
9
6

21
14
4
18
10
40

Statements
I expect that I will be successful in this course if I master each concept before moving
on to the next concept.
I expect that I will be successful in this course if I have access to a computer at home.
I expect that I will be successful in this course if I take tests in a quiet environment.
I expect that I will be successful in this course if I study math skills/concepts until I
fully understood them.
I expect that I will be successful in this course if I believe in my ability to be
successful in this course.
I expect that I will be successful in this course if I have a quiet, roomy workspace in
the computer lab.
I expect that I will be successful in this course if I use tutoring services outside of class
time.
I expect that I will be successful in this course if I seek assistance from the instructor
and/or tutor when I need help.
I expect that I will be successful in this course if I am able to be a math whiz.
I expect that I will be successful in this course if I have the ability to read and
understand word problems.
I expect that I will be successful in this course if I share/communicate my concerns
about my performance with my instructor/tutor.
I expect that I will be successful in this course if I repeat math skills/concepts over
again until I memorize them.
I expect that I will be successful in this course if I complete each module in 4 weeks as
suggested by the pacing guide.
I expect that I will be successful in this course if I apply strategies to relieve math
anxiety.
I expect that I will be successful in this course if I am able to balance my other courses
and activities in order to set aside time to give attention to my math work.
I expect that I will be successful in this course if I am confident in my ability to be
successful.
I expect that I will be successful in this course if I buckle down and commit to doing
the required work.
I expect that I will be successful in this course if I re-watch the video lecture when I
need help.
I expect that I will be successful in this course if I understand the assignments and
what is expected of me. (ex. Instructions for completing note shells, order for
completing modules, purpose of watching the videos, etc.)
I expect that I will be successful in this course if I am able to deal with personal issues.
I expect that I will be successful in this course if I review the video notes shells to help
me study for the post-test.
I expect that I will be successful in this course if I work through the modules at my
own pace.
I expect that I will be successful in this course if I attend every class session and do not
miss class unless absolutely necessary.
I expect that I will be successful in this course if I review the homework before I take
the post-test.
I expect that I will be successful in this course if I create a study schedule to complete
assignments outside of class.
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Z-score
2.497
2.115
1.525
1.157
1.123
0.908
0.899
0.856
0.726
0.543
0.480
0.435
0.419
0.350
0.330
0.309
0.271
0.229
0.126

0.100
0.031
-0.150
-0.162
-0.215
-0.306

Table 4.14 cont’d
16
36
27
1
29
5
31
28
3
32
12
11
13
8
23

I expect that I will be successful in this course if I am able to work independently.
I expect that I will be successful in this course if feel comfortable about my ability to
work with computers.
I expect that I will be successful in this course if I use paraphrasing and summarizing
techniques.
I expect that I will be successful in this course if I work problems that apply to my
everyday life.
I expect that I will be successful in this course if I know that I will be able to use the
skills/concepts learned in this course in my career.
I expect that I will be successful in this course if my instructor is able to assist and
engage students with different abilities.
I expect that I will be successful in this course if I am able to recall steps and
procedures for each problem.
I expect that I will be successful in this course if I work with another student or in a
study group outside of class.
I expect that I will be successful in this course if I am interested in the material
contained in the course.
I expect that I will be successful in this course if I listen to, understand, and apply
feedback from my instructor/tutor.
I expect that I will be successful in this course if I seek assistance during class from a
classmate when I need help.
I expect that I will be successful in this course if I use the online e-text when I need
help.
I expect that I will be successful in this course if I use the “ask my instructor button” or
e-mail my instructor when I need help.
I expect that I will be successful in this course if I use the MML help buttons (ex.
“Help me solve this”, “Show me an example”) when I need help.
I expect that I will be successful in this course if I use learning strategies (ex. Flash
cards, maps, mnemonics, pictures, etc.).

-0.366
-0.368
-0.444
-0.646
-0.654
-0.698
-0.722
-0.748
-0.810
-0.852
-1.155
-1.232
-1.619
-2.087
-2.196

Figure 4.4 details a model sort for those participants who loaded significantly on
factor three.
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Least Describes
-5
23

Neither Agree Nor Disagree

Most Describes

-4

-3

-2

-1

0

+1

+2

+3

+4

8

3

1

10

4

2

15

7

33

11

12

5

16

6

20

17

30

37

13

28

29

27

9

25

24

39

38

32

31

36

14

26

35

22

40

18

34

+5
19

21

Figure 4.4. Factor Three Model Sort

Table 4.15 lists the highest-valued statements and the lowest-valued statements. The
statements at the most extremes of the grid demonstrate those characteristics that participants
believe to be most representative of factor three.
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Table 4.15: Factor Three: High Positive and High Negative Statements
Score
+5

Card
19

+4

33

+4
+4
+3

37
38
7

+3

22

+3

30

+3

39

-3

3

-3

12

-3

28

-3

32

-4

8

-4
-4

11
13

-5

23

Statement
I expect that I will be successful in this course if I master each concept before moving on
to the next concept.
I expect that I will be successful in this course if I study math skills/concepts until I fully
understood them.
I expect that I will be successful in this course if I take tests in a quiet environment.
I expect that I will be successful in this course if I have access to a computer at home.
I expect that I will be successful in this course if I seek assistance from the instructor
and/or tutor when I need help.
I expect that I will be successful in this course if I believe in my ability to be successful
in this course.
I expect that I will be successful in this course if I use tutoring services outside of class
time.
I expect that I will be successful in this course if I have a quiet, roomy workspace in the
computer lab.
I expect that I will be successful in this course if I am interested in the material contained
in the course.
I expect that I will be successful in this course if I seek assistance during class from a
classmate when I need help.
I expect that I will be successful in this course if I work with another student or in a
study group outside of class.
I expect that I will be successful in this course if I listen to, understand, and apply
feedback from my instructor/tutor.
I expect that I will be successful in this course if I use the MML help buttons (ex. “Help
me solve this”, “Show me an example”) when I need help.
I expect that I will be successful in this course if I use the online e-text when I need help.
I expect that I will be successful in this course if I use the “ask my instructor button” or
e-mail my instructor when I need help.
I expect that I will be successful in this course if I use learning strategies (ex. Flash
cards, maps, mnemonics, pictures, etc.).

Eight students loaded significantly on factor three and only one has taken a course in
a computer based environment prior to this course. All eight of the students in this group are
female. One is an Essential Mathematics (MAT 060) student, two are Introductory Algebra
(MAT 070) students, and five are Intermediate Algebra (MAT 080) students. One of the
students in this group has taken their course more than once. The program degree goals of
this group of students are university transfer, CRT, pharmacy tech, nursing, CRNA, and
associate in arts.
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Twenty percent of the students participating in this study loaded significantly on
Factor Three, “Access and Mastery.” Factor Three indicates that this group of students
expects that access to academic support and a comfortable learning environment as well as
mastery of course content will enable them to be successful in the computer-based
developmental mathematics course. This group’s highest-ranked statements using the zscore values contained language such as: access to a computer at home, access to assistance
when they need help, access to quiet work space, master each concept before moving to the
next concept, and studying until they understand. Students placed card statements 7, 22, 30,
and 39 in the +3 column, 33, 37, and 38 in the +4 column, and 19 in the +5 column of the
continuum as “Most Describes” what they expect will help them be successful in the
developmental mathematics mastery learning computer-based course.
The group of students that loaded significantly on factor three expect to have access
to a certain type of learning environment and to support services. Access to testing in a quiet
environment (37), computer access at home (38) ranked at +4 on the factor three array. Also
important to this group of students is access to a quiet and roomy workspace in the
developmental math computer lab (39), which ranks at +3 on the factor array. This group of
students also expects that having access to assistance from an instructor and/or tutor when
they need help (7) and access to tutoring services outside of class time (30), which both rank
at +3 on the factor array, will enable them to achieve academic success in the mastery
learning computer based developmental mathematics course. DMS 082, a forty-two year old
female Introductory Algebra (MAT 070) student, said the following with respect to access
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and environment: “I feel that I am not able to recall information unless I am able to be in
quiet setting. I have trouble recalling the steps if it's not quiet.”
The factor array for the group of students that loaded significantly on factor three
indicates that they expect mastery of course material to enable them to be successful. Master
each concept before moving on to the next concept (19) ranked at +5 on the factor three
array. Additionally, studying math skills and concepts for full understanding (33), another
indicator of mastery, ranked at +4 on the Access and Mastery factor array. Research by
Grubb and Cox (2005) and Silverman and Siedman (2011) supports the fact that change in
students’ perceptions of their ability to be successful in developmental math occurs when
they are empowered by the success that they achieve in a mastery based model. DMS 083, a
twenty-seven year old Introductory Algebra (MAT 070) student, provides some insight into
student thoughts about mastery: “I feel like that if I am here in class all the time I will be
able to get the help I need. I like that I get a chance to master a concept in [each] step to
make sure I understand. Being able to recall step[s] mean to me that I have mastered a
topic.” DMS 048, a twenty-three year old female Intermediate Algebra (MAT 080) student,
also elaborated about the placement of card 19 under +5 on the factor array by saying, “Math
is like building. You have to have a stable lower level to build a higher level because a
higher level depends on what comes before. So I have to master concepts before I can move
on.” Another Intermediate Algebra student, a twenty year-old female, DMS 028 said, “[I
placed statement 19 under the +5] because I feel it is important to master a concept before
moving on to the next, that way you can do your best on the following skills.”
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In contrast, these students do not believe that using learning strategies (ex. Flash
cards, maps, mnemonics, pictures, etc.) (23: -5), using the online e-text (11: -4), and using
the “ask my instructor” button or e-mail my instructor (13: -4) will enable them to obtain
success in their course. DMS 022, a thirty-nine year old male Intermediate Algebra student
said:
When you ask an instructor the email is returned days later and I'm stuck waiting for
a response which puts me behind in my schedule. P.S. A lot of the videos and ebook, test, homework all show you different ways to do the work which causes you to
get a lot of the questions wrong. A lot of the material is not covered in the videos that
are on the quizzes!! This is very, very upsetting and caused me to have to retake
quizzes etc. I came into this thinking this will be perfect for me because in the
classroom setting I'm usually wanting to work at a faster pace but the design of this
class has caused me to be behind because I'm working on all the issues that the course
has.
This group of students does believe that access to the appropriate learning
environment coupled with their applying themselves to master level learning of the course
content will enable them to achieve academic success in the mastery learning computerbased developmental mathematics course.
Factor Four: Ability and Strategy
Four participants loaded significantly on factor four. Table 4.16 describes the subgroup characteristics of those participants loading significantly on factor four.
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Table 4.16: Participants Loading Significantly on Factor Four
Score
+5

Card
19

+4

33

+4
+4
+3

37
38
7

+3

22

+3

30

+3

39

-3

3

-3

12

-3

28

-3

32

-4

8

-4
-4

11
13

-5

23

Statement
I expect that I will be successful in this course if I master each concept before moving on
to the next concept.
I expect that I will be successful in this course if I study math skills/concepts until I fully
understood them.
I expect that I will be successful in this course if I take tests in a quiet environment.
I expect that I will be successful in this course if I have access to a computer at home.
I expect that I will be successful in this course if I seek assistance from the instructor
and/or tutor when I need help.
I expect that I will be successful in this course if I believe in my ability to be successful
in this course.
I expect that I will be successful in this course if I use tutoring services outside of class
time.
I expect that I will be successful in this course if I have a quiet, roomy workspace in the
computer lab.
I expect that I will be successful in this course if I am interested in the material contained
in the course.
I expect that I will be successful in this course if I seek assistance during class from a
classmate when I need help.
I expect that I will be successful in this course if I work with another student or in a
study group outside of class.
I expect that I will be successful in this course if I listen to, understand, and apply
feedback from my instructor/tutor.
I expect that I will be successful in this course if I use the MML help buttons (ex. “Help
me solve this”, “Show me an example”) when I need help.
I expect that I will be successful in this course if I use the online e-text when I need help.
I expect that I will be successful in this course if I use the “ask my instructor button” or
e-mail my instructor when I need help.
I expect that I will be successful in this course if I use learning strategies (ex. Flash
cards, maps, mnemonics, pictures, etc.).

Table 4.17 lists the card statements for factor four that participants most agree
describes characteristics they expect will lead to their success in the course (z-score of 2.032)
to those participants least agree describes characteristics they expect will lead to their success
in the course (z-score of -1.952). The z-score indicates how far and in what direction a
statement deviates from the distributions mean.
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Table 4.17: Factor Four: Normalized Factor Scores
Cards
2
12
3
5
6

22
26
16
29
15
33
28
30
37
31
35
34

1
4
19
11
40
7
17

Statements
I expect that I will be successful in this course if I am confident in my ability to be
successful.
I expect that I will be successful in this course if I seek assistance during class from a
classmate when I need help.
I expect that I will be successful in this course if I am interested in the material
contained in the course.
I expect that I will be successful in this course if my instructor is able to assist and
engage students with different abilities.
I expect that I will be successful in this course if I understand the assignments and
what is expected of me. (ex. Instructions for completing note shells, order for
completing modules, purpose of watching the videos, etc.)
I expect that I will be successful in this course if I believe in my ability to be successful
in this course.
I expect that I will be successful in this course if I am able to balance my other courses
and activities in order to set aside time to give attention to my math work.
I expect that I will be successful in this course if I am able to work independently.
I expect that I will be successful in this course if I know that I will be able to use the
skills/concepts learned in this course in my career.
I expect that I will be successful in this course if I have the ability to read and
understand word problems.
I expect that I will be successful in this course if I study math skills/concepts until I
fully understood them.
I expect that I will be successful in this course if I work with another student or in a
study group outside of class.
I expect that I will be successful in this course if I use tutoring services outside of class
time.
I expect that I will be successful in this course if I take tests in a quiet environment.
I expect that I will be successful in this course if I am able to recall steps and
procedures for each problem.
I expect that I will be successful in this course if I am able to be a math whiz.
I expect that I will be successful in this course if I buckle down and commit to doing
the required work.

Z-score
2.032

I expect that I will be successful in this course if I work problems that apply to my
everyday life.
I expect that I will be successful in this course if I work through the modules at my
own pace.
I expect that I will be successful in this course if I master each concept before moving
on to the next concept.
I expect that I will be successful in this course if I use the online e-text when I need
help.
I expect that I will be successful in this course if I create a study schedule to complete
assignments outside of class.
I expect that I will be successful in this course if I seek assistance from the instructor
and/or tutor when I need help.
I expect that I will be successful in this course if I share/communicate my concerns
about my performance with my instructor/tutor.

0.250
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1.761
1.713
1.341
1.292

1.160
1.063
0.931
0.709
0.691
0.507
0.435
0.427
0.368
0.326
0.313
0.302

0.198
0.139
-0.021
-0.059
-0.066
-0.097

Table 4.17 cont’d
13
20
23
27
21
39
38
18
25
10
36
9
32
24
8
14

I expect that I will be successful in this course if I use the “ask my instructor button” or
e-mail my instructor when I need help.
I expect that I will be successful in this course if I complete each module in 4 weeks as
suggested by the pacing guide.
I expect that I will be successful in this course if I use learning strategies (ex. Flash
cards, maps, mnemonics, pictures, etc.).
I expect that I will be successful in this course if I use paraphrasing and summarizing
techniques.
I expect that I will be successful in this course if I am able to deal with personal issues.
I expect that I will be successful in this course if I have a quiet, roomy workspace in
the computer lab.
I expect that I will be successful in this course if I have access to a computer at home.
I expect that I will be successful in this course if I attend every class session and do not
miss class unless absolutely necessary.
I expect that I will be successful in this course if I apply strategies to relieve math
anxiety.
I expect that I will be successful in this course if I review the homework before I take
the post-test.
I expect that I will be successful in this course if feel comfortable about my ability to
work with computers.
I expect that I will be successful in this course if I re-watch the video lecture when I
need help.
I expect that I will be successful in this course if I listen to, understand, and apply
feedback from my instructor/tutor.
I expect that I will be successful in this course if I repeat math skills/concepts over
again until I memorize them.
I expect that I will be successful in this course if I use the MML help buttons (ex.
“Help me solve this”, “Show me an example”) when I need help.
I expect that I will be successful in this course if I review the video notes shells to help
me study for the post-test.

-0.372
-0.490
-0.504
-0.528
-0.597
-0.681
-0.709
-0.799
-0.813
-0.883
-0.941
-1.070
-1.622
-1.831
-1.925
-1.952

Figure 4.5 details a model sort for those participants who loaded significantly on
factor four.
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Least Describes
-5
14

Neither Agree Nor Disagree

Most Describes

-4

-3

-2

-1

0

+1

+2

+3

+4

8

9

18

13

1

30

15

6

3

24

10

21

17

4

31

28

16

5

32

25

38

20

7

34

29

22

12

36

39

23

11

35

33

26

27

19

37

+5
2

40

Figure 4.5. Factor Four Model Sort

Table 4.18 lists the highest-valued statements and the lowest-valued statements. The
statements at the most extremes of the grid demonstrate those characteristics that participants
believe to be most representative of factor four.
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Table 4.18: Factor Four: High Positive and High Negative Statements
Score
+5

Card
2

+4

3

+4

5

+4

12

+3

6

+3
+3

16
22

+3

26

-3

9

-3

10

-3

25

-3

36

-4

8

-4

24

-4

32

-5

14

Statement
I expect that I will be successful in this course if I am confident in my ability to be
successful.
I expect that I will be successful in this course if I am interested in the material
contained in the course.
I expect that I will be successful in this course if my instructor is able to assist and
engage students with different abilities.
I expect that I will be successful in this course if I seek assistance during class from a
classmate when I need help.
I expect that I will be successful in this course if I understand the assignments and
what is expected of me. (ex. Instructions for completing note shells, order for
completing modules, purpose of watching the videos, etc.)
I expect that I will be successful in this course if I am able to work independently.
I expect that I will be successful in this course if I believe in my ability to be
successful in this course.
I expect that I will be successful in this course if I am able to balance my other
courses and activities in order to set aside time to give attention to my math work.
I expect that I will be successful in this course if I re-watch the video lecture when I
need help.
I expect that I will be successful in this course if I review the homework before I take
the post-test.
I expect that I will be successful in this course if I apply strategies to relieve math
anxiety.
I expect that I will be successful in this course if feel comfortable about my ability to
work with computers.
I expect that I will be successful in this course if I use the MML help buttons (ex.
“Help me solve this”, “Show me an example”) when I need help.
I expect that I will be successful in this course if I repeat math skills/concepts over
again until I memorize them.
I expect that I will be successful in this course if I listen to, understand, and apply
feedback from my instructor/tutor.
I expect that I will be successful in this course if I review the video notes shells to
help me study for the post-test.

The four students loading significantly on factor four have program degree goals of
university transfer, CRT, and nursing. One male and three females make up this group of
students. One of these students is enrolled in Introductory Algebra (MAT 070) and the other
three are enrolled in Intermediate Algebra (MAT 080). Three of these students have taken
their course before and three of them have taken courses in a computer-based format prior to
this course.
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Ten percent of the students participating in this study loaded significantly on Factor
Four, “Ability and Strategy.” Factor Four indicates that this group of students expects that
their belief in their abilities to be successful and specific strategies will lead to their academic
success in the mastery learning computer-based developmental mathematics course. This
group’s highest-ranked statements using the z-score values contained language such as:
believe in my ability, seek assistance from a classmate, work independently, balance outside
activities, confident in my ability, and ability to understand work problems. Students placed
card statements 6, 16, 22, and 26 in the +3 column, 3, 5, and 12 in the +4 column, and 2 in
the +5 column of the continuum as “Most Describes” what they expect will help them be
successful in the developmental mathematics mastery learning computer-based course.
Student and instructor abilities are important to this group of students. Factors
effecting students’ belief in their ability to be successful in mathematics find their
foundations in students’ view of mathematics as fixed body of knowledge which cannot be
influenced by the student versus the view of math as process which can be influenced by
knowledge brought by the student (Middleton & Spanias, 1999). Being confident in their
ability to be successful (2) and believing in their ability to be successful (22) ranked under +5
and +3, respectively. Student ability to balance other courses and activities in order to set
aside time to give attention to their math work (26) and their ability to work independently
(16) were listed under +3 in the factor array for factor four. Having the ability to read and
understand word problems (15) ranked under +2 in the factor array. One instructor ability
statement, instructor ability to assist and engage students with different abilities (5), ranked
under +4.
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The group of students that loaded significantly on factor four expects that certain
strategies, some student-initiated and some involving the instructor and/or tutor, will enable
them to be successful. Seeking assistance during class from a classmate when I need help
(12) and student interest in the material contained in the course (3) ranked under +4 in the
factor array. Understanding the assignments and what is expected of them (ex. Instructions
for completing note shells, order for completing modules, purpose of watching the videos,
etc.) (6) listed under +3 in the factor four factor array. Studying math skills/concepts until
they gained understanding (33), and working with another student or in a study group outside
of class (28) were strategies this group of students ranked under +2 on the factor array for
Ability and Strategy.
From the perspective of this group of students, the instructor’s ability to engage
different student abilities (5: +4) is important to their success. In the open-ended section with
respect to motivations for card placement DMS 094, a fifty-six year old female Intermediate
Algebra student, said,
I need a teacher. That would be great! It's frustrating thinking I understand
something and realizing I don't after taking the test. So, I'm learning through trial and
error and tutoring mainly. I feel lost much of the time. It's very hard for someone
who has been out of school for many years to learn in a self-paced class. Truly, I may
be in one class forever! P.S. When you don't have a teacher, you don't always
understand why you are doing what you're doing and you don't get shortcuts and
basic concepts.
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DMS 029, twenty-four years old, female, also an Intermediate Algebra MAT 080 student
said,
[I need] the teacher showing the class examples on the board. For me, I need to be
shown how to do problems one type at a time before moving to harder ones (ex. 1.
2+2, 2. 23+2, 3. 232+2) It's nice to be able to communicate with your instructor to get
help when you're stuck. It is a must to fully understand the material before moving
on because it just gets harder.
In contrast, strategies like repeating math skills/concepts over again until they
memorize them (24: -4), re-watching video lectures (9: -3), and attending every class session
(18: -2) are less important to this group of students. Overall, this group of students perceives
that student ability to believe in themselves and to make appropriate choices with respect to
learning coupled with specific learning strategies will lead to academic success for them in
the mastery learning computer-based developmental mathematics course.
Consensus Statements
Some statements were agreed upon or disagreed upon by participants loading on all
four factors. These consensus statements are basically statements that each group of students
thought similarly about and sorted these statements similarly in their factor arrays. Within
the context of the factor analysis, these statements are statistically significant. Table 4.19
below outlines these consensus statements identified during the analysis using the PQ
Method software (15, 40, and 26) as well as two additional statements that students’ sorts
indicated a level of consensus (33 and 34).
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Table 4.19: Consensus Statements
Statements

Factor One

Factor Two

Factor Three

Factor Four

15*

2

2

2

2

40

-1

0

-1

0

26*

2

1

1

3

33

1

3

4

2

34

2

1

1

1

Note. All listed statements are non-significant above p>.01, and those with * are non-significant above p>.05.

