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Abstract

THE RELATIONSHIP BETWEEN FAST-TRACKING STUDENTS
INTO CURRICULUM MATH USING MULTIPLE MEASURES
AND THEIR SUBSEQUENT SUCCESS RATES:

A QUANTITATIVE STUDY OF SELF-DIRECTED LEARNING
IN DEVELOPMENTAL MATHEMATICS
CHANDRA NOEL LEHNER
B.A., Florida Gulf Coast University

M.A.T., Florida Gulf Coast University
Ed.D., Appalachian State University

Dissertation Committee Chairperson: Dr. Lisa Poling

Why do people do what they do? Motivation is essential when it comes to self-directed learning.
This study examined the relationship between fast-tracking students into college-level math
using multiple measures and their subsequent success rates, while simultaneously looking at the
success rates of students (with a comparable high school GPA) who were required to progress
through a self-directed developmental math course sequence initially before taking the same
college-level math class. The ability to set goals has a major impact on how much learning can
be achieved in a self-directed environment. The theory of self-directed learning will be critically
analyzed, along with its goals and effectiveness in a computer lab setting.

Developmental math — It is the same concept educators have been debating for decades now, just
different rhetoric. The fundamental issue behind this concept comes down to cost savings
(Epper & Baker, 2009; Humphreys, 2012; Pretlow 111 & Wathington, 2011; Walters, 2012).
Multiple Measures for Placement is the latest North Carolina state policy that should help

increase college graduation rates as well as reduce the cost for instruction by eliminating the

iv



need for so many developmental math courses. The history of developmental math was explored
in this study, along with the responsibility of high schools as well as educators and
administrators in their roles of increasing the success rates of college graduates nationwide. The
question remains: Will students who are fast tracked using the Multiple Measures for Placement
Policy into curriculum math do just as well or better than their counterparts who were required to
progress through a self-directed, developmental math course sequence initially before taking the
same college-level math class? In addition to this question, the researcher also aimed to find out
whether placement into developmental mathematics is predicted by gender, race (Caucasian vs.
Non-Caucasian), and/or socio-economic status as defined by the Free Application for Federal
Student Aid (FAFSA and non-FAFSA)? These are the questions the research intended to resolve

with its findings.
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Chapter 1 Introduction

For years, the United States has been the leader in business, industry, technology, and
even educational attainment (“Best countries for education,” 2018; Yanushevsky, 2011). Itis no
secret that the United States has been losing its foothold as the greatest nation in the world for
some time now based partly on its standing in educational attainment (Rice, 2015). Countries
such as China, the United Kingdom, Germany, and Japan have all stepped up their pursuit
aiming to take that number one ranking as world leader away from the United States (Hall, 2017;
Human Rights Advocate, 2017). For this reason, the United States is searching for answers;
trying to maintain its number one status as a world leader. One of the first places our leaders are
looking for answers to improve the future direction of our country is to the young people
currently enrolled in K-12 schools and in colleges and universities. Leaders are looking to the
educational institutions on which our country has always relied upon for solutions (Berger &
Fisher, 2013). If the United States plans to maintain its status as being number one in world
power, innovation, and leadership, then it needs to start investing more time and energy in the
youth of its future (Yanushevsky, 2011). Simply put, the United States needs to start investing
more in the education of today if they want the best leaders of tomorrow. Maybe the answer is
not to spend more money on education, but for the money to be spent on education more wisely.
Problem Statement

The literature suggests that the United States needs to do a great deal of catching up with
its rival countries when it comes to educating the best and brightest of tomorrow’s world leaders.

One beneficial way to compete in today’s global economy is through investing in innovative



ways to improve education in all areas of science, technology, engineering, and mathematics
(Yanushevsky, 2011). Spellings, President of the University of North Carolina System and
former US Secretary of Education, was cited as saying, “We live in a world where technological
innovation and global competition are increasing at a pace never before seen. Now is the time to
invest in our children to make sure they are prepared to succeed in the 21% century”
(Yanushevsky, 2011, p. 12). Improving our educational system will allow more students to
graduate from high school and then complete college (Humphreys, 2012). Graduating more
students from college with degrees will give the United States a chance when competing with
rival countries in the emerging fields of today: science, technology, engineering, and
mathematics.

On February 24, 2009, President Barack Obama spoke to Congress in his first joint
address where he laid out his plan to have the United States rank number one in the percentage of
college graduates. The President assured the nation that by 2020, the United States would again
have the highest percentage of college graduates in the world (Committee on Measures of
Student Success, 2011; Humphreys, 2012; Obama, 2009). The President stated, “In a global
economy where the most valuable skill you can sell is your knowledge, a good education is no
longer just a pathway to opportunity—it is a prerequisite;” emphasizing “every American will
need to get more than a high school diploma” (Obama, 2009, p. 15). In order to reach this goal,
the U.S. Department of Education projects that the U.S. will need to increase the number of
college graduates by 50%. To put that number into perspective, this translates into eight million
more students who will need to graduate with 2- and 4- year degrees by the year 2020 (Boggs,

2015; Obama, 