Participants unanimously placed card statement 15 under +2 which indicates students
agreed that card 15 describes a characteristic that they believe will enable them to be
successful in the mastery-learning computer-based developmental mathematics course. Card
15 states that I expect that I will be successful in this course if I have the ability to read and
understand word problems. Card 26, which was placed on the positive end of the factor array
by all four groups of students states, “I expect that I will be successful in this course if I am
able to balance my other courses and activities in order to set aside time to give attention to
my math work.” Student participants DMS091 and Introductory Algebra student and DMS
093 and Intermediate Algebra student, who placed card statement 26 in +4 and +5 levels of
the factor array respectively used words like “procrastinate” and “wrestle” to describe their
challenges with balancing life activities and setting aside the time necessary to prepare for
this course.
Card 33, which was not identified by the PQ Method software but demonstrated
consensus because each group of students placed the statement under +1, +2, +3, or +4 on the
factor array states, “I expect that I will be successful in this course if I study math
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skills/concepts until I fully understand them” was agreed upon by study participants.
Likewise, participants agreed upon statement 34, which states, “I expect that I will be
successful in this course if I buckle down and do the work required.” This is indicated by
each of the four groups placing card statement 34 under +1 or +2 of the factor array. DMS
029, a female Intermediate Algebra (MAT080) student, said “It is a must to fully understand
the material before moving on because it just gets harder. Make sure you spend more time
than usual for this course.”
Study participants indicate disagreement or neutrality on card statement 40 by placing
it in the -1 or 0 column of the factor array. The students sorting the cards for this study
expect that card statement 40 which states that “creating a study schedule to complete
assignments outside of class” would lead to their success in this course (40) will not
contribute to their success in this course.
In conclusion, the 40 study participants found statements of consensus in the four
factor values. In general, this group agrees that reading and understanding word problems,
studying math skills/concepts until they fully understand them, balancing their activities to
incorporate time to study for their math course in addition to buckling down and committing
to the work will enable them to achieve academic success in their mastery learning computerbased developmental math course. The statements that they were able to agree upon
demonstrate characteristics that this entire group of students expects will lead to their success
or does not expect to lead to their success in this course.
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Distinguishing Statements
Statements that rate higher on a given factor in comparison to the other factors are
termed distinguishing statements. Analyzing distinguishing statements allows the researcher
to add depth to the understanding of a factors nature. Factor one scored eight distinguishing
statements; factor two scored eleven distinguishing statements; factor three scored ten
distinguishing statements; and factor four scored thirteen distinguishing statements. The
distinguishing statements for each factor are displayed in tables 4.20, 4.21, 4.22, and 4.23. A
short description of the data precedes each table.
For factor one, six statements were significant at p<.05 and ten statements were
significant at p<.01. The top four positive distinguishing statements are related to students’
positive beliefs about using technology resources and commitment and confidence related to
their mastery-learning experience in the developmental mathematics computer basedlearning environment. Students believe the MML help buttons (8), having access to a
computer at home (38), being confident in their ability to be successful (2), and working
through the modules at their own pace (4) enable them to achieve success in this
environment. The bottom three negative distinguishing statements for factor one are telling
about activities this group of student’s do not believe are helpful in enabling them to achieve
success in the mastery-learning computer-based environment. Working with another student
or in a study group outside of class (28), seeking assistance during class from a classmate
(12), and using tutoring services outside of class time (30) are activities students do not
believe enable them to be successful in this environment. The group of students loading
significantly on factor one expects that resources internal to the course will lead to their
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success as opposed to external resources. In addition, this group of students believes that
commitment to doing the work and confidence in their abilities are important to their
academic success.

Table 4.20: Distinguishing Statements for Factor One
Statements

Factor One
Rank
Score
5
1.59*
8
3
1.15*
38
3
1.15
2
3
1.14*
4
2
0.97
34
2
0.60
6
1
0.44*
32
1
0.37
16
0
0.35
39
0
0.13
36
-1
-0.20*
3
-3
-0.82*
24
-3
-1.40*
27
-4
-1.45*
30
-4
-1.87*
12
-4
-1.96*
28
Note. p<.05; *indicates p<.01

Factor Two
Rank
Score
-1
-0.19
-1
-0.26
2
0.75
-1
-0.14
0
0.12
3
1.27
3
1.22
-3
-1.35
-4
-1.81
-4
-1.57
-2
-0.74
3
0.76
-3
-0.92
1
0.19
0
0.12
-1
-0.39

Factor Three
Rank
Score
-4
-2.09
4
2.11
1
0.31
0
-0,15
1
0.27
0
0.13
-3
-0.85
-1
-0.37
3
0.91
-1
-0.37
-3
-0.81
2
0.43
-1
-0.44
3
0.90
-3
-1.16
-3
-0.75

Factor Four
Rank
Score
-4
-1.92
-2
-0.71
5
2.03
0
0.20
1
0.30
3
1.29
-4
-1.62
3
0.93
-2
-0.68
-3
-0.94
4
1.71
-4
-1.83
-1
-0.53
1
0.43
4
1.76
2
0.43

For Factor Two, four statements are significant at p<.05 and eleven statements are
significant at p<.01. The top four distinguishing statements demonstrate communications
between student, tutor, and instructor as well as understanding of course content and course
expectations as characteristics that this group of students believes will lead to success in this
environment. Seeking assistance from instructor/tutor when I need help (7), mastering each
concept before I move on to the next concept (19), listening to and apply feedback from my
instructor/tutor (32), share/communicate my concerns about my performance to my
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instructor/tutor (17) are subjective task value achievement choices that student’s believe lead
to their success. The bottom two negative distinguishing statements, which were feeling
comfortable about my ability work with computers (36) and having a quiet, roomy
workspace in the computer lab (39), were characteristics that this group of students believes
least described their belief of activities that would lead to their success in the mastery
learning computer-based developmental mathematics course. This group of students is less
concerned about their physical environment and more interested in communication and
understanding.

Table 4.21: Distinguishing Statements for Factor Two
Statements

Factor One
Rank
Score
0
0.25
7
0
0.30
19
1
0.44
32
1
0.41
17
0
0.16
9
4
1.18
22
-4
-1.87
12
-2
-0.76
25
5
1.59
8
1
0.40
37
-1
-0.52
21
-2
-0.72
29
1
0.37
16
0
0.13
36
0
0.35
39
Note. p<.05; *indicates p<.01

Factor Two
Rank
Score
5
1.64*
4
1.35*
3
1.22*
3
1.13*
1
0.74
1
0.25*
0
0.12*
-1
-0.13
-1
-0.19*
-2
-0.90*
-3
-1.26
-3
-1.29*
-3
-1.35*
-4
-1.57
-4
-1.81*

Factor Three
Rank
Score
3
0.86
5
2.50
-3
-0.85
2
0.48
0
0.23
3
1.12
-3
-1.16
1
0.35
-4
-2.09
4
1.53
0
0.10
-2
-0.65
-1
-0.37
-1
-0.37
3
0.91

Factor Four
Rank
Score
0
-0.07
0
0.14
-4
-1.62
-1
-0.10
-3
-1.07
3
1.16
4
1.76
-3
-0.81
-4
-1.92
1
0.37
-2
-0.60
2
0.71
3
0.93
-3
-0.94
-2
-0.68

For Factor Three, eight statements were significant at p<.05, and ten statements were
significant at p<.01. The top four positive distinguishing statements mastering each concept
before I move on to the next concept (19), having access to a computer at home (38), taking
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tests in a quiet environment (37), and having a quiet, roomy workspace in the computer lab
represent student’s perceptions that mastery of course content and access to the appropriate
physical classroom environment in the mastery-learning computer-based model are important
to their ability to succeed. The bottom two negative distinguishing statements were using the
“ask my instructor” button or “e-mail my instructor” button (13) and using learning strategies
(flash cards, maps, mnemonics, pictures, etc.) (23). These distinguishing statements indicate
that this group of students perceives that a focus on mastering the mathematics and access to
tools and an environment conducive to learning will enable them to be successful.

Table 4.22: Distinguishing Statements for Factor Three
Statements

Factor One
Rank
Score
0
0.30
19
3
1.15
38
1
0.40
37
0
0.35
39
0
0.25
7
-2
-0.76
25
2
0.60
6
-1
-0.52
21
4
1.17
14
4
1.51
10
1
0.37
16
-3
-1.21
1
-1
-0.17
5
3
1.09
31
1
0.44
32
-4
-1.87
12
-2
-0.64
13
-1
-0.62
23
Note. p<.05; *indicates p<.01

Factor Two
Rank
Score
4
1.35
-1
-0.26
-2
-0.90
-4
-1.81
5
1.64
-1
-0.13
3
1.27
-3
-1.26
2
0.89
4
1.36
-3
-1.35
-4
-1.44
1
0.17
4
1.32
3
1.22
0
0.12
0
0.15
0
-0.10

Factor Three
Rank
Score
5
2.50*
4
2.11*
4
1.53*
3
0.91
3
0.86*
1
0.35
0
0.13
0
0.10
0
0.03*
-1
-0.22
-1
-0.37*
-2
-0.65
-2
-0.70
-2
-0.72*
-3
-0.85
-3
-1.16*
-4
-1.62*
-5
-2.20*

Factor Four
Rank
Score
0
0.14
-2
-0.71
1
0.37
-2
-0.68
0
-0.07
-3
-0.81
3
1.29
-2
-0.60
-5
-1.95
-3
-0.88
3
0.93
0
0.25
4
1.34
1
0.33
-4
-1.62
4
1.76
-1
-0.37
-1
-0.50

For factor four, three statements were significant at p<.05 and twelve statements were
significant at p<.01. The top four positive distinguishing statements, confidence in their
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ability to be successful (2), seeking assistance from a classmate in class when they need help
(12), being interested in the material contained in the course (3), and instructor’s ability to
engage students with different abilities (5) represent abilities and strategies this group of
students expect will lead to their success in the mastery learning computer-based
developmental mathematics course. The bottom three negative distinguishing statements
discussed students listening to, understanding , and applying instructor/tutor feedback (32),
student’s re-watching the video lecture when I need help(9), and students reviewing
homework before I take a post-test (10). These distinguishing statements demonstrate that
this group of students prefers certain abilities and strategies for learning over others.

Table 4.23: Distinguishing Statements for Factor Four
Statements

Factor One
Rank
Score
3
1.15
2
-4
-1.87
12
-1
-0.20
3
-1
-0.17
5
1
0.37
16
-2
-0.72
29
-4
-1.96
28
3
1.09
31
-3
-1.21
1
-3
-1.25
11
0
0.35
39
4
1.51
10
0
0.16
9
1
0.44
32
-3
-0.82
24
4
1.17
14
Note. p<.05; *indicates p<.01

Factor Two
Rank
Score
2
0.75
0
0.12
-2
-0.74
1
0.17
-3
-1.35
-3
-1.29
-1
-0.39
4
1.32
-4
-1.44
-2
-0.79
-4
-1.81
4
1.36
1
0.74
3
1.22
2
0.76
2
0.89
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Factor Three
Rank
Score
1
0.31
-3
-1.16
-3
-0.81
-2
-0.70
-1
-0.37
-2
-0.65
-3
-0.75
-2
-0.72
-2
-0.65
-4
-1.23
3
0.91
-1
-0,22
0
0.23
-3
-0.85
2
0.43
0
0.03

Factor Four
Rank
Score
5
2.03*
4
1.76*
4
1.71*
4
1.34*
3
0.93
2
0.71*
2
0.43*
1
0.33*
0
0.25*
0
-0.02*
-2
-0.68*
-3
-0.88
-3
-1.07*
-4
-1.62
-4
-1.83*
-5
-1.95*

Chapter Summary
In chapter 4, the data collected from 40 students enrolled in a developmental
mathematics course regarding their perception of the course in the mastery learning
computer-based environment is analyzed. Two sources of data were used to develop
conclusions. First, Q-sorts were completed by the students and a factor analysis was
performed to provide the statistical data. Next, post-sort surveys were used to further explore
the students’ perceptions of their course environment. Four factors emerged.
Factor One, “Confidence, Commitment, and Resources,” can be expressed in the
following way: Students believe that the resources provided for and required for use in the
course and the student’s confidence and commitment to choosing activities that will enable
them to master course content are helpful in their achieving success. The confidence and
commitment components of this factor demonstrate that the structure provided by the course
encourages students to be self-directed. The resource component of this factor displays how
tools provided to students like the course management system and video note shells provide
students with an opportunity to study independently.
Factor Two, “Communication and Understanding,” can be expressed by saying
students need to know what is expected of them, and they know this best by communicating
with the instructor and/or tutor for the course as well as by proactively seeking opportunities
to gain understanding. Getting an opportunity to receive feedback and having time to apply
this as well as communicate with the instructor and/or tutor inside the computer lab is
important to this group of students. The fact that the sort indicated a neutrality regarding the
ask my instructor button and the e-mail my instructor feature of the software supports the fact
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that these students believe face-to-face communication with the instructor and/or tutor is
critical for their academic success. This group also believes that a variety of learning
strategies contribute to their understanding of course content and ultimate success in this
course.
Factor Three, “Access and Mastery,” can be expressed by saying that students feel the
need to have an environment that is conducive to learning as well a computer at home in
order to be successful in the mastery-learning, computer-based developmental math course.
This group of students also perceives that mastery of the course content is critical to their
academic success. They believe mastering concepts before moving on to higher level
concepts is the key to fully understanding the material presented in the mastery learning
computer-based developmental mathematics course.
Factor Four, “Ability and Strategy,” can be expressed as describing students in this
group who would like to have an instructor engaging them more often. For this group, not
having a teacher in a lecture setting makes learning the material more difficult. This group
believes they understand that they have to make choices about balancing course load and
outside activities as well as developing a level of understanding through the use of specific
learning strategies to be successful in the mastery-learning, computer-based developmental
math course.
Based upon the findings, the participants in this study have a definitive set of
expectations for their performance in mastery learning computer-based developmental
mathematics learning environment. The characteristics they find important in enabling them
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to succeed include resources internal to the course, their engagement with the instructors and
tutors for the course as well as their own self-regulation, self-efficacy, and self-advocacy.
In Chapter 5, I will discuss the results using the Expectations and Values Theory of
Achievement Motivation framework. I will also describe the implications of this study for
practitioners, researchers, and policy makers.
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CHAPTER 5: DISCUSSIONS AND IMPLICATIONS
The goal of this study was to examine developmental mathematics students’
perceptions of developmental mathematics taught in a mastery-learning computer-based
environment. In Chapter 5, I will discuss the findings within the frame of Expectations
Values Theory of Achievement Motivation (EVT-AM). I will also integrate the mastery
learning and course elements components frameworks into the discussion. The chapter will
end with a discussion of the study’s findings by considering implications for practice,
implications for community college policy, and implications for further research.
The research question that served as the impetus for this study is:
What are students’ perceptions of developmental mathematics in a computer-based
learning environment?
The study findings indicate four factors that students believe to be important to their
ability to be successful in this environment. Factor One—Commitment, Confidence, and
Resources—indicates that this group of students believes and expects that their level of
commitment, confidence as well as their use of course resources will lead to their academic
success. Factor Two—Communication and Understanding—demonstrates that the students
in this study believe sharing and communicating their concerns with their instructor/tutor and
that seeking assistance from instructor/tutor will enable them to be academically successful
in the developmental mathematics course. Factor Three—Access and Mastery—indicates
that students in this group expect that having access to a computer at home, access to
assistance when they need help, and access to quiet work space will contribute to their
academic success. Students loading on Factor Three also believe that mastery of each
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concept before moving to the next concept and studying until they understand are necessary
for success. Finally, Factor Four—Ability and Strategy—establishes that this group of
students believes that their ability to engage in the material and their instructors’ ability to
engage them are important to their success. This group of students also believes certain
strategies for learning are more helpful than others in enabling them achieve success in this
course. Figure 5.1 below provides a pictorial display of the four Student Values and
Expectations for Success in Mastery Learning Computer-based Developmental Mathematics
factors.

II.
Communication
&
Understanding

I. Commitment,
Confidence, &
Resources

III. Access &
Mastery

IV. Strategy &
Ability

Figure 5.1. Student Expectations and Values for Success Factors
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There were some similarities among the expectations and values of all 40 students
loading on the four factor findings in this study. Students on all four factors agree that
having the ability to read and understand word problems is necessary to be successful in this
course (card statement 15). All four groups of students also agreed that having the ability to
balance other courses and activities to set aside time to give attention to their math course
work is vital to their academic success (card statement 26). In addition, students loading on
all four factors found consensus in their expectations for success by agreeing that studying
math skills/concepts until full understanding was achieved (card statement 33) and buckling
down and committing to doing the required work(card statement 34) is necessary. All study
participants disagreed that creating a study schedule to complete assignments outside of class
would lead to academic success for them in this course environment (card statement 40).
The students in this study also demonstrated some differences of their expectations
and values for success in the mastery learning computer-based developmental mathematics
environment. Students loading on Factor One (Commitment, Confidence, and Resources)
differed from the other groups of students in that the statements they believed most described
their expectations and values for success involved using technology resources, commitment
to doing the required work, and confidence related to their experiences with mastery-learning
in the computer-based developmental mathematics environment. While students loading on
Factor Four (Ability and Strategy) ranked statements seeking outside assistance as most
descriptive of activities they expected would lead to their success, students loading on Factor
One placed those statements at the negative end of the continuum. Students loading on
Factor Two (Communication and Understanding) value their interactions with the
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instructor/tutor. This group of students wants to communicate and share their concerns with
their instructor/tutor and apply feedback from their instructor/tutor. Factor Two students
differ from students loading on Factor Three (Access and Mastery) in that Factor Two
students value connection in order to achieve understanding over access to a quiet test
environment and roomy work space. Students loading on Factor Three expect that
mastering concepts before moving to new material in addition to having computer access at
home and having an environment conducive to learning are essential to their academic
success in the mastery learning computer-based environment. While students loading on
Factor Four (Strategy and Ability) expect that various learning strategies and abilities would
lead to their success, students loading on Factor Three placed some specific learning
strategies under “the least describes” activities that would lead to their success.
The findings of this study illustrate similarities and differences in students’ task
values for success. The discussion that follows revisits the theoretical frameworks used in
order to develop context for the conclusions drawn from these findings about students’
expectations and values in the mastery learning computer-based developmental mathematics
classroom.
Theoretical Framework Revisited
The Student Expectations and Values for Success Factors emerged from students
voices as they considered their expectations and values through multiple lenses. The lens of
EVT-AM, the lens of mastery learning, the lens of instructor expectations and the lens of
expectations of course content create the environment for the developmental mathematics
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students in this study. Revisiting these frameworks as a part of the discussion is necessary to
comprehend the student voices.
Consider a few important assumptions of EVT-AM model (Eccles & Wigfield, 2002).
The first assumption is that individuals’ perceptions of others attitudes and expectations,
individual affective memory, and their personal interpretations of previous achievement
impact their expectations and values. The second assumption is that individual’s
expectations and values influence individual’s performance, persistence, task specific beliefs
and task choices. Figure 5.2 below provides a process graphic to visualize these
assumptions.

122

Perceptions and Memory
Influence

Expectations and Values
Influence

• Individuals perceptions
of others attitudes and
expectations
• Individuals affective
memories
• Individuals perceptions
of their own previous
achievement

• Individuals expectations
• Individuals Values

• Performance
• Persistence
• Task specific beliefs
• Task value

Behaviors

Figure 5.2. EVT-AM Assumptions Graphic

In order to integrate the interactions between the students, the instructor and tutor, as
well as the course content, next I filter the EVT-AM assumption, that expectations and values
impact behavior, through the five course components that create the context for the
developmental mathematics course in the computer-based environment:
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1. Teaching and Learning: The mastery learning model (Bloom, 1968; Guskey, 2007;
Kulik, Kulik, & Bangert-Drowns, 1990) explains the environment within which the students
are placed. Rigorous course content, design, and delivery are characteristic of the course.
Relevance of course content is established by presenting math problems in context within
which assessments occur. The environment creates opportunities for meaningful
communication to occur during interactions between student and instructor, student and
coursework, student and tutor.
2. Student self-expectations: Student perceptions of self-regulation (Bandura, 1993;
Tsikalas, & Zimmerman, 2005) provides a theoretical and literature supported lens to
examine student perception. Additionally, social cognitive development (Barbatis, 2010,
Brothen, & Wambach, 2001, Byrd & MacDonald, 2005; Tsikalas & Zimmerman, 2005;
Weinstein et al., 2011) explains levels of the self-regulation process. The steps of
forethought, performance, and self-reflection, through which students’ cycle and students’
skill, will, and observed self-regulation form a behavioral perspective of students’ selfexpectations.
3. Course redesign: As a part of developmental mathematics reform course redesign
has been recommended and mastery learning computer-based environment is one model of
course redesign (Ignash & Zavarella, 2009; Tong et al., 2012; Twigg, 2003).
4. Instructor expectations and: Instructors’ who are committed to teaching underprepared students, should address cognitive as well as non-cognitive issues that impact
learning. Communication of high standards and engaging in ongoing evaluation of student
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progress are deemed effective teaching characteristics in developmental education. (Bailey,
2009; Blair, 2006; Boylan et al., 2007; Bueschel, 2008; Smittle, 2003).
5. Course content expectations: The basic mathematics, introductory algebra, and
intermediate algebra learning outcomes describe the content students are expected to master
in their developmental mathematics courses.
Figure 5.3 below shows the five lenses combined to create my conceptual framework.

Teaching and
Learning
Student selfexpectations

Course
redesign

EVT-AM

Instructor
Expectations

Course
Expectations
Figure 5.3. Conceptual Framework of Relationships between and Among StudentInstructor/Tutor-Course

Once EVT-AM is merged with lens of teaching and learning, course redesign, student
self-expectations, instructor expectations and course content expectations a conceptual
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framework for developmental math student expectations and values in a mastery learning
computer-based environment emerges.
Developmental Mathematics Students’ Voices
Teaching and learning research and best practices for teaching mathematics along
with instructor’s expectations and course content shape the students’ developmental
mathematics course experience and their course environment. Filtering findings that
represent the students’ voice through this frame provides an opportunity for the frame to
remain unaltered or to transform. The discourse that follows examines the voices of the
students’ in this study through the lens of the frameworks presented and a new conceptual
framework is considered. Lastly, the implications drawn for practice, policy, and research
are investigated.
Students’ Expectations for the Influence their Self-awareness and Self-efficacy
Have on their Academic Success
“Individuals’ choice, persistence, and performance can be explained by their beliefs

about how well they will do on the activity and the extent to which they value the activity”
(Wigfield & Eccles, 2000, p. 68). The opportunity to be successful continuously builds the
students’ belief that they can self-regulate successfully (Dweck, 2010; Eccles et al., 2002;
Reeve et al., 2008). Students in this study agree that confidence and belief in their ability to
be successful will lead to their academic success in the course. Statement 2, “I expect that I
will be successful in this course if I am confident in my ability to be successful,” ranked high
with students loading on Factors One and Four. They ranked this statement at +3 and +5
respectively. Students loading on Factors Two and Three moderately agreed with this
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statement by ranking it at +2 and +1 respectively. Statement 22, “I expect that I will be
successful in this course if I believe in my ability to be successful in this course.”, ranked on
the positive end of the continuum for students loading on Factors One, Two, Three, and Four
who placed it at +4, +1, +3, and +3 respectively. While the findings indicate that this group
of students expect that their confidence and belief in themselves and their ability to be
successful while lead them to the realization of academic success, some social scientists
believe that it is human nature to be motivated to an optimal level of stimulation and basic
competence and that for individuals that lack the internal confidence external motivators such
as positive feedback provide reason to fully internalize beliefs and behavior (Blair, 2006;
Eccles & Wigfield, 2002; Ryan & Deci, 2000).
Researchers demonstrate that a unique characteristic of developmental education
programs community college instructors’ expectations that students’ are self-aware and take
opportunities to develop student self-regulatory processes (Karp & Bork, 2012; Wambach et
al. 2000). Students in this study also agree that balancing their school life and their other
activities as well as committing to doing the work are activities they should engage in to be
successful in this course. Statement 26, “I expect that I will be successful in this course if I
am able to balance my other courses and activities in order to set aside time to give attention
to my math work.”, ranked on the positive end of the continuum for students loading on
Factors One, Two, Three, and Four who placed it under +2, +1, +1, and +3 respectively.
Statement 34, “I expect that I will be successful in this course if I buckle down and commit
to doing the required work,” ranked on the positive end of the continuum for students loading
on Factors One, Three, and Four who placed it under +2, +1, and +1 respectively. Students
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loading on Factor Two placed this statement under 0. Statement 37, “I expect that I will be
successful in this course if I take tests in a quiet environment.”, ranked on the positive end of
the continuum for students loading on Factors One, Three, and Four who placed it under +1,
+4, and +1 respectively. Students loading on Factor Two slightly disagreed with statement 37
by placing this statement under -2.
Instructional delivery methods and the physical classroom environment are discussed
in terms of pedagogical best practices by researchers (Bickford & Wright, 2006; Ignash
&Zavarella, 2009; Weinstein, 1979). Student opinions about access to a computer at home
and the physical environment of the classroom were divided. Statement 38, “ I expect that I
will be successful in this course if I have access to a computer at home.”, ranked on the
positive end of the continuum for students loading on Factors One and Three who placed it
under +2 and +4 respectively. Students loading on Factors Two and Four placed this
statement under -1 and -2. Statement 39, “I expect that I will be successful in this course if I
have a quiet, roomy workspace in the computer lab,” ranked under +3 for students loading on
Factor 3. Students loading on Factors One, Two, and Four placed this statement under 0, -4,
and -2 respectively.
Students’ thoughts about their interest in course material, dealing with personal
issues, and their comfort level with computers were not thought to be as important as other
activities that could contribute to their success in the course (Bueschal, 2008; Dignath &
Buttner, 2008; Wambach et al., 2000; Zimmerman & Tsikalis, 2005). For example,
Statement 3, “I expect that I will be successful in this course if I am interested in the material
contained in the course,” ranked high with students loading on Factor Four. They ranked this
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statement at +4. Students loading on Factors One, Two, and Three disagreed with this
statement by placing it at -1, -2, and -3 respectively. Statement 21, “I expect that I will be
successful in this course if I am able to deal with personal issues.”, ranked low for students
loading on Factors One, Two, Three, and Four who placed it under -1, -3, 0, and -2
respectively. Statement 36, “I expect that I will be successful in this course if feel
comfortable about my ability to work with computers,” ranked on the negative end of the
continuum for students loading on Factors Two, Three, and Four who placed the statement
under -4, -1, and -3 respectively. Students loading on Factor One placed this statement under
0.
Students’ Expectations for the Influence their Use of Computer-based Resources
will have on their Academic Success
With the exception of the group of students loading on Factor One: Commitment,
Confidence, and Resources all other students in this study perceive the ability of the
computer-based resources to impact their academic success negatively. Statement 8, “I
expect that I will be successful in this course if I use the MML help buttons (ex. “Help me
solve this”, “Show me an example”) when I need help.”, ranked at +5 for students loading on
Factor One. However, students loading on Factors Two, Three, and Four placed this
statement at -1, -4, and -4 respectively. Additionally, Statement 9, “I expect that I will be
successful in this course if I re-watch the video lecture when I need help.”, ranked low with
students loading on Factors One, Two, Three, and Four. They placed this statement at 0, +1,
0, -3 respectively. Studies of computer-based learning environments and the learning
management systems used as instructional resources have mixed results. While the learning
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management systems offer immediate feedback that feedback is sometimes misinterpreted by
students (Tsikalas, & Zimmerman, 2005). DMS056, an introductory algebra student that
loaded on Factor One said, I think that having computer resources for students eases the
process. [Though] sometimes the “help me solve this” button doesn't explain why or how
they went from one step to another because we are expected to already know. But if it was
just a bit more thorough that would be really helpful.”
Other limitations to the technology are adequate training for students and faculty and
adequate access to technology resources for students (Tong et al., 2012). DMS 055, an
introductory algebra student that loaded on Factor One said, “Having a computer at home
[would help me work better at my own pace]. My computer was stolen and not being able to
work from home slowed me down”
While developers of developmental mathematics redesign promote student selfregulation through the use of the online learning management system resources (Silverman &
Seidman, 2011; Squires et al., 2009; Twigg, 2005), students’ in this study did not expect that
the use of some of those resources would lead to their success. Statement 11, “I expect that I
will be successful in this course if I use the online e-text when I need help.”, ranked low for
students loading on Factors One, Two, Three, and Four who placed it at -3, -2, -4, and 0
respectively. Additionally, Statement 13, “I expect that I will be successful in this course if I
use the “ask my instructor button” or e-mail my instructor when I need help.”, ranked low for
students loading on Factors One, Two, Three, and Four who placed it under -2, 0, -4, and -1
respectively. DMS 063, an introductory algebra student said, “[I had difficulty placing the
card] about the “ask my instructor button” because they are in the classroom, so I really don’t
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use that button and I expect to be successful if I use tutoring services outside of class time
because any questions I don’t understand they are here to help.”
Students’ Expectations for the Influence their Interactions with Instructor
and/or Tutor Have on their Academic Success
Researchers have shown that the mastery learning computer-based redesign model of
developmental mathematics is characterized by maximizing student-faculty contact,
providing prompt feedback, and individualization of student instruction (Blair, 2006;
Chickering & Reisser, 1993; Smittle, 2003; Silverman & Seidman, 2011; Squires, et. al.,
2009; Tong, et. al., 2012; Twigg, 2005). The expectations and values for success of the
students’ in this study resonated with these characteristics. Understanding what the instructor
expects, seeking assistance from the instructor/tutor, communicating with the instructor/tutor
to gain understanding are actions that students’ demonstrated that they believe will enable
them to succeed. Statement 6, “I expect that I will be successful in this course if I understand
the assignments and what is expected of me. (ex. Instructions for completing note shells,
order for completing modules, purpose of watching the videos, etc.)”, ranked high with
students loading on Factors One, Two, and Four who placed it at 2, 3, and 3 respectively.
Students loading on Factor Three placed this statement at 0. Statement 7, “I expect that I will
be successful in this course if I seek assistance from the instructor and/or tutor when I need
help.”, ranked high with students loading on Factors Two and Three who place it at +5 and
+3 respectively. Students loading on Factors One and Four both placed this statement under
0. Statement 17, “I expect that I will be successful in this course if I share/communicate my
concerns about my performance with my instructor/tutor.”, ranked on the positive end of the
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continuum for students loading on Factors One, Two, and Three who placed it under +1, +3,
and +2 respectively. Students loading on Factor Four placed this statement under -1.
Though instructors, tutors, and the instructional pedagogy of the redesigned
developmental mathematics course promote the review of homework before testing and
encourage students to get feedback when they do not achieve mastery on a test student
opinions about these activities are divided (Bloom, 1968; Gusky, 2007; Keller, 1968;
Rehberger & Yopp, 2009). Statement 10, “I expect that I will be successful in this course if I
review the homework before I take the post-test.”, ranked high for students loading on
Factors One and Two who both placed it at +4. Students loading on Factors Three and Four
placed this statement at -1 and -3 respectively. Statement 32, “I expect that I will be
successful in this course if I listen to, understand, and apply feedback from my
instructor/tutor.”, ranked on the positive end of the continuum for students loading on Factor
One and Two who placed it under +1 and +3 respectively. Students loading on Factor Three
and Four placed this statement under -3 and -4 respectively.
The majority of students did not see the importance of engaging students with various
abilities or using the computer technology to contact the instructor. Statement 5, “I expect
that I will be successful in this course if my instructor is able to assist and engage students
with different abilities.”, ranked high with students loading on Factor Four who placed it
under +4. Students loading on Factor One, Two, and Three placed this statement at -1, 1, and
-2 respectively. Statement 13, “I expect that I will be successful in this course if I use the
“ask my instructor button” or e-mail my instructor when I need help,” ranked low for
students loading on Factors One, Two, Three, and Four who placed it under -2, 0, -4, and -1
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respectively. Some students stated in their open-ended responses that having access to the
instructor and tutor in the classroom made it unnecessary to use the “ask my instructor
button” while others said they stopped using it because of the length of time it took to get a
response.
Student Expectations versus Instructor Expectations
The types of expectations students loading on Factors One, Two, Three, and Four,
have for learning developmental mathematics involves recalling steps and procedures.
Additionally, these students believe that mastering the material is an indicator of full
understanding. Statement 31, “I expect that I will be successful in this course if I am able to
recall steps and procedures for each problem.”, ranked on the positive end of the continuum
for students loading on Factors One, Two, and Four who placed it under +3, +4, and +1.
Students loading on Factor Three placed it under -2. Statement 33, “I expect that I will be
successful in this course if I study math skills/concepts until I fully understood them.”,
ranked on the positive end of the continuum for students loading on Factors One, Two,
Three, and Four who placed it under +1, +3, +4, and +2 respectively. The students loading on
Factor Three, Access and Mastery, did not agree that their success is dependent upon
recalling steps and procedures but did agree that it is dependent upon studying for
understanding. This finding indicates that this group of students believes that learning
developmental mathematics in a manner that leads to correct, clear, and concise expression
of ideas (Jamison, 2000) is important for their academic success.
While developmental education instructors expect students to work independently
(Karp & Bork, 2012; Wambach et al. 2000) students expectations and values are diverse on
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this topic. Statement 16, “I expect that I will be successful in this course if I am able to work
independently.”, ranked low for students loading on Factors Two, and Three who placed it at
-3, and -1 respectively. Meanwhile students loading on Factor One, Commitment,
Confidence and Resources and Factor Four, Strategy and Ability, placed this statement at +1,
and +3 respectively.
Students’ in this study had divergent beliefs about the relationship between mastering
concepts and academic success. Statement 19, “I expect that I will be successful in this
course if I master each concept before moving on to the next concept.”, ranked high for
students loading on Factors Two and Three who placed it at +4 and +5 respectively. Students
loading on Factors One and Four both placed this statement under 0. The course structure,
instructors, and tutors, expect students to master developmental math concepts in this
environment (Bassett & Frost, 2010; Mills, 2010; Silverman & Seidman, 2011; Squires, et
al., 2009; Tong, et al., 2012; Twigg, 2003; Twigg, 2005). The literature supports the concept
of mastery learning contributing to positive student attitude and students’ academic success
(Blair, 2006; Bloom, 1968; Gusky, 2007; Keller, 1968; Kulik et al, 1990; Marzano,
Pickering, and Pollack, 2001; Rehberger & Yopp, 2009). Only students’ loading on Factor
Two, the Communication and Understanding factor and the Factor Three, the Access and
Mastery factor are convinced that mastery of concepts will enable them to achieve academic
success in the mastery learning computer-based developmental math environment.
Statement 20, “I expect that I will be successful in this course if I complete each
module in 4 weeks as suggested by the pacing guide.”, ranked low for students loading on
Factors One, Two, Three, and Four who placed it under 0, -2, +1, and -1 respectively.
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Accelerated pacing which is part of the developmental math redesign model supported by
research (Silverman & Seidman, 2011; Squires, et al., 2009; Tong, et al., 2012; Twigg, 2003;
Twigg, 2005) is not valued by any of the students’ in this study. While students’ expectations
of the activities they engage in to be successful in developmental mathematics vary just as
their actual academic performance varies, expectations of instructors of developmental
mathematics also are a part of this story. Some studies demonstrate that successful
pedagogical accelerated models foster strong relationships between faculty and students and
among students and include student-centered activities, multiple opportunities for students to
reflect and refine their thinking (Bailey, 2009; Blair, 2006; Chickering & Reisser, 1993;
Dweck, 2010; Edgecombe, 2011; Le, Rogers & Santos, 2011; Smittle, P., 2003; Yopp &
Rehberger, 2009). Other researchers have found that developmental mathematics instructors
expectations and understanding of students desire to achieve and ability to achieve are in
some cases negative and these negative expectations adversely impact student performance
(Howard & Whitaker, 2011; Karp & Bork, 2012; Jaeger & Eagen, 2009; Mesa, 2012).
Student Understanding of the Influence Mathematical Applications and
Connections to other Disciplines have on their Academic Success
Problem-solving and critical thinking are at the core of objectives for mathematics
teaching and learning (Ball & Bass, 2000; Riley, 1999, Wood et al., 2006). Hilton (1986)
said directly that, “Mathematics cannot be learned without being understood – it is not a
matter of formulae being committed to memory but of acquiring a capacity for systematic
thought” ( p. 3). Findings of this study indicate that all students’ agree that comprehension
and the ability to apply concepts is important to their success in the mastery learning

135

computer-based developmental math course. Students loading on Factors One, Two, Three,
and Four placed statement 15, “I expect that I will be successful in this course if I have the
ability to read and understand word problems,” at +2 on the continuum. However, none of
the students made the connection to the need to apply developmental mathematics to their
everyday life. Students loading on Factors One, Two, and Three placed statement 1, “I expect
that I will be successful in this course if I work problems that apply to my everyday life.” low
on the continuum. They ranked this statement at -3,-4,-2 respectively. Students loading on
Factor Four placed this statement in the 0 neutral category. Statement 29, “I expect that I will
be successful in this course if I know that I will be able to use the skills/concepts learned in
this course in my career,” ranked low on the continuum for students loading on Factors One,
Two, and Three who placed it under -2, -3, and -2 respectively. Students loading on Factor
Four placed it under +2.
Student Understanding of the Influence Learning Strategies have on their
Academic Success
Tutoring is an academic success strategy that has been found to contribute to student
progression and student retention (Bailey, 2010; Bremer et al., 2013). Students’ loading on
Factors Two, Three, and Four agreed that this strategy would lead to their academic success
by their placement of statement 30, “I expect that I will be successful in this course if I use
tutoring services outside of class time,” on the positive end of continuum ( placed it under
+1, +3, and +1). Students loading on Factor One, Commitment, Confidence, and Resources,
placed statement 30 under -4. DMS 056, an introductory algebra student that loaded on
Factor One said, “I work better alone in this subject.”
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Pedagogical research lists reviewing notes, repeating skills for memorization, selfregulation, and time management as strategies students should use in order to be successful
(Byrd & McDonald, 2005; Garafalo & Lester, 1985; Hattie, Biggs & Purdie, 1996;
McCutchen & Riney, 2014; Weinstein, 2011; Zimmerman & Tsikalis, 2005). The
expectations and values students’ in this study placed on these learning strategies varied.
Statement 14, “I expect that I will be successful in this course if I review the video notes
shells to help me study for the post-test,” ranked high for students loading on Factor One
who placed it at +4. Students loading on Factor Four placed this statement at -5. Students
loading on Factors Two and Three ranked this statement low at +2 and 0 respectively.
Statement 24, “I expect that I will be successful in this course if I repeat math skills/concepts
over again until I memorize them,” ranked on the positive end of the continuum for students
loading on Factors Two and Three who both placed it under +2. Students loading on Factors
One and Four placed it under -3 and -4 respectively. Statement 4, “I expect that I will be
successful in this course if I work through the modules at my own pace,” ranked high with
students loading on Factor One who placed it at +3. DMS 085, an introductory algebra
student who loaded on Factor One said, “Time management [would help me to work better at
my own pace].” However, students loading on Factors Two, Three, and Four did not consider
this statement to describe them and placed this statement at -1, 0, 0 respectively.
Collaborative learning environments are promoted by developmental education
research and developmental mathematics redesign models (Bueschel, 2005; Grubb & Cox,
2005; Hodora, 2011; Jamison, 2000; Twigg 2005). Students’ loading on Factor Four agreed
with researchers and redesign model developers by placing Statement 12, “I expect that I will
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be successful in this course if I seek assistance during class from a classmate when I need
help” under +4. However, students loading on Factors One, Two, and Three placed this
statement lower at -4, 0, and -3 respectively.
Students loading on all four factors had consensus that six learning strategies
statements were not activities they believed would lead to their academic success in the
mastery learning computer-based developmental mathematics course. Statement 18, “I
expect that I will be successful in this course if I attend every class session and do not miss
class unless absolutely necessary,” ranked low with students loading on Factors One, Two,
Three, and Four. They placed this statement under -2, 0, 0, and -2 respectively. Statement 23,
“I expect that I will be successful in this course if I use learning strategies (ex. Flash cards,
maps, mnemonics, pictures, etc.),” ranked low for students loading on Factors One, Two,
Three, and Four who placed it at -1, 0, -5, and -1 respectively. Statement 25, “I expect that I
will be successful in this course if I apply strategies to relieve math anxiety,” ranked low on
the continuum for students loading on Factors One, Two, Three, and Four who placed it
under -2, -1, +1, and -3 respectively. Statement 27, “I expect that I will be successful in this
course if I use paraphrasing and summarizing techniques,” ranked low on the continuum for
students loading on Factors One, Two, Three, and Four who placed it under -3, -3, -1, and -1
respectively. Statement 28, “I expect that I will be successful in this course if I work with
another student or in a study group outside of class,” ranked low on the continuum for
students loading on Factors One, Two, and Three who placed it under -4, -1, and -3
respectively. Students loading on Factor Four placed it under +2. Statement 40, “I expect that
I will be successful in this course if I create a study schedule to complete assignments outside
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of class,” ranked under -1 for students loading on Factors One and Three. Students loading
on Factors Two and Four placed this statement under 0. Students’ understanding of learning
strategies presented in this study’s findings supports research findings that students need to
fully understand what it takes to learn in a developmental mathematics course and that
learning strategies should be taught in context in order for students to realize their benefits
(Duggan et al., 2007; Hattie, Biggs & Purdie, 1996; Ignash & Zavarella, 2009).
Student Understanding of Computer-based Developmental Mathematics
Overall expectations of students in this study were diverse. There were areas where
all students agreed or disagreed; there were also areas where students’ expectations and
values for activities that would lead to their success varied. Figure 5.4 provides a picture of
these expectations and values and allows us to see how this group of students understands the
components that may lead to their success in the mastery learning computer-based
developmental mathematics course.
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Student
Expectations
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Self-awareness and selfefficacy
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Computer comfort level
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instructor and course
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instructor buttons
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Computer-based
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Communicate concerns
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Homework review
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time management
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and engagement

Real-world applications

Mastery and working
independently
Tutoring and collaborative
learning

Figure 5.4. Student Understanding of Components that Lead to Success in Computer-based
Developmental Mathematics

Implications for Developmental Mathematics Faculty
Grubb and Cox (2005) suggest that diagnosing students’ perceptions is a method
colleges can use to develop collective approaches that lead to successful classrooms. The
expectations students in this study have for themselves and their instructors contain
information that can further inform these collective approaches. For example, students
loading on Ability and Strategy factor placed Statement 16, “I expect that I will be successful
in this course if I am able to work independently” at +3. The coupling of this group’s beliefs
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about working independently with their placement of Statement 5, “I expect that I will be
successful in this course if my instructor is able to assist and engage students with different
abilities,” under +4 indicates these students have high expectations for themselves and their
instructors. Students loading on the Commitment, Confidence, and Resources factor, the
Communication and Understanding factor, and the Access and Mastery factor who all ranked
Statement 17, “I expect that I will be successful in this course if I share/communicate my
concerns about my performance with my instructor/tutor” on the positive end of the
continuum also shed light on their need and desire to communicate in order to gain
understanding. These students believe their relationships with their instructors and their
interactions with the in-class tutors are valuable resources in the process of learning
developmental mathematics in this setting.
At the course level, emergent factors from this study may be used to inform faculty
and community college administration regarding redesign implementation decisions such as
within-course placement and pacing; time-on-task requirements; defining active engagement;
within-course remediation; technology choices; and extrinsic motivators (Eccles & Jacobs,
1986; Ignash & Zavarella, 2009; Jaggers & Bailey, 2010; Mesa, 2012, Twigg, 2005). The
placement of Statement 7, “I expect that I will be successful in this course if I seek assistance
from the instructor and/or tutor when I need help,” at +5 and +3 respectively on the
continuum provides insight into the perceptions of students loading on the Communication
and Understanding factor and the Access and Mastery factor with respect to within-course
remediation. Students loading on Factors One, Two, Three, and Four illuminate their
thoughts about what technology choices will impact their achievement., For example all
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students loading on Statement 13, “I expect that I will be successful in this course if I use the
‘ask my instructor button’ or e-mail my instructor when I need help,” ranked low, placing it
under -2, 0, -4, and -1 respectively. One student expressed that the reason this statement was
placed on the negative end is because of the length of time it took to get an e-mail response.
This is indicative of the fact that many of the math instructors are part-time faculty and
research shows that part-time faculty tend to be less accessible to students (Jaeger & Eagen,
2009).
One of Edgecombe’s (2011) findings during a study of successful models of
accelerated redesign, that strong relationships between faculty and students are significant, is
favored by some of these students. However, Edgecombe’s findings also indicated that a
characteristic of successful redesign model, strong relationships among students, was not
particularly reflected or agreed upon by the students in this study. Students loading on the
Commitment, Confidence, and Resources factor, the Communication and Understanding
factor, and the Access and Mastery factor placed Statement 28, “I expect that I will be
successful in this course if I work with another student or in a study group outside of class,”
under -4, -1, and -3 respectively. Students loading on the Ability and Strategy factor placed
statement 28 under +2.
Four of the emergent themes from Hodara’s (2011) study of literature on the evidence
base for math reform classroom pedagogy that claim to improve course completion and
learning outcomes were problem representation, application, understanding student thinking,
and computer-based learning. The perceptions of students in this current study varied on the
importance of these themes to their achievement in the mastery learning computer-based
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environment. For example, Statement 15, “I expect that I will be successful in this course if I
have the ability to read and understand word problems,” ranked at +2 for students loading on
Factors One, Two, Three, and Four. However, students loading on all four factors ranked
Statement 1, “I expect that I will be successful in this course if I work problems that apply to
my everyday life,” low at -3,-4,-2, and 0 respectively. Similarly, students loading on the
Commitment, Confidence, and Resources factor, the Communication and Understanding
factor, and the Access and Mastery factor placed Statement 29, “I expect that I will be
successful in this course if I know that I will be able to use the skills/concepts learned in this
course in my career,” under -2, -3, and -2 respectively, while students loading on the Ability
and Strategy factor placed Statement 29 under +2. The Stigler, Givvin, & Thompson (2010)
study that asked the following questions may shed some light on the complexity of the
application of mathematics and student understanding of mathematics: “What do students
understand about mathematics that underlie the topics they’ve been taught? What is their
understanding of the reasons for using known procedures? Did students use reasoning in
answering mathematical questions?” Responses on the placement tests in the Stigler et al.
study showed that the most common student errors were made whenever the possibility was
present, which indicates that students’ knowledge of procedures is rooted in some cases in a
faulty way. Second, students can apply appropriate reasoning, but this form of knowledge is
rarely accessed. When students are able to provide conceptual explanations, they produce
correct answers. The challenge for developmental math faculty in the mastery learning
computer-based environment is to design a course that presents problems in a manner that
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focuses less on procedure and more on concepts if the instructional goal of having students
comprehend and apply mathematics is to be realized in this environment.
Implementing mastery learning requires instructors to alter lecture-based teaching
strategies (Guskey, 2007). Coupling mastery learning with computer-based learning adds
another level of change for instructors. Statement 19, “I expect that I will be successful in
this course if I master each concept before moving on to the next concept,” ranked high for
students loading on Factors Two and Three who placed it at +4 and +5 respectively.
Students loading on Factors One and Four both placed this statement under 0. Statement 33,
“I expect that I will be successful in this course if I study math skills/concepts until I fully
understood them,” ranked on the positive end of the continuum for students loading on
Factors One, Two, Three, and Four, who placed it under +1, +3, +4, and +2 respectively.
One of the characteristics of the mastery learning environment requires students to
work independently. Some students in this study viewed this aspect of the course negatively.
Students loading on the Commitment, Confidence, and Resources factor, the Communication
and Understanding factor, and the Access and Mastery factor placed Statement 16, “I expect
that I will be successful in this course if I am able to work independently,” at +1, -3, and -1
respectively. Students loading on Ability and Strategy placed this placed Statement 16 at +3
which indicates that they believe working independently will contribute to their success.
Part of Mesa’s (2012) study of the achievement goal orientations of remedial and
non-remedial mathematics students at a community college involved investigating teachers’
perceptions of their students’ achievement goal orientations. Findings indicated that in some
cases, instructors had negative perceptions of students’ self-concept in mathematics courses.
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Contrary to some instructors in the Mesa (2012) study, in the self-concept categories of selfexpectations and self-awareness, students in this study perceive that their self-concept is
important to their success. For example, Statement 22, “I expect that I will be successful in
this course if I believe in my ability to be successful in this course,” ranked on the positive
end of the continuum for students loading on Factors One, Two, Three, and Four who placed
it at +4, +1, +3, and +3 respectively.
Students loading on the Commitment, Confidence, and Resources factor, the Access
and Mastery factor, and the Ability and Strategy factor placed Statement 34, “I expect that I
will be successful in this course if I buckle down and commit to doing the required work.”,
on the positive end of the continuum. Statement 2, “I expect that I will be successful in this
course if I am confident in my ability to be successful,” ranked high with students loading on
the Commitment, Confidence and Resources factor and the Ability and Strategy factor. They
ranked this statement at +3 and +5 respectively. Students loading on the Communication and
Understanding factor and Access and Mastery factor moderately agreed with statement 2 by
ranking it at +2 and +1 respectively.
Perhaps an understanding of the findings from Howard and Whitaker (2011), which
asked “What common phenomena accompany students’ shift from unsuccessful to successful
math experiences?” could inform the varied perspectives of students and instructors. The
Howard and Whitaker study found that when students were unsuccessful, they used an
avoidance of math strategy whereas when they were successful, strategies included taking a
placement exam, sitting close to the front of the classroom, asking questions until
understanding occurred, diligent and consistent studying, use of math lab, tutors, and an
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online math program. Attitude and direct application of the math were also mentioned by the
students in the Howard and Whitaker study as factors that contributed to a shift in their
experiences with mathematics.
Student achievement goals, student self-awareness, and self-efficacy, student
understanding of the expectations of mastery learning, pedagogical concerns regarding
students’ conceptual learning, student understanding of mathematical applications, and
student instructor/tutor interactions in the developmental mathematics mastery-learning
computer-based classroom are important to understand. Conceptualization of course content
and quantification of course goals and outcomes in this course environment is necessary so
that policymakers effectively assess these re-designed developmental mathematics courses.
Rethinking assessment in a way that takes into account what the student needs to be
successful in college is suggested by Bailey (2009).
Implications for Community College Policy
The significance of community colleges in the United States’ plan for economic
development, which is exemplified by the Obama administration’s announcement of a $500
million community college grant to expand job training through local employer partnerships
(Department of Labor, 2012), testifies to the federal government’s desire to enable
community colleges to prepare students for careers in the areas of science, technology,
engineering, and mathematics (STEM) occupations (Department of Labor, 2011). Further
testament to the commitment that policymakers are making to the success of community
college students, the community college system in the state in which this study’s students
live has mandated developmental education re-design initiatives statewide in an effort to
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address the low progression and persistence rates of students who could potentially benefit
from President Obama’s reform. The ultimate success or failure of developmental math
course redesign will be directly impacted by student success. Knowledge about students’
motivation for success can inform institutional and statewide community college decisions to
scale up and sustain these redesigned developmental math courses. Departmental policies
and course-level policies will also be impacted to accommodate the information obtained in
studies around developmental math course redesign.
Two of the core values statements used to define the community college the group of
students in this study attends set the tone to discuss the community college policy-level
implications of this study (Kaasa et al., 2013). One of the core value statements says,
“Learning: We value learning through rigorous quality instruction, focused student support,
and appropriate student activities.” The other relevant core values statement for the
community college the group of students in this study attends is “Understanding: We value
unique experiences of individuals and the diversity of community.” Students’ sharing of
their beliefs about the activities that will enable them to be successful in the community
college developmental math course in the mastery learning computer-based environment can
provide insight to the core values of the college with respect to “Learning” and
“Understanding”.
Background influences, college-readiness, and non-traditional student self-concept
are themes that have emerged in the Byrd and McDonald (2005) qualitative study that asked
undergraduate students who have previously received associates degrees from a community
college, were over 25 years-old, and were first-generation college students, what college
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readiness meant to them. Students in this study provide support for the Byrd and McDonald
(2005) themes in some cases, yet in some cases they do not agree. For example, the fact that
students loading on all four factors did not see their personal issues as being a barrier to their
achievement in this setting is indicated by their neutral to negative placement of Statement
21, “I expect that I will be successful in this course if I am able to deal with personal issues.”
However, the self-awareness of this entire group is demonstrated by their positive placement
of Statement 26, “I expect that I will be successful in this course if I am able to balance my
other courses and activities in order to set aside time to give attention to my math work.”
This is further exhibited by the use of words like “procrastinate” and “wrestle” to describe
their challenges with balancing life activities and setting aside the time necessary to prepare
for this course.
College success courses like the ACA 122 (entitled College Transfer Success) course
at the community college these students attend promote research-based approaches to getting
students ready for college-level coursework such as goal discernment and learning strategies
(McCutchen & Riney, 2014). The perceptions of students in this study are aligned with
findings of the Duggan et al. (2007) that although traditional classroom learning strategies
have been used in the past developmental math computer lab environment, there is still little
evidence that these strategies translate successfully. The students loading on all four factors
in this study indicate their consensus with the Dugan et al. study by unanimously placing
card Statement 23, “I expect that I will be successful in this course if I use learning strategies
(ex. Flash cards, maps, mnemonics, pictures, etc.),” on the neutral and negative portion of the
continuum.
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A review of the literature on study skills intervention suggests that these cognitive
skills are most useful to students when taught in the context of the actual learning situation
within which the skills will be used (Hattie, Biggs & Purdie, 1996). For example, while time
management strategies are taught in the ACA 122 course and reinforced through examination
and reflection of students’ Learning and Study Strategies Inventory (LASSI), completion of
time management self-assessment logs, and the writing of a problem-solution paper, students
in this study do not place value on “creating a study schedule to complete assignments
outside of class” (card statement 40). This indicates a disconnect between what is taught in
the College Success Course and students’ beliefs about applying the time management
strategy to actual activities that lead to academic success. In order to reinforce the strategies
taught in ACA 122, the college should investigate ways to have students use these strategies
in context. For example, an expectation of student advising appointments could be for
students to bring short-term and long-term goals as well as a calendar that demonstrates the
students’ expectations for completing assignments on a weekly basis.
Differences in design and delivery of redesigned courses may have differential effects
on different types of students (Hodara, 2011). Students in this study expressed themselves
about how the design and delivery method of their developmental math course in a mastery
learning computer-based environment affected their achievement from their perspective.
Students’ thoughts about the computer-based environment varied. While students loading on
the Commitment, Confidence, and Resources factor ranked Statement 8, “I expect that I will
be successful in this course if I use the MML help buttons (ex. ‘Help me solve this’, ‘Show
me an example’) when I need help” at +5, students loading on the Communication and
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Understanding factor, the Access and Mastery factor, and the Ability and Strategy factor
placed Statement 9, “I expect that I will be successful in this course if I re-watch the video
lecture when I need help,” at the neutral and negative portion of the continuum. The use of an
online text also raised concern for all students in this study. Statement 11, “I expect that I
will be successful in this course if I use the online e-text when I need help” ranked low for
students loading on Factors One, Two, Three, and Four who placed it at -3, -2, -4, and 0
respectively. Knowledge of students’ perceptions regarding design and delivery should be
considered in development of developmental mathematics course-level policies. Students in
the courses at this community college are not given the physical text option when purchasing
their course materials. Watching the videos is currently a course policy requirement to
progress through the course. For students who do not see the value in watching the lecture on
video not having an alternate option could be contributing to their inability to successfully
achieve in the course.
Statement 18, “I expect that I will be successful in this course if I attend every class
session and do not miss class unless absolutely necessary,” ranked low with students loading
on Factors One (-2), Two (0), Three (0), and Four (-2), indicating that there is disagreement
between the students and the course attendance policy which states that attendance is
required, and that any student missing 15% of the course can be withdrawn from the course
by the instructor. Students like DMS 064, who stated, “You don’t have to attend every class
because everything is on the computer,” don’t see the need for coming to class when the
same work can be accomplished at home. Edgecombe (2011) found that successful models
of accelerated redesign include the following characteristics: student-centered activities,
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multiple opportunities for students to reflect and refine their thinking, and strong
relationships between faculty and students and among students. Other studies (Barbatis,
2010; Bassett & Frost, 2010; Dignath & Buttner, 2008; Duggan, et al., 2007; Edgecombe,
2011; Jaggers & Bailey, 2010; Laughbaum, 2001; Le, Rogers, & Santos, 2011; Mills, 2010;
Silverman & Seidman, 2011; Twigg, 2005) of restructured developmental mathematics
courses that resulted in improved student outcomes that should be considered by those
implementing course-level policies for developmental mathematics redesign include the need
for studying pedagogical innovations, specifically the indicators that communicate what
students have learned and how it is relevant to other academic and occupational settings. The
propensity of students exiting the developmental sequence at various stages hints at the
possibility of ineffective student engagement which leads students to become ambivalent and
detached.
The participant values and subjective points of view influence practice, policy, and
research. Empirical determination of student perspectives was the tool that used to inform
practitioners, policy makers, and researchers of community college level developmental
education. Q-methodology, the method used in this study for systematically revealing
subjective student perspectives, has the potential to contribute to identification and definition
of problems, specification of options for policy, as well as selection, implementation, and
evaluation of policy around developmental mathematics education. This study also has the
potential to reveal important internal and external components, provide clarity regarding
students’ preferred processes for learning, identify course requirements that are most
important to the students, and make areas of consensus and conflict explicit. In the next
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section, I explore these possibilities. In the next section implications for research are
considered.
Implications for Future Community College Research
Goals 2000 and the call to strengthen and sustain our nation’s commitment to longterm research make the United States a premier place to innovate when paired with the
reality of community college students who enter underprepared to learn college-level
mathematics and science as well present an opportunity for community college researchers.
The opportunities the findings of this study present to community college researchers are
three-fold. One aspect has to do with expanding on theory for developmental mathematics
(Kinney, 2001; Wambach, Brothen, & Dikel, 2000). The second aspect involves this study’s
impact on the theoretical lenses used to examine these developmental mathematics students’
voices (Eccles & Jacobs, 1986; Eccles & Wigfield, 2002; Wigfield & Eccles, 2000). Lastly,
findings from this study compel the expansion of scholarly discourse among community
college professionals (Kelly-Kleese, 2004).
Three functions a theory should perform are organization of descriptions that provide
consensual meaning in a variety of teaching environments, explanation of these organized
descriptions, and provision of a foundation for the scientific prediction of future events
(Denzin, 2009). However, studies of developmental mathematics indicate a lack of
foundational theory for developmental math to build upon (Kinney, 2001; Wambach,
Brothen, & Dikel, 2000). Kinney (2001) and the Wambach et al. (2000) studies unite these
three basic principles of demandingness, responsiveness, and self-regulation to explain and
predict useful techniques for practitioners. The lens of Expectations-Values Theory for
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Achievement Motivations used in this study leads to the development of an additional
emergent factor structure which researchers can use as foundational theoretical perspectives
to study developmental mathematics in the mastery learning computer-based environment.
This study’s findings provide consensual meaning and organized descriptions that will
further the research of students’ Commitment, Confidence, and Resources; Communication
and Understanding; Access and Mastery; and Ability and Strategy in restructured
developmental mathematics environments. Using the factor descriptions as defining factors
and connecting them to student outcomes has the potential to lead to prediction of future
events when considering the foundational assumption that perceptions precede behavior
(Eccles & Jacobs, 1986; Eccles & Wigfield, 2002; Wigfield & Eccles, 2000).
Expectancy-values theorists argue that individuals’ choice, persistence, and
performance can be explained by their beliefs about their ability to succeed at a task and the
extent to which they value the activity (Eccles & Jacobs, 1986; Eccles & Wigfield, 2002;
Wigfield & Eccles, 2000). Wambach (2000) calls for a developmental education theory that
recognizes individual differences and creates structure. The use of EVT-AM as the
theoretical framework for this study and Q-methodology as the method give researchers the
opportunity to examine both individuals’ choice and values activities and to realize the
structure of individual differences. In addition, EVT-AM mastery learning and components
unique to a developmental mathematics course taught in a computer-based environment were
taken into account when considering the activities students have an opportunity to engage in
when learning in this environment. This led to my creation of the Conceptual Framework of
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Relationships Between and Among Student, Instructor/Tutor, and Course which is depicted
in Figure 5.3.
Mastery learning (Bloom, 1968) as exhibited in the modified emporium model is a
process wherein curriculum is divided into units that are taught, formatively assessed, and, if
necessary, retaught and reassessed until mastery is achieved (Gusky, 2007; Rehberger &
Yopp, 2009). Keller’s (1968) Personalized System of Instruction (PSI) is a system of
mastery learning very similar to LFM; however, in PSI, students move through the material
at their own rates. The PSI model most closely reflects the mastery learning model used by
the students in this study. Components unique to the computer-based developmental
mathematics course include use of the My Math Lab (MML) learning management system,
teacher as facilitator rather than lecturer, and specific expectations around use of tutoring,
learning strategies, and technology tools. Table 5.1 below demonstrates a few examples of
how EVT-AM, mastery learning, and unique course components were integrated into the
development of the statements students sorted regarding their perceptions.
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Table 5.1: Use of Frames for Concourse Development
Expectations
for Success

Achievement
Choices

Subjective
Task
Values

SelfMotivation
Efficacy (intrinsic/
extrinsic)

Interest

Course
Management
System
Mastery
Learning

8 I expect that I will be successful in this course if I use the MML help buttons (ex.
“Help me solve this”, “Show me an example”) when I need help.

Learning
Strategies

24 I expect that I will be successful in this course if I repeat math skills/concepts over
again until I memorize them.

Developmental
Math Course

14 I expect that I will be successful in this course if I review the video notes shells to
help me study for the post-test.

Instructor/
Tutor

7 I expect that I will be successful in this course if I seek assistance from the
instructor and/or tutor when I need help.

19 I expect that I will be successful in this course if I master each concept before moving
on to the next concept.

For example, concourse statement 7, “I expect that I will be successful in this course
if I seek assistance from the instructor and/or tutor when I need help,” includes the subjective
task value and achievement choice components of the EVT-AM framework and it includes
reference to interaction between student and instructor/tutor which is a component of the
course environment. In addition to the aforementioned frames, I solicited feedback from all
full-time developmental mathematics faculty involved in teaching the students in this study.
The goal of getting the faculty feedback was to ensure that the statements were clear and
representative of their experience with the course and to see if they had any suggestions for
additional statements. As a result of faculty feedback, some card statements were revised and
some were added.
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The use of the Conceptual Framework of Relationships Between and Among
Students, Instructor/Tutor, Course (figure 5.3) to examine students’ voices in the mastery
learning computer-based developmental mathematics environment provides an opportunity to
use the findings to build upon research in each of these disciplines. For example, by using the
factor descriptors as students’ achievement choices, EVT-AM researchers can test whether
students who chose to use computer-based resources over communication with the
instructor/tutor persisted and performed at varying rates. Another possible study that could
be used to inform community college researchers is a multiple community college case study
of students’ attitudes towards mastery and the impact of mastering course content on
persistence and performance in subsequent courses (Eccles & Jacobs, 1986; Eccles &
Wigfield, 2002; Grubb & Cox, 2005; Morrisey & Liston, 2011; Silverman & Siedman 2011;
Wigfield & Eccles, 2000).
Researchers of community colleges tout the need for foundational theory and
scholarly discourse among researchers and practitioners (Kelly-Kleese, 2004; Wambach,
Brothen, & Dikel, 2000). Kelly-Kleese (2004) contends that redefinition of community
college scholarship to include knowledge “gained and shared in the classroom” provides
space for the voices of community college professionals to “assert their knowledge and
power within higher education” (p. 52). The themes that the factor findings from this study
present create foundational language that will be useful to community college professionals
during scholarly discourse in the area of developmental mathematics redesign and the impact
of the new structure on community college faculty, developmental mathematics pedagogy,
college level policy, course level policy, and student achievement.
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Post Script
My goal in using EVT-AM as the lens for studying students’ perceptions of
developmental mathematics in a mastery learning computer-based environment is to gain
understanding of the attitudes and behaviors students believe they need to have to be
successful in this environment. The methodology I used to study students’ perceptions is Qmethodology, which provides an opportunity to study individuals’ subjective reality using
quantitative and qualitative methods collectively. There are multiple variables that contribute
to the completion of a course and the ultimate completion of a degree goal and perception is
one of those variables (Ball & Bass, 2000; Bandura, 1993; Bettinger & Long, 2009; Eccles &
Wigfield, 2002; Grubb & Cox, 2005; Hodora, 2011; Howard & Whitaker, 2011). So
considering perception as a piece of evidence, knowledge of student perceptions could
provide some insight into the study of students completing this type of course.
The findings of this study present an opportunity to ask more questions.


Is there a relationship between student confidence and student achievement in
this environment?



How do instructors’ perceptions of students’ impact student achievement in
this environment?



In what ways can colleges as institutions and classroom instructors reinforce
the activities taught in the College Success course for students in a way that
promotes their usage of the activities in context?



Is there a connection between students’ self-awareness and students’
utilization of resources, and students’ academic performance?
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Does the age of the student make a difference in motivational factors?



Is there any relationship between motivational factors and socioeconomic
status?



Is self-efficacy a learning strategy?



What are the interactive effects of learning strategies and self-efficacy?

Math as fixed body of knowledge (cannot be influenced by the student) versus math
as process (can be influenced by knowledge brought by the student): This particular concept
that rose out of my reading Middleton and Spanias (2012, p. 73) is connected to my thoughts
about how the instructor influences students’ motivation to be successful in math by
empowering the student to use prior knowledge to obtain mastery of new math topics.
Students’ beliefs about math as fixed or process are developed early in their educational
careers as a result of how instructors create the classroom environment as inquiry-based or 1solution based. Students who develop the need to conform in the mathematics classroom
when manifested in adults create a task for developmental educators to change deep-seated
and long-held beliefs about how mathematics is learned.
Some of the varied beliefs and expectations of students in the four factor groups may
indicate that practitioners and redesign policy makers should consider the development of
courses that add some of the components that may be missing in the current structure of the
mastery learning computer-based developmental mathematics course. For example in Factor
Three, Access and Mastery, students need a computer at home to be successful. Perhaps a
part of the course structure includes the capacity for students to check-out laptops for use at
home. If the SES of the student population is low enough, there may be a need to provide a
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subsidy for the purchase of laptops for students to have for home use. Another example for
changes to the existing course structure or addition of an alternative course is indicated in
Factor Four, Ability and Strategy, where this group of students resoundingly indicates that
they need some level of demonstration of the course content from their instructor. The
course structure does allow for one-on-one remediation; however, in some cases, there are so
many students needing assistance that the one instructor and one tutor are not enough. In
other cases, there could be student and/or instructor/tutor comfort level issues with asking for
and/or receiving one-on-one instruction (we see proof of this in early/academic alert usage).
This study does not make predictions about the variables that impact student
academic success in the same sense that pure quantitative correlational analysis does. It does
not evaluate the validity or integrity of the modified emporium model of instruction for
developmental mathematics. The factor structure findings from this study gives
developmental math re-designers valuable information about what parts of the course content
students believe impact their academic success. This study of students’ perceptions of a
developmental math course in computer-based learning environment purposefully provides
developers and implementers of developmental mathematics course redesign with
foundational factor structure components to focus on when designing and implementing
these courses that may lead to an increase in students’ progression through developmental
math courses an may impact student persistence within developmental math courses.
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Appendix A: Literature Review Table
Literature Typology:
Conceptual, empirical,
dissertation

Research Questions

Research Design: Qualitative,
Quantitative, Mixed Methods,
Procedures, and Sample

Main Findings

GROUP, A. T. D. C.-S. D. W. (2012). ON THE ROAD TO SUCCESS: How States Collaborate and Use Data to Improve Student
Success, (February). Retrieved from http://www.achievingthedream.org/sites/default/files/resources/On_the_Road_to_success.pdf
Empirical – Working
Paper

Create and define effective
measures of student success
for community colleges.

Comparative analysis of state
level benchmark data for student
success. 8 states participated in
this study. Student cohorts are
defined as “first-time, degreeseeking, full-time and part-time
students
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The benchmarks for success indicators
included student persistence, credit
accumulation and course success, and
progression into college level courses.
This study compares six year outcomes
for students who enrolled in the original
8 Achieving the Dream colleges in 2003.
More specifically measures were broken
down into 3 categories: first-year student
performance (persisted fall to spring,
passed 80% or more of attempted hours,
earned 24 or more hours, earned a
certificate prior to 24 hours, transferred
prior to 24 hours), second and third year
student performance (persisted fall to
fall, passed developmental math
sequence by year 2, passed gatekeeper
English or higher by year 3, passed
gatekeeper math or higher by year 3,
achieved 2 yr hours milestone), and final
measures (award less than Associates
degree without transfer, award of
Associates degree without transfer,

award of less than an Associate’s degree
with transfer, award of Associates degree
or higher with transfer, transferred
without an award, still enrolled with 30
or more college hours, or total success
rate)
Colleges, C. (2012). Reclaiming the American Dream. Washington, D.C. Retrieved from http://www.aacc.nche
Conceptual

The goal of the commission
was to gather data that
would inform America’s
community colleges and
equip them to reach the
initiatives goal of educating
an additional 5 million
students with degrees,
certificates, or other
credentials by 2020.

Phase 1, the American
Association of Community
Colleges staff went on a listening
tour, 1300 stakeholders, 10
regions of the country. Included
students, faculty, staff,
administrators, trustees, policy
makers, chancellors, and
presidents
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This paper provides an overview of the
state of America’s community colleges
from the perspective of the 21st century
commission on the future of community
colleges analysis of data collected during
phase 1. Phase 1 findings demonstrated a
need to reexamine the role of community
colleges, the need for scalable proven
practices, and the need for strategic
partnerships with KINDERGARTEN
THROUGH TWELFTH GRADE and
universities. Phase 2 the commission
studied the data collected in phase 1 and
made the following recommendations for
institutional change: focus on student
access and student success, clear
coherent educational pathways, create
avenues for high rates of student success,
commitment to eradication of
achievement gaps, create a culture of
evidence, collective faculty responsibility
for student success, culture of
collaboration, effective education at
scale, focus on learning, information

infrastructure as learning analytics,
funding tied to enrollment; institutional
performance; and student success.
Bailey, T. (2009). Challenge and opportunity: Rethinking the role and function of developmental education in community college. New
Directions for Community Colleges, 145, p. 11-30.
Empirical

If developmental education
is ineffective then in what
ways can it become more
effective?

Mixed Methods, the researcher
presents some data on students
who placed in to dev ed and
didn’t take the suggested remedial
course and those who did place
into dev ed and took the
suggested remedial course and
found that for those just above
and just below the cut-scores that
the success rates were the same
though there was no statistically
significant difference.

The researcher then makes three
suggestions for how to make
developmental education better. 1.
Rethink assessment, focusing on
understanding what students need to be
successful in college rather than
placement into a sequence of curriculum.
2. Open up college-level courses to those
students just below the cut score and
incorporate academic support assistance
to those who need it in college-level
courses. 3. Work to minimize the time
necessary to prepare the weakest
academic students to enter college-level
courses.
Bailey, T., Jeong, D.W., & Cho, S.W. (2010). Referral, enrollment, and completion in developmental education sequences in community
colleges. Economics of Education Review. 29(2), 255-270.
Empirical

Analyze patterns and
determinants of student
progression through
sequences of developmental
education from initial
referral. Hypothesis was that
student success was
dependent upon student
demographics, college

NELS individual level data,
Achieving the Dream individual
level and institutional level data,
IPEDS data were used to conduct
a multi-variate analysis that
allowed for differentiation
between individual
characteristics, institutional
characteristics, and student
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Fewer than half of the students referred
to developmental education ever
complete the sequence of courses. About
30% of students referred to remedial
courses never enroll in any remedial
course. 60% of students referred to
remedial courses actually enroll in the
courses they were referred to. More
students exit their developmental

sequences because they did not enroll in
the first course recommended than
because they failed or withdrew. The
data also indicates that men, older
students, African Americans, part-time,
and vocational students are more likely
than other groups to not progress through
their full remedial course sequence
Bandura, A. (1993). Perceived self-efficacy in cognitive development and functioning. Educational Psychologist, 28(2), 117-148.
Conceptual

characteristics, and statespecific effects.

progression. State-specific effects
were controlled for differences in
state policy and funding systems
that might impact student
progression.

Review of ways perceived
self-efficacy contributes to
cognitive development and
functioning.

A meta-analysis of the body of
research on student self-efficacy,
teacher self-efficacy, and
collective school efficacy.
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Characteristics of low self-efficacy
include: weak commitment, avoidance of
difficult tasks, self-diagnostic approach
rather than finding ways to perform
successfully, dwell on personal
deficiencies, obstacles, and adverse
outcomes. Characteristics of high selfefficacy include: mastery of difficult
tasks, set challenging goals, maintain
strong commitment, attribute failure to
insufficient knowledge or skills that are
attainable. Key finding of this study is:
“Saying something should not be
confused with believing it to be so.” p.
145 Self-efficacy is a complex process of
self-persuasion that relies on cognitive
processing of diverse sources of efficacy
information.

Barbatis, P. (2010). Underprepared, ethnically, diverse community college students: Factors contributing to persistence. Journal of
Developmental Education. 33(3).
Empirical

To what did underprepared
Qualitative. 6 graduates, 12
Four themes emerged: pre-college
community college students persisters, and 4 dropouts were
characteristics, external college support/
who participated in a
interviewed. An integrative model community influences, social
learning community and
that included personal attributes,
involvement, and academic integration.
completed their
support systems, and other
The perceptions of the graduates and
developmental classes
characteristics as supported by
persisters were qualitatively different
attribute their having
critical theory were used to frame than those of the dropouts. The dropouts
graduated or persisted
the study.
were more likely to be deterred by life
(earning at least 30 credit
issues while the graduates and persisters
bearing college credits) as
mentioned sense of responsibility, goal
opposed to those who did
orientation, resourcefulness,
not complete their
determination, cultural and racial selfdevelopmental courses
identification, and faith as reasons for
(dropouts)
their success.
Bassett, M.J., & Frost, B. (2010). Smart math: Removing roadblocks to college success. Community College Journal of Research and
Practice, 34, 869-873.
Empirical

Description of SMART
math program at Jackson
State Community College

Study of program piloted to
combine three developmental
math courses into one course
divided into 12 modules.

179

Findings claim a 45% increase in
developmental math pass rates. The
program pilot instructors claim the
mastery learning components of
individualized instruction, use of study
guides, and technology driven instruction
gave student’s the opportunity to
progress more quickly or slowly through
competencies.

Blair, R.R. (Ed.). (2006). Beyond crossroads: Implementing mathematics standards in the first two years of college. Memphis, TN:
American Mathematical Association of Two-Year Colleges.
Conceptual/Theoretical

Implementation of The
Crossroads in Mathematics
Standards

Contributions from forums and
working sessions at conferences,
focus groups and online
questionnaires, feedback from
AMATYC members and other
related professional organizations

Focuses on the implementation of The
Crossroads in Mathematics standards and
informed decision making. The standards
are: student learning and the learning
environment, assessment of student
learning, curriculum and program
development, instruction, and
development. Individualized and
frequent student feedback
Bloom, B.S. (1968). Learning for mastery. Evaluation Comment 1(2). Center for the Study of the Evaluation of Instructional Programs
University of California at Los Angeles.
Conceptual

Determining how individual
differences in learners are
related to the teaching and
learning process. The goal in
determining this is to
develop strategy for mastery
learning.

This study is based upon Carroll’s
argument that if students are
normally distributed for aptitude
and learning experiences are the
same the normal curve is the
result. However, it students are
normally distributed for aptitude
but the learning and time spent
varies according to student need
that each student will achieve
mastery. 5 components are
analyzed and synthesized.
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The 5 components studied by Bloom
here are 1. Aptitude for particular kinds
of learning, 2. Quality of instruction, 3.
Ability to understand instruction, 4.
Perseverance, 5. Time allowed for
learning. This resulted in a list of
preconditions to define mastery and
operating procedures to be used as
supplements to regular instruction. Early
outcomes demonstrated that students
who took a course in a mastery format
outperformed those who had taken the
course the previous year in a traditional
format 20% to 80%. However some
student just “got by” with a C or D and
Bloom concluded that mastery has to
have a subjective conceptual value to the
student and it must be recognized

publicly. Interesting Note: Bloom argues
that if schools frustrate students in the
areas self-development and ideas that
they will resort to hedonism and
interpersonal relations.
Boylan, H, Gerlaugh, K., Hildreth, D., Thompson, L. (2007). National Study of Developmental Education II: Baseline Data for
Community Colleges. Research in Developmental Education. 20(4).
Empirical

Gather and compare current
data on developmental
education to an earlier study
performed by the National
Center for Developmental
Education and other national
studies

Enrollment data for 29 2-year
community colleges were
collected for Fall 2001 through
Summer 2003.

Findings on completion rates, pass rates,
grade in first college level course,
program evaluation, administration and
organization, student assessment and
placement, other services (tutoring,
advising), grading, instructional
techniques, and faculty are presented and
discussed.
Brothen, T. & Wambach, C. (2001). The relationship of conscientiousness to metacognitive study strategy use by developmental
students. Research & Teaching in Developmental Education. 18(1), 25-31.
Empirical

Explored variables related to
successful self-regulation of
study strategies. Is it
possible that conscientious
students are more successful
than less conscientious
students regardless of
academic ability?

Quantitative analysis of 3
measures: course performance
(measured by grade, final exam
score, and completed exercises),
academic ability (measured by
ACT score), conscientiousness
(measured by recording of study
strategy use and score on the Big
5 personality inventory). Sample
were students from 6 sections of
computer-assisted, mastery
learning, general psychology
courses.
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Factor analysis returned 2 principal
components. Course performance and
conscientiousness attention. The 3
strongest loadings on conscientiousness
attention were conscientiousness,
recording, and ACT (negative direction).
Attention to course performance was
higher in students with low academic
ability as measured by ACT. Also higher
ACT scores related to lower
conscientiousness scores. As a predictor
of academic success conscientiousness
combined with metacognitive study skills
is superior to ACT test performance.

Brown, S. & Hurd, R. (2004). The future of the Q-Methodology movement. Journal of the International Society for the Scientific Study
of Subjectivity. 28:1/2, 58-75.
Q-methodology

What are the views of qpractitioners world-wide of
the future of a-methodology

Q-methodology. 2x2 factorial
design with a balance of theory
related and organization related qstatements was used to develop
the 40 statement concourse. 20
participants some from the
following countries: Asia,
Europe, Australia, New Zealand,
and the United States.

4 factors emerged: Factor A Orthodoxy
Upheld, Factor B Orthodoxy Applied and
Promoted, Factor C Orthodoxy
Reinforced, Factor D Beyond Orthodoxy.
The largest difference between factor A
and factor D is whether Q should
continue to be explored as a full
scientific theory of subjective reality in
the Stephenson tradition or should its
implications for practical use in research
problems across disciplines and
engagement of alternative
epistemiologies that may force Q’s
evolution.
Bueschel, A.C. (2008). Listening to students about learning: Strengthening Pre-collegiate Education in Community Colleges. Stanford,
CA: The Carnegie Foundation for
the Advancement of Teaching.
Empirical

How innovative basic skills
classes are different from
traditional ones? What are
the affective effects of the
differences? What is the
importance of good
“studenting” behavior? Is
there a need for a range of
instructional approaches?

Qualitative. Underprepared
students at 11 colleges
participating in Strengthening
Pre-collegiate Education in
Community Colleges (SPECC)
and involved in innovations such
as learning community,
supplemental instruction, and/or
courses where technology was
being used creatively were
interviewed.
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Differences noted by students included
class activities, teacher interaction,
interaction with classmates, and
instructor accessibility. Students
indicated that lectures were more
effective when they weren’t over relied
on and students were given an
opportunity to articulate their learning.
Affective outcomes of the innovative
classes were improved student
confidence, connection to classmates,
and trust in the teacher and the learning
process. Students saw a clear link

between being connected to peers and the
college and staying in school. Students
are willing to show up but are most
accustomed to passive learning.
Instructors in the innovative courses
encourage active learning by using a
variety of strategies. The authors
conclude by recommending that students
should be participants in the learning
process.
Byrd, K.L. & MacDonald, G. (2005). Defining college readiness from the inside out: First generation college student perspectives.
Community College Review, 33(1), 22-37.
Qualitative

What does it mean to be
college ready? What do
successful non-traditional
college students bring to
their experience that
contributes to their success?
How can non-traditional
learners be seen to have
strengths and not just
weaknesses? How are
students prepared or not
prepared in ways not
measured by standardized
tests

The 8 participants were
undergraduate juniors or seniors
at a university. Their
commonalities were that they had
all received associates degrees
from a community college, were
over 25, and were first-generation
college students. Interviews were
transcribed and 11 codes emerged
during analysis and they were
separated under 3 themes
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Theme 1. College readiness skill and
abilities: academic skills, time
management, goal focus, and selfadvocacy, Theme 2. Background
influences: family factors, career
influences, financial concerns, college
preparation, Theme 3. Non-traditional
student self-concept: self-concept,
college system, irrelevant information.
Though academic skills (reading,
writing, and math) did arise in the results
it’s important to note that college reading
is an area that the participants felt underprepared for when they entered college.
The findings from this study emphasize
the need for non-academic skills in the
development of successful students.

Dignath, C. & Buttner, G. (2008). Components of fostering self-regulated learning among students. A meta-analysis on intervention
studies at primary and secondary level school. Meta-cognition Learning 3(3), 231-264.
Empirical

Investigate the impact of
various training programs on
training outcomes regarding
academic performance,
strategy use, and motivation
of students.

Meta-analysis of 49 primary and
35 secondary schools. Metaanalytic multiple regression
analysis. Average effect size 0.69.

Effect sizes were larger when training
was performed by researchers rather than
teachers. Interventions retained higher
effects when conducted in the scope of
mathematics as opposed to
reading/writing. Self-regulated learning
had high effects at both school levels.
Theoretical background of the
intervention (those based upon
metacognitive theories had higher effects
as opposed to motivation theory or
social-cognitive theory) and type of
instructional strategy produced
differential effects.
Duggan, M.A., Husman, J., Pennington, M.N., & Wadsworth, L.M. (2007). Online mathematics achievement: Effects of learning
strategies and self-efficacy.
Empirical

Investigate strategies used
by and self-efficacy of
successful college students
in an online developmental
math course

89 students in a large
undergraduate developmental
math course at a university. The
group had an 88% pass rate.
LASSI was used to measure
learning strategies, confidence on
scale of 0-10 was used to measure
self-efficacy, points accumulated
on quizzes and tests were used to
measure achievement.
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Relationship between motivation,
learning strategies, self-efficacy, and
student achievement. Motivation,
information processing, concentration,
self-testing, and self-efficacy predicted
the variance in student achievement.

Dupeyrat, C. & Marine, C. (2004). Implicit theories of intelligence, goal orientation, cognitive engagement and achievement: A test of
Dweck’s model with returning to school adults. Contemporary Educational Psychology 30, p. 43-59.
Empirical/Conceptual

Examine the relationship
among beliefs (implicit
theories) on the nature of
intelligence, goal
orientation, cognitive
engagement in learning and
achievement

Sample population is returning to
school adults in France. Uses path
analysis to test a model derived
from Dweck’s theoretical
postulates and the empirical
findings from the literature. Note
that this is a way of capturing
mediating effects of variables

Competence improvement (mastery
goals) had positive impact on learning
activities and outcomes. Striving to
demonstrate competence (performance
goals) and work avoidance had a
negative influence on learning and
achievement. Predicted effects of
implicit theories on goal orientation and
cognitive engagement in learning failed
to emerge.

Dweck, C.S. (2010). Even geniuses work hard. Educational Leadership. 68(1), p. 16-20.
Conceptual

Fixed mindset versus growth
mindset

Based on empirical research

Provides strategies to build a growth
mindset which include: emphasizing
challenge not success, giving a sense of
progress, grading for growth
Eccles, J.S. & Jacobs, J.E. (1986). Social forces shape math attitudes and performance. Journal of Women in Culture and Society 11(2),
p. 367-380.
Empirical

What predicts the coursetaking plans and
achievement patterns of
mathematically competent
junior high school students?

Quantitative, 2 yr longitudinal
study of 250 average and above
average 7th – 9th graders. Data was
collected from students, parents,
and teachers. Scales were created
using exploratory factor analysis,
multiple regression was done to
explore relationships between
factors, and path analysis was
performed to assess direct/indirect
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Data indicate that social and attitudinal
factors have greater influence on junior
and senior high school students’ grades
and enrollment in mathematics courses
than do variations in mathematical
aptitude. Students’ performance in math
has an indirect effect on student’s
attitudes toward math and subsequent
math grades and these relationships are
mediated by mothers' and teachers’

relations among a set of scales.

beliefs. Math anxiety is a predictor of
subsequent math grades and course
taking plans and is a stronger more direct
relation to grades than math achievement
score.
Eccles, J.S. & Wigfield, A. (2002). Motivational beliefs, values, and goals. Annual Review of Psychology, 53, p. 109-132.
Conceptual

Literature review of research
on motivation, beliefs,
values, and goals focusing
on developmental and
educational psychology

Qualitative, approach is
examination in order to discuss
synthesis of theories

Theories focused on expectancies for
success, task value, integrations of
expectancies and task value and
integrations of motivation and cognition
are reviewed in the literature. The
conclusion is that there is a need for
theoretical integration of models that
incorporate competence and expectancy
belief constructs. Second affective
processes for motivation need more
systematic attention. Lastly the
interaction between individuals and
context and their impact on student
motivation needs more study.
Edgecombe, N. (2011). Accelerating the Academic Achievement of Students Referred to Developmental Education. Community College
Research Center, (30).
Literature Review

Considers the quality of
evidence on effects of
accelerated programs in
developmental education.

Review of current literature
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There are a variety of models of course
redesign that community colleges can
use to improve student success. Those
reviewed in this paper are compressed
courses, paired courses, and curricular
redesign. Evidence presented in this
review suggests structural acceleration
results in improved student outcomes. In
addition to the study of structural

changes in developmental education, the
author highlights the need for studying
pedagogical innovations. Specifically the
indicators that communicate what
students have learned and how it is
relevant to other academic and
occupational settings. The propensity of
students to exit the developmental
sequence at various stages hints at the
possibility of ineffective student
engagement which leads students to
become ambivalent and detached. The
successful models of accelerated
redesign include the following
characteristics: student-centered
activities, multiple opportunities for
students to reflect and refine their
thinking, strong relationships between
faculty and students and among students
Fabry, V.J., Eisenbach, R., Curry, R.R., & Golich, V.L. (1997). Thank you for asking: Classroom assessment techniques and students’
perceptions of learning. Journal of Excellence in College Teaching, 8(1), p. 3-21.
Qualitative

The purpose of the study is
to determine the effect of
Classroom Assessment
Techniques (CATs) on
content and process of
student’s learning. Students’
were asked: Do you think
CATs enhanced your
learning/participation in the
course? Why or why not?

Three CATs were given in four
courses. CAT 1 – Pre and post
self-confidence survey. CAT 2 –
One Minute Paper to assess
student understanding. CAAT 3 –
Mid-semester evaluation. Finally
at the end of the semester a
questionnaire which focused on
the research question was given.
Data collected was studied for
emerging themes.
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Overall 87% of the students felt that
CATs enhanced their learning. Of the
small percentage of students’ who did
not find the CATs useful the reasons they
provided were because they were already
“active” students or that they felt like it
was just “another series of tests”. The
student’s favorite CAT was CAT 2.
Three major themes that emerged
regarding how students’ felt CATs
helped them were: 1. Increased student

learning of the material (sub themes:
clarify material, awareness and
reflection, kept class focused and on
track, feedback on goal achievement,
accountability for self/peers, proof of
learning, provide new perspectives), 2.
Improved student feelings about the
learning process (sub themes:
empowerment/student voice, increased
comfort/self-confidence,
excitement/enthusiasm, improved
communication with instructor), 3.
Improved communication between
students and instructor.
Fike, D.S. & Fike, R. (2008). Predictors of first-year student retention in the community college. Community College Review 36(2) 6688.
Empirical

What attributes of first time
in college students are
predictors of first-year
student retention?

Quantitative. Chi-square,
bivariate correlation analysis, and
multivariate correlation analysis
were used to analyze 4 years
(2001-2004) of student data from
a Texas community college.
Sample size was 9200.
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Positive predictors include successful
completion of developmental reading and
math sequences, receiving financial aid,
taking a computer-based course, number
of semester hours enrolled first semester,
and participation in student support
services.
Predictors that demonstrated a negative
relationship were student age and
semester hours dropped during first
semester. Student ethnicity and education
level of parents were not consistently
correlated to persistence.

Garofalo, J. & Lester, F.K., Jr. (1985). Metacognition, cognitive monitoring, and mathematical performance. Journal for Research in
Mathematics Education. 16(3), 163-176.
Conceptual

Explore the role of
metacognition in student
performance in mathematics.

Qualitative. Develop a cognitive- Derives a framework of categories of
metacognitive framework based
tasks involved in performing a
upon the work of Polya (1957, 4- mathematical task from the literature
phase description of problem
which include: Orientation, organization,
solving: understanding, planning, execution, and verification. This work
carrying out the plan, and looking ends with a discussion of how research
back), Schoenfield (1981, 2 types should focus on understanding the effects
of student problem solving
metacognitive beliefs on mathematical
behaviors: tactical and
activity and the nature and development
managerial; 1984, 3 levels of
of student regulatory behavior.
knowledge and behavior:
resouces, control, and belief
systems), Sternberg (1980,
information processing model:
decision of problem, selection of
lower order components,
selection of information
representation, selection of
strategy for lower order
components, decision regarding
speed/accuracy tradeoff, solution
monitoring), and Luria (1973,
model or problem solving).
Grubb, N.W. & Cox, R.D. (2005). Pedagogical alignment and curricular consistency: The challenges for developmental education. New
Directions for Community Colleges. 129, p. 93-103.
Conceptual (literature
review)

Examination of pedagogical
alignment and curricular
consistency problems in
developmental education

Qualitative
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Student needs, instructor approach,
course content, and institutional setting
are four elements that contribute to a
classroom’s success or failure as a

learning environment. The authors
suggest that colleges develop collective
approaches to the classroom by
diagnosing student perceptions,
examining faculty perspectives and
faculty learning support, examine the
trajectory of developmental curriculum,
assess institutional support, and develop
an overall plan.
Gusky, T.R. (2007). Closing achievement gaps: Revisiting Benjamin S. Bloom’s “Learning for Mastery”. Journal of Advanced
Academics 19(1), 8-31
Conceptual

Review of Bloom’s mastery
learning research and new
literature regarding mastery
learning.

Empirical
(meta-analysis)

Identify features of
study skills interventions
that are likely to lead to
success

Bloom argues that more variation in
instruction will result in improved and
less variation in student outcomes. More
recent literature supports this argument.
In addition mastery learning is also found
to increase student confidence, improve
class attendance, increased class
involvement, and improved attitude
toward learning.
Hattie, J., Biggs, J., & Purdie, N. (1996). Effects of learning skills interventions on student learning: A meta-analysis. Review of
Educational Research. 66, 99-136.
51 studies of
interventions aimed at enhancing
student learning by improving use
of learning or study skills.
Quantitative. Effect size is
calculated as the difference
between means of the
intervention group and the control
group, or the difference between
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Interventions were classified by
their learning outcomes using the SOLO
taxonomy. SOLO is an acronym for
“structure of the observed learning
outcome”. It enabled the researchers to
broadly identify the students current
stage of operation. Stages were:
prestructural, nistructural/multistructural,
relational, extended abstract. Thrust and

group means between pretest and
posttest divided by pooled
standard deviation.

outcome of the interventions were also
classified. The results support situated
cognition of learning strategies is
preferable to promote learner activity and
metacognitive awareness. Context
matters.
Hodara, M. (2011). Reforming mathematics classroom pedagogy: Evidence-based findings and recommendations for the
developmental math classroom. A Working Paper in the CCRC Assessment of Evidence Series. CCRC working paper No. 27.
Conceptual (literature
review)

What is the evidence base
for math reform classroom
pedagogy that claims to
improve course completion
and learning outcomes?

Qualitative and quantitative
studies, literature review, specific
terms and applicable databases
and journals were searched

There is a lack of rigorous research
design and evaluation in developmental
math. There is a need for treatment and
control groups, instructors should teach
both a treatment and a control,
assessments should measure more than
the skills practiced in the course,
treatment and control should be offered
at multiple time slots. Six themes
emerged from the literature: student
collaboration, metacognition, problem
representation, application,
understanding student thinking, and
computer-based learning.
Horn, L. & Skomsvold, P. (2011). Web-tables: Community college student outcomes 1994-2009 (NCES 2012-253). National Center for
Education Statistics, Institute of Educations Sciences, U.S. Department of Education. Washington, DC.
Empirical

Beginning post-secondary
students (BPS) longitudinal
study (3 cohorts of
community college students:
1990-1994, 1996-2001,
2004-2009)

Tables present 5 year outcomes
for all 3 cohorts and 6 year
outcomes for 2 cohorts
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Tables present student outcomes (below
Bachelor’s, Bachelor’s degree, advanced
degree) relative to student characteristics
(ethnicity, ge, income, Pell grant status,
highest education level of parent,
attendance status, remedial education
participation, employment status).

Horn, L.J. & Carroll, C.D. (1996). Nontraditional undergraduates: Trends in enrollment from 1986 to 1992 and persistence and
attainment among 1989-1990 beginning postsecondary students. National Center of Education Statistics, Institute of
Education Sciences, U.S. Department of Education, Washington, DC.
Empirical

National post-secondary
Examination of enrollment trends Nontraditional student definition.
student aid study (NPSAS)
for non-traditional students
(3 cohorts: 1986-87, 198990, 1992-93)
Howard, L. & M. Whitaker (2011). Unsuccessful and successful mathematics learning: Developmental students’ perceptions. Journal of
Developmental Education 35(2), p.2-16.
Empirical

What common phenomena
accompany students’ shift
from unsuccessful to
successful math
experiences?

Qualitative, 4 yr state college that
had 4000 students enrolled in
developmental math,
phenomenological, 14 student
interview, classroom
observations, researcher journal,
students’ in class assessments
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Data fell into 2 natural time divisions:
students’ earlier unsuccessful math
experiences and current successful math
experiences. 3 themes emerges turning
point (positive and negative), motivation,
and strategies. From the students’
perspective motivation was the number
one factor/predictor of their success.
When students were unsuccessful they
used an avoidance of math strategy
whereas when they were successful
strategies included: taking placement
exam, sitting close to the front of the
classroom, asking questions until
understanding occurred, diligent and
consistent studying, use of math lab,
tutors, and online math program. Attitude
and direct application of the math were
also mentioned by the students in this
study.

Ignash, J.M. & Zavarella, C.A. (2009). Instructional delivery in developmental mathematics: Impact on retention. Journal of
Developmental Education. 32(3).
Quantitative
What is the probability of
Students from a large urban
Three major findings: 1. Students in
developmental math students community college in Florida
hybrid and distance learning were twice
to withdraw from a
were the participants. 69 students as likely to withdraw from the course as
computer-based course
from lecture-based course, 67
students in lecture format. 2. Student
versus a lecture-based course students from a hybrid course,
who enrolled in either course for
based upon learning style,
and 56 students from an online
personal reasons were more likely to
reason for selecting
distance learning format of
persist than those who chose the course
instructional format, and
developmental math. Students
based on perceived learning style. 3.
entry test scores?
took a learning styles inventory, a Student learning styles and placement
survey of student’s reasons for
scores did not impact course completion
selecting course delivery style,
in any format.
and institutional data on student
entry scores into developmental
math were used in data analysis.
Logistic regression was used to
determine discreet predictors.
Jaggars, S.S. & Bailey, T. (2010). Effectiveness of fully online courses for college students: response to a department of education metaanalysis. Community College Research Center.
Empirical – MetaInvestigate the effectiveness 28 studies of fully-online college
Findings demonstrate higher withdrawal
analysis
of fully online courses.
courses were found. After
rates and equality of learning outcomes
applying the characteristic of
in fully online courses when compared to
college course as a full-semester
traditional courses. In addition wellcourse 7 studies remained. These
prepared students were the ones who
were analyzed and compared.
were successful in these fully online
courses.
Karp, M.M. & Bork, R.H. (2012). “They never told me what to expect so I didn’t know what to do”: Defining and clarifying the role of a
community college student. Community College Research Center working paper no. 47.
Qualitative
What are the unspoken
Role theory and role-related
Community college students are
behaviors, attitudes, and
behaviors frame this study.
expected to be “self-aware” and their role
expectations that define the
Interviews with 96 students and
is “fluid” in that there are multiple
role of the community
72 faculty/staff at three
strategies that lead to successful role
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enactment. Four specific areas of
knowledge and behavior make up the
community college student role: 1.
Academic habits, 2. Cultural know-how
to navigate unwritten institutional norms,
3. Ability to balance multiple life roles,
4. Help-seeking behavior. Behaviors and
attitudes that characterize each of the
four areas and strategies for
behavior/attitude development are
discussed.
Kulik, C.L., Kulik, J.A., & Bangert-Drowns, R.L. (1990). Effectiveness of mastery learning programs: A meta-analysis, Review of
Educational Research, 60(2), 265-299.
Empirical
Effectiveness of mastery
Meta-analysis, mixed methods.
Results demonstrate the high
learning programs
Controlled evaluations of 108
performance of students in mastery
quantitative mastery learning
learning programs at college, highs
studies whose effect sizes could
school, and upper elementary school
be calculated upon observation.
levels. The academic performance effects
were stronger for the weaker students in
the courses. Mastery learning resulted in
improved student attitude toward
learning but increased the time it takes
for students to complete instructional
tasks. Self-paced mastery learning
programs resulted in decreased
completion rates for college students.
Laughbaum, E.D. (2001). Teaching in context: Enhancing the processes of teaching and learning in community college mathematics.
Community College Journal of Research and Practice, 25, 383-390.
Conceptual

college student?

community colleges in the
Virginia community college
system. Interviews focused on
expectations of students,
expectations of the institution,
and student needs. NVivo was
used for data coding and analysis.
Researchers met weekly to
discuss coding discrepancies.

One math problem is
explored at different levels
of understanding.

Qualitative, a rate of change
algebra problem is the sample
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One math problem is presented in a way
that a student can conceptualize and the
same problem was presented in a way
that creates context for students.

Le, C., Rogers, K. R., & Santos, J. (2011). Innovations in developmental math: Community colleges enhance support for nontraditional students. Boston, MA: Jobs For the Future
Empirical

What are the characteristic
of successful redesigned
developmental math
courses?

Qualitative. Three community
colleges that made significant
changes to improve their
developmental math programs
that produced positive student
outcomes.

Florence-Darlington Community College
chose a 2 hr lecture/3 hr computer-based
format (blended-traditional/online
learning). Deleware County Community
College used 3 support programs: 9-day
jump start for the lowest level students,
mandatory supplemental instruction for
level 2 students, and a partnership with
local high schools to offer remediation
before graduation and students passing
final exam receive high school math
credit and enter the college in college
level math (targeting student supports
and aligning expectations across
education sectors). Chaffey College
created a program of collaborative
partnerships between instructional
departments, student services, and basic
skills development to target students who
were 1 semester from being dismissed
from the college (developing
comprehensive support for all at-risk
students).
Mesa, V. (2012). Achievement Goal Orientations of Community College Mathematics Students and the Misalignment of Instructor
Perceptions. Community College Review, 40(1), 46–74. doi:10.1177/0091552111435663
Mixed Methods
1. What are the achievement 777 students enrolled in remedial Survey results indicated that students
goal orientations of students and college level math courses
expect and believe in challenging work,
enrolled in remedial and
were given an achievement-goal
interested in developing competence,
non-remedial mathematics
survey. Instructors were
avoid self-handicapping behavior, .
courses at a community
interviewed. Used mastery goal
Instructors had a negative perception of
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college?
and performance goal framework. what students believed………
2. Are there differences in
achievement goal
orientations between
students taking remedial
mathematics courses and
students taking college-level
mathematics courses?
3. What are teachers’
perceptions of their students’
achievement goal
orientations?
4. In which ways do
teachers’ perceptions of their
students’ achievement goal
orientations differ by type of
course?
Middleton, J.A. & Spanias, P.A. (1999). Motivation for achievement in mathematics. Findings, generalizations, and criticisms of the
research. Journal for Research in Mathematics Education, 30, p. 65-88.
Literature Review
Describe theory guiding
Discussion of definitions of types Four themes emerged from this review.
research in mathematics
of motivation in education.
1. Students’ perceptions of success in
motivation. Discuss findings Discussion of theoretical
math influence the forming of their
in terms of how they
orientations. Findings discussed
motivational attitudes towards math.
facilitate or inhibit
in context of what is known
2. Student motivations toward math are
achievement.
regarding students’ motivation in developed early, are highly stable over
math, how inequities in math
time, and are influenced greatly by
education are reflected in
teacher actions and attitudes.
motivation patters, and teachers’
3. Opportunities for student’s to develop
enhancing or inhibiting student
intrinsic motivation in math are superior
motivation. Lastly, critical look at to extrinsic incentives for math
conceptualization and
achievement
operationally defining motivation, 4. Gender inequities exist in the way
achievement, and mathematics as some groups are taught to view math
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a content domain.

5. Instructional design can affect
achievement motivation in mathematics
Mills, K. (2010). Redesigning the basics: Tennessee’s community colleges use technology to change their approach to developmental
reading and math. The Education Digest 76(2).
Empirical

Comparison of self-regulation
strategies of Australian
students, Japanese students in
Japan and Japanese students
studying in Australia.

248 Australian students and 215 Japanese
students enrolled in high schools in
Australia and Japan were the participants
in this study. The participants took a
written survey of learning vignettes based
on the Self-regulated Learning Interview
Schedule. Preliminary interviews were
conducted with students and teachers to
confirm the contexts of the learning
vignettes. MANOVA was used the
compare the responses of the 3 groups of
students.
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Strategy classifications that
emerged from coding of
responses: 1. Self-evaluation, 2.
Organizing and transforming, 3.
Environmental structuring, 4.
Rehearsing and memorizing, 5.
Non-strategic behaviors
(unscorable responses, learning
behavior initiated by another
person, and willpower
statements).This study of selfregulated learning indicated that
some cultural and educational
influences were found to
explain the differences between
Japanese students’ and
Australian students’ beliefs
about the relationship between
memorization and
understanding and how those
beliefs impacted their choice of
learning strategies.

Purdie, Nola & Hattie, J. (1996). Cultural Differences in the Use of Strategies for Self-Regulated Learning. American Educational
Research Journal, 33(4), 845–871.
Empirical

Description of Tennessee
community colleges
approach to redesign for
developmental reading and
mathematics

Qualitative and quantitative
results from developmental
redesign reading and math
courses are presented from 2
Tennessee community colleges.

The overall results of the redesign cut
costs and increased pass rates.

Rehberger, R. and Yopp, D. (2009). A curriculum focus intervention’s effects on pre-algebra achievement. Journal of Developmental
Education. 33(2).
Empirical
Is it reasonable to expect
Quantitative. Control and
The treatment group out-performed the
students enrolled in a pretreatment groups, pre-test and
control group in the course specific
algebra course to master a
post- test. Students in treatment
efficacy measures and the final exam.
small sub-set of high
group received one-on-one
The students in the treatment group
priority objectives? Will
intervention when mastery is not
dropped out at a higher rate than students
students who demonstrate
achieved on tests (up to 4
in the control group. The importance of
mastery demonstrate a
opportunities are given to achieve mastery learning and structured (a rubric
measurable positive impact mastery) and control groups do
was used) and focused feedback was
on the common final exam? not receive this intervention.
supported by the findings.
Will students who achieve
Mathematics self-efficacy and
mastery demonstrate a
general academic beliefs survey
measurable positive effect
and course final exams were data
on academic beliefs and
collected. MANOVA was used
strategies?
for data analysis.
Ryan, R.M. & Deci, E. (2000). Intrinsic and extrinsic motivations: Classic definitions and new directions. Contemporary Educational
Psychology, 25, p. 54-67.
Theoretical
Review of literature on intrinsic
Qualitative. SelfExtrinsic motivation can reflect true
and extrinsic motivation.
determination theory,
external control or self-regulation.
Cognitive evaluation theory,
Intrinsic motivation demonstrates human
and Organismic integration
natural affinity to competence. A
theory are explored
taxonomy of motivation is developed.
theoretically
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Silverman, L.H. & Seidman, A. (2011). Academic progress in developmental math courses: A comparative study of student retention.
Journal of College Student Retention 13(3), p. 267-287.
Empirical
Does the My Math Way (MMW)
Quantitative, control group
Seidman’s retention model hypothesizes
program improve progression rates taking traditional math
that early identification of student
and academic achievement?
course, treatment group
deficiencies and early, intensive, and
taking (MMW) computer
continuous intervention will increase
based combined course. The
student retention and student success. The
dependent variables were
findings of this study were that MMW
math course GPA,
students were more likely to progress
cumulative college GPA, and through their math sequence, had
subsequent math course GPA significantly higher GPA, but no
significant difference in cumulative
college GPA.
Smittle, P. (2003). Principles for effective teaching and developmental education. Journal of Developmental Education. 26(3).
Conceptual

What is effective teaching in
developmental education?

Qualitative. Integration of
findings from research of
successful developmental
education programs and
general principles for
effective undergraduate
teaching. Six principles for
effective teaching in
developmental education are
presented and explored.

Principles: 1. Commit to teaching underprepared students. 2. Demonstrate good
command of the subject matter and the
ability to teach a diverse student
population. 3. Address non-cognitive
issues that affect learning. 4. Provide
open and responsive learning
environments. 5. Communicate high
standards. 6. Engage in on-going
evaluation and professional development.

Squires, J., Faulkner, J., & Hite, C. (2009). Do the math. Course redesign’s impact on learning and scheduling. Community College
Journal of Research and Practice, 33(11), 883-886.
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Empirical

Evaluation of developmental math
course redesign at Cleveland State
Community College

Study of program piloted to
combine three developmental
math courses into one course
divided into 12 modules.

Student engagement, learning, and
success rates increased as a result of the
implementation.

Steelman, T. A., & Maguire, L. A. (1999). Perspectives : Q-Methodology in National Forest Management. Journal of Policy Analysis
and Management, 18(3), 361–388.
Empirical
To better understand participant
2 case studies are reviewed
Conceptualization of the relationships
concerns in national forest
and used to demonstrate how between policy analysts, decisions
management.
using q-methodology to
makers, and the public and the stage of
systematically reveal
the policy process where the information
subjective perspectives of
gathered will be used are two broad
participants can lead to better principles that are useful for defining
problem identification and
participant involvement. Findings in the 2
definition; estimation and
case studies demonstrate how qspecification of policy option; methodology can be used to:
and selection,
(1) identify important internal and
implementation, and
external
evaluation of policies.
constituencies, (2) define participant
viewpoints and perceptions, (3) provide
sharper insight into participant-preferred
management directions, (4) identify
criteria that are important to participants,
(5) explicitly outline areas of consensus
and conflict, and (6) develop a common
view toward the policy.
Stephenson, W. (1980). Newton’s fifth rule and q-methodology: Application to educational psychology. American Psychologist 35(10),
p. 882-889.
Empirical/Conceptual Does subjectivity have significance Explore subjective reality
Factor structure opens the way to new
for educational theory and
using Newton’s four rules.
hypothesis. This study concludes that
practice?
Gives priority to Newton’s
subjectivity by its nature is
fifth rule which focuses on
knowledgeable. Stephenson’s theory of
subjectivity and induction.
meaning states: “meaning is created in
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relation to existing concourse by way of
feeling and belief.” p. 886.
Stigler, J.W., Givvin, K.B., & Thompson, B.J. (2010). What community college developmental mathematics students understand about
mathematics. MathAMATYC Educator 1(3).
Empirical

What do students understand about
mathematics that underlie the
topics they’ve been taught. What is
their understanding of the reasons
for using known procedures? Did
students use reasoning in
answering mathematical
questions?

Quantitative, explored the
patterns of incorrect answers
on 5830 Mathematics
Diagnostic Testing Project
(MDTP) placement tests and
748 developmental math
students were given a survey
that was developed to delve
deeply into students thinking.

Responses on the MDTP placement tests
showed that the most common errors
students made were made whenever the
possibility was present, which indicates
that students’ knowledge of procedures is
rooted in some cases in a faulty way.
Second students can apply appropriate
reasoning but this form of knowledge is
rarely accessed. When students are able to
provide conceptual explanations they
produce correct answers.

Taylor, B. (2012). The educational beliefs of homeschoolers: A Q-methodology study. p. 70.
Dissertation

What are the educational beliefs of
homeschooling parents?

Used q-methodology to
Emergent factor structure revealed 3
explore the subjective
factors: 1. Higher-purpose homeschooler
opinions of homeschooling
2. Independent-humanist homeschooler 3.
parents.
Whole-child homeschooler
Tinto, V. (2007). Research and practice of student retention: What next? Journal of College Student Retention, 8(1), 1-19.
Conceptual

What is the state of student
retention research and practice?

Review of the research on
student retention past and
present.
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Three areas of research are found that
need further exploration. Shaping
institutional practice especially for lowincome students in the areas of
attendance, persistence, and
disproportionate number of these students
referred to developmental education.

Tong, J.A, Saxon, D.P., Boylan, H.R., Bonham, B.S., & Smith, M.C. (2012). A research overview and product list of mathematical
software for developmental education. Research in Developmental Education 24(2).
Empirical

Develop a comprehensive list of
mathematics instructional
technology software products and
provide general features and
product efficacy information.

Qualitative - Internet searches
and conversations with
practitioners, vendors, and
other stakeholders in the field
were used to develop a list of
mathematics software
products.

Twelve products are listed and described.
Research on each products effectiveness
is presented. Conclusions are that there
are a variety of products that can be used
as supplements to instruction that offer
immediate feedback
and accommodate a variety of student
learning preferences. Limitations to using
these products such as adequate training
for students and faculty, adequate access
to technology resources are discussed.
Twigg, C. (2003). Improving learning and reducing costs: New models for online learning. Educause Review.
Empirical

This report examines the impact of
course redesign techniques on the
success of adult students, students
of color, and low-income students.

Successful redesign
implementations and
components of course
redesign are presented and
discussed. 25 community
college and university
redesign implementations are
evaluated. To hone in on the
student population of interest
(adult, students of color, low
income) enrollment trends
were assessed and 10
institutions were removed.
The remaining 15 were
subject of in-depth follow-up
and focused interviews. Case
studies of each redesign
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There were 6 commonalities found
among the 25 redesign implementations:
1. Whole course redesign, 2. Active
learning, 3. Computer-based learning
resources, 4. Mastery learning, 5. Ondemand help, and 6. Alternative staffing.
14/15 institutions reported improved
learning outcomes as measured by pretest/post-test data. Each institution
reported the following pedagogical
techniques worked well with all groups of
students: online tutorials, continuous
assessment and feedback, increased
interaction among students,
individualized on-demand support,
undergraduate learning, structural support
that ensure student engagement and

project are presented in this
report.

progress. Assessing the achievement gap
it was found that it remained but that
there were student behaviors that
minimized the differences:
participation/attendance and engagement
are 2 examples. Cost reduction techniques
included: online tutorials, staffing
substitutions, automated assessment of
tests, shared resources, use of course
management systems, reduces space
requirements, and consolidation of
sections and courses. 3 conclusions: 1.
The weakness of introductory courses is
predominantly contributed to the didactic
lecture format. 2. For underserved
students information technology can be a
solution rather than a hindrance. 3. In
order for large scale implementations to
be doable they must be affordable.
Wambach, C., Brothen, T, Dikel, T.N. (2000). Toward a developmental theory for developmental educators. Journal of Developmental
Education, 24(1), p. 2-10.
Conceptual
What constitutes theory in
Qualitative
Unites three basic principles of
developmental education?
demandingness, responsiveness, and selfregulation to explain and predict useful
techniques for practitioners.
Waycaster, P. (2011). Tracking developmental students into their first college level mathematics course. Inquiry. 16(1). p. 53-66.
Empirical

Comparing success rates of
students in developmental math
courses students to success rates of
students in first college level math
courses.

Quantitative - The null is
that there is no difference in
success rates of
developmental vs nondevelopmental math students
(data for 2006-2008 at a VA
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Success rates of developmental math
students was 77% and success rates of
non-developmental math students was
75%. Researcher concludes that once
students with weak background in
mathematics complete their

community college was used
for the assessment). This
study was followed up with a
comparison of success rates
of online versus face-to-face
for both developmental and
non-developmental math
students

developmental coursework then they are
ready to enroll in college level math
courses. In the comparison of face-to-face
versus online success there was a
significant difference in success rates of
students in developmental math courses.
The students in face-to-face
developmental math courses outperformed those in online nondevelopmental math courses.
Weinstein, C.E., Acee, T.W., and Jung, J. (2011). Self-regulation and learning strategies. New Directions for Teaching and Learning, 126
45-53
Conceptual

The role learning strategies have in
academic readiness self-regulation.

Literature review

Components of strategic learning are
skill, will, and self-regulation. Types of
learning strategies identified are
rehearsal, elaboration learning, and
organization. Conclusion is that students
need to take responsibility for their
learning processes, meta-cognitive
control, and motivation.
Wigfield, A. (1994). Expectancy value theory of motivation achievement: A developmental perspective. Educational Psychology Review,
6(1), 49-78.
Conceptual

Examination of research on
development of children’s
competence beliefs, expectancies
for success, and subjective task
value.

Change in factor structure of
children’s competence beliefs
and values, change across age
in mean level of constructs,
change in ability beliefs and
subjective values
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Achievement goals are conceptualized.
Changes in relationship between
competence beliefs, subjective task
values, achievement goals, and
achievement behaviors are considered.

Wigfield, A.& Eccles, J.S. (2000). Expectancy-value theory of achievement motivation. Contemporary Educational Psychology 25, p.
68-81.
Conceptual
Expectancy-value theory of
Review of EVT-AM model
Self-efficacy, intrinsic and extrinsic
motivation is discussed.
motivation and interest are compared with
definitions of ability beliefs, expectancies
for success, and components of subjective
task values.
Zimmerman, B. (1989). A social cognitive view of self-regulated academic learning. Journal of Educational Psychology, 81(3), 329-333.
Conceptual

Seeking a model for selfregulation.

Analysis of component
processes of self-regulation
through social cognitive lens

The tri-fold self-regulation model
includes: Self-observation, self-judgment,
and self-reactions These components
impact on academic self-efficacy beliefs
is explored in the literature.
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.
Conceptual

Based on the 3-phase model of
self-regulation (forethought phase,
performance phase, self-reflection
phase), which of the selfregulatory processes have
computer-based learning
environments sought to support?

Analysis of computer-based
learning environments
through a social cognitive
lens
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The CBLEs made non-sequential use of
social cognitive instructional processes:
tutoring, modeling, providing feedback,
and self-research. 2 of the CBLEs used
sequential processes for the first 2 phases
(forethought and performance)

Appendix B: Theoretical Framework

Student’s
expectations
and values
for success

Expectations
of course

Selfexpectations

Figure 1.1.
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Expectations
of instructor

Appendix C: Questions for Concourse Clarification and Development by Colleagues
1. Are the statements worded clearly? If not, what changes would you suggest?
2. Are there any statements that are similar in nature and you feel could be combined?
3. Would you remove any of the statements from the list?
4. Would you add any statements that are not currently on the list?
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Appendix D: Card Sort Instructions
Card Sort Instructions
Thank you again for willingness to participate in this research study. In this process,
you will sort and rank statements on a continuum from the statements you most agree to
those you most disagree.
Instructions:
1. Lay out the column titles from -5 to +5 across the top of the table or desk.
2. Please read through all 40 statement cards to become familiar with the statements.
3. Please read through the statements for a second time. As you read the statements,
please organize them into three piles:


On the right, place the cards with the statements of which you believe most
describes activities/behaviors that will lead to your success in this course.



On the left, place the cards with the statements of which you believe least
describes activities/behaviors that will lead to your success in this course.



In the middle, place the cards that you feel more undecided about or you
neither agree nor disagree with the statement.

4. Beginning with the pile on the right (strongly agree), place the 2 cards that you most
strongly agree with in the far right column in any order.
5. Next, turning to your left side (strongly disagree), place the 2 cards that you most
strongly disagree with in the far left column in any order.
6. Returning to the pile on the right, choose 3 cards that represent the next statements
with which you agree and place these cards under marker +4, in any order.
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7. Do the same with the pile on the left, following this pattern as you work your way to
the center pile.
8. You are free to change your mind during the sorting process and switch items around
as long as you maintain the requested number of items under each marker


You should have 1 card under markers +5 and -5



You should have 2 cards under markers +4 and -4



You should have 3 cards under markers +3 and -3



You should have 3 cards under markers +2 and -2



You should have 4 cards under markers +1 and -1



You should have 6 cards under marker 0

9. Your sorted cards should match the diagram on the handout. After sorting the cards,
please record each card’s number onto the diagram in the same design as you sorted
the cards.
10. After sorting the cards, complete the post-sort survey.
11. If you are willing to be interviewed about your card sort, please provide your contact
information on the bottom of the page provided.
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Appendix E: Concourse of Statements
Participants should read each statement with the words “I believe” in front….

1
2
3
4
5
6

7
8
9
10
11
12
13
14
15
16
17
18

Q-Sample Statement Cards
No.
Statement
I expect that I will be successful in this course if I work problems that apply to my
everyday life.
I expect that I will be successful in this course if I am confident in my ability to be
successful.
I expect that I will be successful in this course if I am interested in the material
contained in the course.
I expect that I will be successful in this course if I work through the modules at my
own pace.
I expect that I will be successful in this course if my instructor is able to assist and
engage students with different abilities.
I expect that I will be successful in this course if I understand the assignments and
what is expected of me. (ex. Instructions for completing note shells, order for
completing modules, purpose of watching the videos, etc.)
I expect that I will be successful in this course if I seek assistance from the
instructor and/or tutor when I need help.
I expect that I will be successful in this course if I use the MML help buttons (ex.
“Help me solve this”, “Show me an example”) when I need help.
I expect that I will be successful in this course if I re-watch the video lecture when
I need help.
I expect that I will be successful in this course if I review the homework before I
take the post-test.
I expect that I will be successful in this course if I use the online e-text when I
need help.
I expect that I will be successful in this course if I seek assistance during class
from a classmate when I need help.
I expect that I will be successful in this course if I use the “ask my instructor
button” or e-mail my instructor when I need help.
I expect that I will be successful in this course if I review the video notes shells to
help me study for the post-test.
I expect that I will be successful in this course if I have the ability to read and
understand word problems.
I expect that I will be successful in this course if I am able to work independently.
I expect that I will be successful in this course if I share/communicate my concerns
about my performance with my instructor/tutor.
I expect that I will be successful in this course if I attend every class session and
do not miss class unless absolutely necessary.
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19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

I expect that I will be successful in this course if I master each concept before
moving on to the next concept.
I expect that I will be successful in this course if I complete each module in 4
weeks as suggested by the pacing guide.
I expect that I will be successful in this course if I am able to deal with personal
issues.
I expect that I will be successful in this course if I believe in my ability to be
successful in this course.
I expect that I will be successful in this course if I use learning strategies (ex. Flash
cards, maps, mnemonics, pictures, etc.).
I expect that I will be successful in this course if I repeat math skills/concepts over
again until I memorize them.
I expect that I will be successful in this course if I apply strategies to relieve math
anxiety.
I expect that I will be successful in this course if I am able to balance my other
courses and activities in order to set aside time to give attention to my math work.
I expect that I will be successful in this course if I use paraphrasing and
summarizing techniques.
I expect that I will be successful in this course if I work with another student or in
a study group outside of class.
I expect that I will be successful in this course if I know that I will be able to use
the skills/concepts learned in this course in my career.
I expect that I will be successful in this course if I use tutoring services outside of
class time.
I expect that I will be successful in this course if I am able to recall steps and
procedures for each problem.
I expect that I will be successful in this course if I listen to, understand, and apply
feedback from my instructor/tutor.
I expect that I will be successful in this course if I study math skills/concepts until
I fully understood them.
I expect that I will be successful in this course if I buckle down and commit to
doing the required work.
I expect that I will be successful in this course if I am able to be a math whiz.
I expect that I will be successful in this course if feel comfortable about my ability
to work with computers.
I expect that I will be successful in this course if I take tests in a quiet nvironment.
I expect that I will be successful in this course if I have access to a computer at
home.
I expect that I will be successful in this course if I have a quiet, roomy workspace
in the computer lab.
I expect that I will be successful in this course if I create a study schedule to
complete assignments outside of class.
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Appendix F: Post Card Sort Survey
Student ID number: _____________________________________________
1. Why do you say that the statements you placed in +4 and +5 columns best describe
what you believe will lead to your success in the computer-based developmental math
course? State your reasons for placing them.
2. Why do you say that the statements you placed in -4 and -5 columns lease describe
what you believe will lead to your success in the computer-based developmental math
course? State your reasons for placing them.
3. Were there specific statements that you had difficulty placing? What were they and
why were they difficult to place?
4. What had the greatest impact on how you sorted your cards the way you did? Please
explain your answer.
5. ___________ would have helped me work better at my own pace in this model. (fill
in the blank)
6. Are there any other actions or motivations that were not mentioned in the q-sort that
you intend use to be successful in this course? Yes or No. If Yes, write about them
here.
Student ID number: _____________________________________________
Demographics and Open-ended questions
1. What developmental math course are you enrolled in? (circle one) MAT 060, MAT
070, MAT 080
2. Did you know this was a computer-based course when you registered? Yes or No.
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3. If you answered No, once you found out it was computer-based did you choose to
remain or were you given an opportunity to withdraw if you wanted?
___________________________
4. What do you believe your grade will be in this course? (circle one)
A (90-100)
B (89-80)
C (79-77 for MAT 070 or MAT 080 ONLY)
IP (in progress)
F (below 80 for MAT 060, below 77 for MAT 070 and MAT 080)
WP (withdraw passing, Only applies if you plan to retake the placement
test)
W (withdraw from the course)
5. How many times have you taken this course in any format (traditional or computerbased)? __________________
6. How many times have you taken this course in the computer-based, self-regulated
format? _________________
7. What is your degree/certificate program goal? _________________________
8. Will you enroll in another self-regulated, mastery computer-based math course if
given the choice? _________________________________________________
Please provide your contact information IF you would be willing to be
interviewed:
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Name: _____________________________________________________
Phone: _____________________________________________________
e-mail: _____________________________________________________
The information below will be obtained from the college’s research department using
the student ID number:
Gender
Ethnicity
Age range 18-25 26-35 36-45 46-55 56 or above
Degree/certificate program goal
Are you taking a reading course this semester? Yes or No. If Yes which one?
Have you taken a college success (ACA) course? Yes or No.
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Appendix G: Post-Sort Clarification Interview Questions
1) Tell me more about why you wrote (fill in the blank with the statement that needs
clarification from the participant’s q-sort or post card sort survey).
2) Is there any statement regarding your beliefs and expectations that motivated you to
be successful in this course that you would like to add or further discuss?
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Appendix H: Card Sort Consent Form for Participants
North Carolina State University
INFORMED CONSENT FORM for RESEARCH
Title of Study: Connecting Expectations and Values: Students Perceptions of Developmental Math in a
Computer-based Learning Environment
Researcher: Karen L.T. Jackson, under the guidance of Dr. Matthew Militello

You are being asked to take part in a research study. Your participation in this study is voluntary. You
have the right to be a part of this study, to choose not to participate or to stop participating at any time without
penalty. The purpose of this research studies is to gain a better understanding of students’ perceptions of a
developmental mathematics course taught in a computer based learning environment. You are not guaranteed
any personal benefits from being in this study. Research studies also may pose risks to those who participate. In
this consent form you will find specific details about the research in which you are being asked to participate. If
you do not understand something in this form it is your right to ask the researcher for clarification or more
information. If you wish, a copy of this consent form will be provided to you. If at any time you have questions
about your participation, do not hesitate to contact the researcher named above.
Purpose of the Study: The purpose of this study is to find out what are student’s perceptions of a
computer-based developmental math course. More specifically student’s course expectations and values that
motivate them to achieve will be the focus.
What will happen if you take part in the study?
If you agree to participate in this stage of the study, you will be asked to sort 32 cards. These cards
have statements printed on them and your task will be to sort them according to your own beliefs. This process
should take no more than 20-45 minutes. During the process, I will ask you questions about why you placed
certain statements in certain areas on the continuum. After sorting the cards, you will be asked to complete a
brief questionnaire about the statements and some general demographic data. Your card sort and your responses
to the questionnaire will remain confidential.
Risks
There are no known risks to sorting the cards.
Benefits
Aside from adding to the body of knowledge about students perceptions regarding their own
expectations and values regarding developmental math in a computer-based learning environment, participants
may enjoy thinking about and expressing their own opinions.
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Confidentiality
The information in the study will be kept confidential to the full extent allowed by law. Data will be
stored securely on a computer and in a file cabinet of which only the researcher has access. No reference will be
made in oral or written reports which could link you to the study.
Compensation
You will not receive anything for participating.
What if you have questions about this study?
If you have questions at any time about the study or the procedures, you may contact the researcher,
Karen Jackson, 500 Wildwood Dr, Durham, North Carolina 27712; 601-347-6093; kljacks2@ncsu.edu.
What if you have questions about your rights as a research participant?
If you feel you have not been treated according to the descriptions in this form, or your rights as a
participant in research have been violated during the course of this project, you may contact Deb Paxton,
Regulatory Compliance Administrator, Box 7514, NCSU Campus (919/515-4514).Consent To Participate
“I have read and understand the above information. I have received a copy of this form. I agree to
participate in this study with the understanding that I may choose not to participate or to stop participating at
any time without penalty or loss of benefits to which I am otherwise entitled.”
Subject's signature_______________________________________
Investigator's signature__________________________________
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Date _________________

Date _________________

Appendix I: Consent Form for Participants with Post -Sort Interviews
North Carolina State University
INFORMED CONSENT FORM for RESEARCH
Title of Study: Connecting Expectations and Values: Students Perceptions of Developmental Math in a
Computer-based Learning Environment
Researcher: Karen L.T. Jackson, under the guidance of Dr. Matthew Militello
You are being asked to take part in a research study. Your participation in this study is voluntary. You
have the right to be a part of this study, to choose not to participate or to stop participating at any time without
penalty. The purpose of research studies is to gain a better understanding of students’ perceptions of a
developmental mathematics course taught in a computer based learning environment. You are not guaranteed
any personal benefits from being in this study. Research studies also may pose risks to those who participate. In
this consent form you will find specific details about the research in which you are being asked to participate. If
you do not understand something in this form it is your right to ask the researcher for clarification or more
information. If you wish, a copy of this consent form will be provided to you. If at any time you have questions
about your participation, do not hesitate to contact the researcher named above.
Purpose of the Study: The purpose of this study is to find out what are student’s perceptions of a
computer-based developmental math course. More specifically student’s course expectations and values that
motivate them to achieve will be the focus.
What will happen if you take part in the study?
If you agree to participate in this stage of the study, you will be asked to participate in an interview to
explain your rationale for placing the cards in the order you chose. This process should take no more than 30-45
minutes. After sorting the cards, you will be interviewed briefly to discuss in more depth your opinions about
the statements and some general demographic data. The interviews will be recorded with a digital hand-held
recording device. Your card sort and your responses during the interview will remain confidential.
Risks
There are no known risks to participating in the interview.
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Benefits
Aside from adding to the body of knowledge about students perceptions regarding their own
expectations and values regarding developmental math in a computer-based learning environment, participants
may enjoy thinking about and expressing their own opinions.
Confidentiality
The information in the study will be kept confidential to the full extent allowed by law. Data will be
stored securely on a computer and in a file cabinet of which only the researcher has access. No reference will be
made in oral or written reports which could link you to the study.
Compensation
You will not receive anything for participating.
What if you have questions about this study?
If you have questions at any time about the study or the procedures, you may contact the researcher,
Karen Jackson, 500 Wildwood Dr, Durham, North Carolina 27712; 601-347-6093; kljacks2@ncsu.edu.
What if you have questions about your rights as a research participant?
If you feel you have not been treated according to the descriptions in this form, or your rights as a
participant in research have been violated during the course of this project, you may contact Deb Paxton,
Regulatory Compliance Administrator, Box 7514, NCSU Campus (919/515-4514)
Consent To Participate
“I have read and understand the above information. I have received a copy of this form. I agree to
participate in this study with the understanding that I may choose not to participate or to stop participating at
any time without penalty or loss of benefits to which I am otherwise entitled.”

Subject's signature_______________________________________

Date _________________

Investigator's signature__________________________________

Date ________________
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Appendix J: IRB Application
North Carolina State University
Institutional Review Board for the Use of Human Subjects in Research
SUBMISSION FOR NEW STUDIES
GENERAL INFORMATION
1.

Date Submitted: 1/16/2013
1a. Revised Date:

2.

Title of Project: Connecting Expectations and Values: Student Perceptions of a
Developmental Mathematics Course in a Computer-based Learning Environment

3.

Principal Investigator: Karen Terrell Jackson

4.

Department: College of Education:

Leadership, Policy, Adult, and Higher

Education
5.

Campus Box Number: 7801

6.

Email: kljacks2@ncsu.edu

7.

Phone Number: 601-347-6093

8.

Fax Number:

9.

Faculty Sponsor Name and Email Address if Student Submission: Dr. Matthew Militello,
matt_militello@ncsu.edu

10. Source of Funding? (required information): no funding
11. Is this research receiving federal funding?: no
12. If Externally funded, include sponsor name and university account number:
13. RANK:
Faculty
Student:

Undergraduate;

Masters; or XPhD

Other (specify):
As the principal investigator, my signature testifies that I have read and understood the University
Policy and Procedures for the Use of Human Subjects in Research. I assure the Committee that all procedures
performed under this project will be conducted exactly as outlined in the Proposal Narrative and that any
modification to this protocol will be submitted to the Committee in the form of an amendment for its approval
prior to implementation.
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Principal Investigator:

Karen Jackson
(typed/printed name)

(signature)

As the faculty sponsor, my signature testifies that I have reviewed this application thoroughly and
will oversee the research in its entirety. I hereby acknowledge my role as the principal investigator of
record.
Faculty Sponsor:
Matthew Militello

__________

(typed/printed name)

(signature)

*Electronic submissions to the IRB are considered signed via an electronic signature. For
student submissions this means that the faculty sponsor has reviewed the proposal prior to it being
submitted and is copied on the submission.

Please complete this application and email as an attachment to:
debra_paxton@ncsu.edu or send by mail to: Institutional Review Board, Box 7514,
NCSU Campus (Administrative Services III). Please include consent forms and other
study documents with your application and submit as one document.
**************************************************************************************
For SPARCS office use only

Reviewer Decision (Expedited or Exempt Review)
Exempt

Approved

Expedited Review Category:
8a

8b

8c

1

Approved pending modifications

2

3

4

5

6

Table

7

9

______________________________________________________________________________________
Reviewer Name

Signature

Date
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North Carolina State University
Institutional Review Board for the Use of Human Subjects in Research
GUIDELINES FOR A PROPOSAL NARRATIVE
In your narrative, address each of the topics outlined below. Every application for IRB review
must contain a proposal narrative, and failure to follow these directions will result in delays in
reviewing/processing the protocol.
A.

INTRODUCTION
1.

Briefly describe in lay language the purpose of the proposed research and why it is important.

2.

If student research, indicate whether for a course, thesis, dissertation, or independent research.

This research is being conducted to complete the requirements for a dissertation

B.

SUBJECT POPULATION
1.

How many subjects will be involved in the research?
Estimates or ranges are acceptable. Please be aware that if you recruit over 10% more
participants than originally requested, you will need to submit a request to modify your
recruitment numbers.

100-150 college level students

2.

Describe how subjects will be recruited. Please provide the IRB with any recruitment materials
that will be used.

Subjects at a community college taking a developmental math course in a computer based learning
environment will be recruited by the researcher. The researcher will request time to collect this data
while students are in attendance in the developmental math computer lab from the developmental math
department chairperson and relevant developmental math faculty.

3. List specific eligibility requirements for subjects (or describe screening procedures), including
those criteria that would exclude otherwise acceptable subjects.
All students taking developmental math in the computer based learning environment are eligible to
participate in this study.
4.

Explain any sampling procedure that might exclude specific populations.

n/a
The relationship between the researcher and the students is that the researcher is the director of tutorial
services on the community college campus where the data is collected.
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5.

Disclose any relationship between researcher and subjects - such as, teacher/student;
employer/employee.

6.

Check any vulnerable populations included in study:
minors (under age 18) - if so, have you included a line on the consent form for the
parent/guardian signature
fetuses
pregnant women
persons with mental, psychiatric or emotional disabilities
persons with physical disabilities
X economically or educationally disadvantaged
prisoners
elderly
students from a class taught by principal investigator
other vulnerable population.

7.

If any of the above are used, state the necessity for doing so. Please indicate the approximate age range of
the minors to be involved.

The students in this study have taken a placement test that indicated that they need to take a
developmental math course. Students in these classes may or may not be economically or educationally
disadvantaged. Research indicates that some characteristics of students that place into developmental
courses are older students, part-time students, and students in vocational programs (Bailey, et al., 2010).
Another study indicates that some characteristics of underprepared community college students are firstgeneration college students, non-native English speakers, and marginalized minority populations (Barbatis,
2010)
C.

PROCEDURES TO BE FOLLOWED
1.

In lay language, describe completely all procedures to be followed during the course of the
experimentation. Provide sufficient detail so that the Committee is able to assess potential risks to
human subjects. In order for the IRB to completely understand the experience of the subjects in
your project, please provide a detailed outline of everything subjects will experience as a result of
participating in your project. Please be specific and include information on all aspects of the
research, through subject recruitment and ending when the subject's role in the project is complete.
All descriptions should include the informed consent process, interactions between the subjects
and the researcher, and any tasks, tests, etc. that involve subjects. If the project involves more
than one group of subjects (e.g. teachers and students, employees and supervisors), please make
sure to provide descriptions for each subject group.

Subject recruitment: Subjects will be recruited through the computer-based developmental
math course they have enrolled in. Students and relevant faculty will be given a date that the researcher
will visit their class to conduct the data collection by the developmental math department chairperson.
Subject information about the study: Subjects will be told by the researcher that a study of
students’ perceptions of developmental math in a computer-based learning environment is being
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conducted. The study results will be used to meet the requirements for the researchers’ dissertation.
Their participation is voluntary and any information they share will be kept confidential. The researcher
will then read the informed consent form to the students and ask the students who agree to participate in
the study to complete the consent form. Students who choose not to participate in the study will be given
an alternative location to attend class during the data collection.
Explanation of data collection procedures:

2.

How much time will be required of each subject?
20 – 45 minutes

D.

POTENTIAL RISKS
1. State the potential risks (psychological, social, physical, financial, legal or other) connected with
the proposed procedures and explain the steps taken to minimize these risks.
There are no known risks for sorting the cards or participating in an interview.
2.

Will there be a request for information that subjects might consider to be personal or sensitive (e.g.
private behavior, economic status, sexual issues, religious beliefs, or other matters that if made
public might impair their self-esteem or reputation or could reasonably place the subjects at risk of
criminal or civil liability)?

No.

a. If yes, please describe and explain the steps taken to minimize these risks.
3. Could any of the study procedures produce stress or anxiety, or be considered offensive,
threatening, or degrading? If yes, please describe why they are important and what arrangements
have been made for handling an emotional reaction from the subject.
No.
4. How will data be recorded and stored?
The information in the study will be kept confidential to the full extent allowed by law. Data will be
stored securely on a computer and in a file cabinet of which only the researcher has access. No reference
will be made in oral or written reports which could link you to the study.

a. How will identifiers be used in study notes and other materials?
Student identifying information will be transposed by the researcher to codes that are only recognizable to
the researcher.
b. How will reports will be written, in aggregate terms, or will individual responses be
described?
Relevant findings and discussions about findings will be in terms of factors and not students as
individuals. Any quotes that may be used from the post sort questions or subsequent interviews will
utilize codes created and recognizable to the researcher only.
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5. If audio or video recordings are collected, will you retain or destroy the recordings? How will
recordings be stored during the project and after, as per your destruction/retention plans?
Audio recordings of interviews will be stored on the researcher’s computer. The researcher will retain
the recordings for 1 year after the dissertation study is complete and will then delete the audio files
from the computer.

6. Is there any deception of the human subjects involved in this study? If yes, please describe why it
is necessary and describe the debriefing procedures that have been arranged.
No.
E.

F.

POTENTIAL BENEFITS
This does not include any form of compensation for participation.
1. What, if any, direct benefit is to be gained by the subject? If no direct benefit is expected, but
indirect benefit may be expected (knowledge may be gained that could help others), please
explain.
Aside from adding to the body of knowledge about students perceptions regarding their own
expectations and values regarding developmental math in a computer-based learning environment,
participants may enjoy thinking about and expressing their own opinions.
COMPENSATION
Please keep in mind that the logistics of providing compensation to your subjects (e.g., if your business
office requires names of subjects who received compensation) may compromise anonymity or
complicate confidentiality protections. If, while arranging for subject compensation, you must make
changes to the anonymity or confidentiality provisions for your research, you must contact the IRB
office prior to implementing those changes.
1.

Describe compensation

No compensation will be provided.
2.

Explain compensation provisions if the subject withdraws prior to completion of the study.

3.

If class credit will be given, list the amount and alternative ways to earn the same amount of
credit.

n/a

n/a

G

COLLABORATORS
1. If you anticipate that additional investigators (other than those named on Cover Page) may be
involved in this research, list them here indicating their institution, department and phone number.

2. Will anyone besides the PI or the research team have access to the data (including completed
surveys) from the moment they are collected until they are destroyed.
No.
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H.

CONFLICT OF INTEREST
1. Do you have a significant financial interest or other conflict of interest in the sponsor of
this project? No.
2. Does your current conflicts of interest management plan include this relationship and is it
being properly followed? n/a

I.

J.

ADDITIONAL INFORMATION
1. If a questionnaire, survey or interview instrument is to be used, attach a copy to this proposal.
2.

Attach a copy of the informed consent form to this proposal.

3.

Please provide any additional materials that may aid the IRB in making its decision.

HUMAN SUBJECT ETHICS TRAINING
*Please consider taking the Collaborative Institutional Training Initiative (CITI), a free,
comprehensive ethics training program for researchers conducting research with human subjects. Just
click on the underlined link.

Training completed on 11/14/2012.
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Appendix K: Supporting Evidence – Literature including EVT-AM
COMPONENTS OF
STUDENT’S PERCEPTION OF
ACTIVITIES AND
BEHAVIORS THAT LEAD TO
SUCCESS IN COMPUTERBASED DEVELOPMENTAL
MATHEMATICS

SUPPORTING EVIDENCE WITHIN FACTORS

Statement 2, “I expect that I will be successful in this course if I
am confident in my ability to be successful.”, ranked high with
students loading on Factors One and Four. They ranked this
statement at +3 and +5 respectively. Students loading on Factors
Two and Three moderately agreed with this statement by
ranking it at +2 and +1 respectively.

SELF-AWARENESS, SELFEFFICACY AND THE
DEVELOPMENTAL
MATHEMATICS STUDENT

Statement 3, “I expect that I will be successful in this course if I
am interested in the material contained in the course.”, ranked
high with students loading on Factor Four. They ranked this
statement at +4. Students loading on Factors One, Two, and
Three disagreed with this statement by placing it at -1, -2, and -3
respectively.
Statement 21, “I expect that I will be successful in this course if
I am able to deal with personal issues.”, ranked low for students
loading on Factors One, Two, Three, and Four who placed it
under -1, -3, 0, and -2 respectively.
Statement 22, “I expect that I will be successful in this course if
I believe in my ability to be successful in this course.”, ranked
on the positive end of the continuum for students loading on
Factors One, Two, Three, and Four who placed it at +4, +1, +3,
and +3 respectively.
Statement 26, “I expect that I will be successful in this course if
I am able to balance my other courses and activities in order to
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SUPPORTING EVIDENCE VOICES
OF INDIVIDUAL STUDENTS

DMS 010, a forty-two year old, female,
Essential Mathematics (MAT 060) student
said with respect to commitment
confidence, and resources,
I placed card 34 (buckle down and commit
to doing the required work) in +5 because
once you commit to anything you more
than likely will achieve success. It seems as
if everything else will fall into place. I
placed cards 16 (working independently),
10 (reviewing online skills homework), and
14 (reviewing video note shells) into +4
because when you have the ability to work
independently you are taking control of
your own thought process and are
knowledgeable about tools to help you gain
a conception of math. So when you review
all that you have learned it prepares you for
a more successful outcome.
DMS 082, a forty-two year old, female,
Introductory Algebra (MAT 070) student,
said the following with respect to access
and environment, “I feel that I am not able
to recall information unless I am able to be
in quiet setting. I have trouble recalling the

set aside time to give attention to my math work.”, ranked on
the positive end of the continuum for students loading on
Factors One, Two, Three, and Four who placed it under +2, +1,
+1, and +3 respectively.

steps if it's not quiet.”

Statement 34, “I expect that I will be successful in this course if
I buckle down and commit to doing the required work.”, ranked
on the positive end of the continuum for students loading on
Factors One, Three, and Four who placed it under +2, +1, and
+1 respectively. Students loading on Factor Two placed this
statement under 0.

I need a teacher. That would be great! It's
frustrating thinking I understand something
and realizing I don't after taking the test.
So, I'm learning through trial and error and
tutoring mainly. I feel lost much of the
time. It's very hard for someone who has
been out of school for many years to learn
in a self-paced class. Truly, I may be in one
class forever! P.S. When you don't have a
teacher, you don't always understand why
you are doing what you're doing and you
don't get shortcuts and basic concepts.

Statement 35, “I expect that I will be successful in this course if
I am able to be a math whiz.”, ranked under -5 for students
loading on Factors One and Two. Students loading on Factors
Three and Four placed this statement under +2 and +1.
Statement 36, “I expect that I will be successful in this course if
feel comfortable about my ability to work with computers.”,
ranked on the negative end of the continuum for students
loading on Factors Two, Three, and Four who placed the
statement under -4, -1, and -3 respectively. Students loading on
Factor One placed this statement under 0.
Statement 37, “I expect that I will be successful in this course if
I take tests in a quiet environment.”, ranked on the positive end
of the continuum for students loading on Factors One, Three,
and Four who placed it under +1, +4, and +1 respectively.
Students loading on Factor Two placed this statement under -2.
Statement 38, “ I expect that I will be successful in this course if
I have access to a computer at home.”, ranked on the positive
end of the continuum for students loading on Factors One and
Three who placed it under +2 and +4 respectively. Students
loading on Factors Two and Four placed this statement under -1
and -2.

228

DMS 094, a fifty-six year old, female,
Intermediate Algebra student said,

DMS 029, twenty-four years old, female,
also an Intermediate Algebra MAT 080
student said,
[I need] The teacher showing the class
examples on the board. For me, I need to be
shown how to do problems one type at a
time before moving to harder ones (ex. 1.
2+2, 2. 23+2, 3. 232+2) It's nice to be able
to communicate with your instructor to get
help when you're stuck. It is a must to fully
understand the material before moving on
because it just gets harder.
Student participants DMS091 and
Introductory Algebra student and DMS 093
and Intermediate Algebra student, who

Statement 39, “I expect that I will be successful in this course if
I have a quiet, roomy workspace in the computer lab.”, ranked
under +3 for students loading on Factor 3. Students loading on
Factors One, Two, and Four placed this statement under 0, -4,
and -2 respectively.

Statement 8, “I expect that I will be successful in this course if I
use the MML help buttons (ex. “Help me solve this”, “Show me
an example”) when I need help.”, ranked at +5 for students
loading on Factor One. Students loading on Factors Two, Three,
and Four placed this statement at -1, -4, and -4 respectively.
STUDENT USE OF
COMPUTER-BASED
RESOURCES

Statement 9, “I expect that I will be successful in this course if I
re-watch the video lecture when I need help.”, ranked low with
students loading on Factors One, Two, Three, and Four. They
placed this statement at 0, +1, 0, -3 respectively.
Statement 11, “I expect that I will be successful in this course if
I use the online e-text when I need help.”, ranked low for
students loading on Factors One, Two, Three, and Four who
placed it at -3, -2, -4, and 0 respectively.
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placed card statement 26 in +4 and +5
levels of the factor array respectively used
words like “procrastinate” and “wrestle” to
describe their challenges with balancing life
activities and setting aside the time
necessary to prepare for this course.
DMS 043 a twenty-three year old, female,
Introductory Algebra student (MAT 070)
said, “I know more of the material and
understand it better if I apply the
[statements in] number 10, 6, and 8 in order
to do well on the test and for my own
benefits.”
DMS 022, a thirty-nine year old, male,
Intermediate Algebra student said,
When you ask an instructor the email is
returned days later and I'm stuck waiting for
a response which puts me behind in my
schedule. P.S. A lot of the videos and ebook, test, homework all show you
different ways to do the work which causes
you to get a lot of the questions wrong. A
lot of the material is not covered in the
videos that are on the quizzes!! This is very
very upsetting and caused me to have to
retake quizzes etc. I came into this thinking
this will be perfect for me because in the
classroom setting I'm usually wanting to
work at a faster pace but the design of this
class has caused me to be behind because
I'm working on all the issues that the course
has.

Statement 5, “I expect that I will be successful in this course if
my instructor is able to assist and engage students with different
abilities.”, ranked high with students loading on Factor Four
who placed it under +4. Students loading on Factor One, Two,
and Three placed this statement at -1, 1, and -2 respectively.
Statement 6, “I expect that I will be successful in this course if I
understand the assignments and what is expected of me. (ex.
Instructions for completing note shells, order for completing
modules, purpose of watching the videos, etc.)”, ranked high
with students loading on Factors One, Two, and Four who
placed it at 2, 3, and 3 respectively. Students loading on Factor
Three placed this statement at 0.

STUDENT TO TEACHER
INTERACTION

Statement 7, “I expect that I will be successful in this course if I
seek assistance from the instructor and/or tutor when I need
help.”, ranked high with students loading on Factors Two and
Three who place it at +5 and +3 respectively. Students loading
on Factors One and Four both placed this statement under 0.
Statement 10, “I expect that I will be successful in this course if
I review the homework before I take the post-test.”, ranked high
for students loading on Factors One and Two who both placed it
at +4. Students loading on Factors Three and Four placed this
statement at -1 and -3 respectively.

DMS 043 a twenty-three year old, female,
Introductory Algebra student (MAT 070)
said, “I know more of the material and
understand it better if I apply the
[statements in] number 10, 6, and 8 in order
to do well on the test and for my own
benefits.”
DMS 037, a twenty-five year old, female,
Essential Mathematics student (MAT 060)
simply stated,” I have strong expectations
from myself and my instructor in this
course.”
DMS 060, a 36 year old, female,
Intermediate Algebra student (MAT 080),
echoes findings from Howard & Whitaker
and Ignash & Zavarella by making the
following statement that succinctly
summarizes the characteristics of the
Communication and Understanding factor
array, “I believe a firm grasp of each
concept learned coupled with instructor
feedback is crucial to a self-guided course.”

Statement 13, “I expect that I will be successful in this course if
I use the “ask my instructor button” or e-mail my instructor
when I need help.”, ranked low for students loading on Factors
One, Two, Three, and Four who placed it under -2, 0, -4, and -1
respectively.

DMS 020 an eighteen year-old Intermediate
Algebra (MAT080) student said the
following with respect to communication,
“I don’t really need the teacher’s help with
homework and classwork.”

Statement 17, “I expect that I will be successful in this course if
I share/communicate my concerns about my performance with
my instructor/tutor.”, ranked on the positive end of the

DMS 094, a fifty-six year old, female,
Intermediate Algebra student said,
I need a teacher. That would be great! It's
frustrating thinking I understand something
and realizing I don't after taking the test.
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continuum for students loading on Factors One, Two, and Three
who placed it under +1, +3, and +2 respectively. Students
loading on Factor Four placed this statement under -1.
Statement 32, “I expect that I will be successful in this course if
I listen to, understand, and apply feedback from my
instructor/tutor.”, ranked on the positive end of the continuum
for students loading on Factor One and Two who placed it under
+1 and +3 respectively. Students loading on Factor Three and
Four placed this statement under -3 and -4 respectively.

So, I'm learning through trial and error and
tutoring mainly. I feel lost much of the
time. It's very hard for someone who has
been out of school for many years to learn
in a self-paced class. Truly, I may be in one
class forever! P.S. When you don't have a
teacher, you don't always understand why
you are doing what you're doing and you
don't get shortcuts and basic concepts.
DMS 029, twenty-four years old, female,
also an Intermediate Algebra MAT 080
student said,

STUDENT AND INSTRUCTOR
EXPECTATIONS IN THE
MASTERY LEARNING
COMPUTER-BASED
ENVIRONMENT

Statement 16, “I expect that I will be successful in this course if
I am able to work independently.”, ranked low for students
loading on Factors One, Two, and Three who placed it at +1, -3,
and -1 respectively. Students loading on Factor Four placed this
statement at +3.
Statement 19, “I expect that I will be successful in this course if
I master each concept before moving on to the next concept.”,
ranked high for students loading on Factors Two and Three who
placed it at +4 and +5 respectively. Students loading on Factors
One and Four both placed this statement under 0.
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[I need] The teacher showing the class
examples on the board. For me, I need to be
shown how to do problems one type at a
time before moving to harder ones (ex. 1.
2+2, 2. 23+2, 3. 232+2) It's nice to be able
to communicate with your instructor to get
help when you're stuck. It is a must to fully
understand the material before moving on
because it just gets harder.
DMS 083, a twenty-seven year old,
Introductory Algebra (MAT 070) student,
provides some insight into student thoughts
about mastery, “I feel like that if I am here
in class all the time I will be able to get the
help I need. I like that I get a chance to
master a concept in [each] step to make sure
I understand. Being able to recall step[s]
mean to me that I have mastered a topic.”
DMS 048, a twenty-three year old, female,
Intermediate Algebra (MAT 080) student,
also elaborated about the placement of card
19 under +5 on the factor array by saying,

Statement 20, “I expect that I will be successful in this course if
I complete each module in 4 weeks as suggested by the pacing
guide.”, ranked low for students loading on Factors One, Two,
Three, and Four who placed it under 0, -2, +1, and -1
respectively.

“Math is like building. You have to have a
stable lower level to build a higher level
because a higher level depends on what
comes before. So I have to master concepts
before I can move on.”

Statement 31, “I expect that I will be successful in this course if
I am able to recall steps and procedures for each problem.”,
ranked on the positive end of the continuum for students loading
on Factors One, Two, and Four who placed it under +3, +4, and
+1. Students loading on Factor Three placed it under -2.

Another Intermediate Algebra student,
twenty year old, female, DMS 028 said, “[I
placed statement 19 under the +5] because I
feel it is important to master a concept
before moving on to the next, that way you
can do your best on the following skills.”

Statement 33, “I expect that I will be successful in this course if
I study math skills/concepts until I fully understood them.”,
ranked on the positive end of the continuum for students loading
on Factors One, Two, Three, and Four who placed it under +1,
+3, +4, and +2 respectively.
Statement 1, “I expect that I will be successful in this course if I
work problems that apply to my everyday life.” ranked low with
students loading on Factors One, Two, and Three. They ranked
this statement at -3,-4,-2 respectively. Students loading on
Factor Four placed this statement in the 0 neutral category.
STUDENT UNDERSTANDING
OF MATHEMATICAL
APPLICATIONS AND
CONNECTIONS TO OTHER
DISCIPLINES

Statement 15, “I expect that I will be successful in this course if
I have the ability to read and understand word problems.”,
ranked at +2 for students loading on Factors One, Two, Three,
and Four.
Statement 29,“I expect that I will be successful in this course if I
know that I will be able to use the skills/concepts learned in this
course in my career”, ranked low on the continuum for students
loading on Factors One, Two, and Three who placed it under -2,
-3, and -2 respectively. Students loading on Factor Four placed
it under +2.
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DMS 029, a female Intermediate Algebra
(MAT080) student, “It is a must to fully
understand the material before moving on
because it just gets harder. Make sure you
spend more time than usual for this course.”

Statement 4, “I expect that I will be successful in this course if I
work through the modules at my own pace.”, ranked high with
students loading on Factor One who placed it at +3. Students
loading on Factors Two, Three, and Four did not consider this
statement to describe them and placed this statement at -1, 0, 0
respectively.
Statement 12, “I expect that I will be successful in this course if
I seek assistance during class from a classmate when I need
help.”, ranked high for students loading on Factor Four who
placed it under +4. Students loading on Factors One, Two, and
Three placed this statement lower at -4, 0, and -3 respectively.

STUDENT UNDERSTANDING
OF LEARNING STRATEGIES
(NOTE: THIS MAY CONNECT
DIRECTLY WITH STUDENT
AND TEACHER
INTERACTION)

Statement 14, “I expect that I will be successful in this course if
I review the video notes shells to help me study for the posttest.”, ranked high for students loading on Factor One who
placed it at +4. Students loading on Factor Four placed this
statement at -5. Students loading on Factors Two and Three
ranked this statement low at +2 and 0 respectively.
Statement 18, “I expect that I will be successful in this course if
I attend every class session and do not miss class unless
absolutely necessary.”, ranked low with students loading on
Factors One, Two, Three, and Four. They placed this statement
under -2, 0, 0, and -2 respectively.
Statement 23, “I expect that I will be successful in this course if
I use learning strategies (ex. Flash cards, maps, mnemonics,
pictures, etc.).”, ranked low for students loading on Factors One,
Two, Three, and Four who placed it at -1, 0, -5, and -1
respectively.
Statement 24, “I expect that I will be successful in this course if
I repeat math skills/concepts over again until I memorize
them.”, ranked on the positive end of the continuum for students
loading on Factors Two and Three who both placed it under +2.
Students loading on Factors One and Four placed it under -3 and
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-4 respectively.
Statement 25, “I expect that I will be successful in this course if
I apply strategies to relieve math anxiety.”, ranked low on the
continuum for students loading on Factors One, Two, Three,
and Four who placed it under -2, -1, +1, and -3 respectively.
Statement 27, “I expect that I will be successful in this course if
I use paraphrasing and summarizing techniques.”, ranked low
on the continuum for students loading on Factors One, Two,
Three, and Four who placed it under -3, -3, -1, and -1
respectively.
Statement 28, “I expect that I will be successful in this course if
I work with another student or in a study group outside of
class.”, ranked low on the continuum for students loading on
Factors One, Two, and Three who placed it under -4, -1, and -3
respectively. Students loading on Factor Four placed it under
+2.
Statement 30, “I expect that I will be successful in this course if
I use tutoring services outside of class time.”, ranked on the
positive end of continuum for students loading on Factors Two,
Three, and Four who placed it under +1, +3, and +1. Students
loading on Factor One placed it under -4. (side note does this
say something about the “confidence” of students and thinking
they don’t need tutoring???)
Statement 40, “I expect that I will be successful in this course if
I create a study schedule to complete assignments outside of
class.”, ranked under -1 for students loading on Factors One and
Three. Students loading on Factors Two and Four placed this
statement under 0.
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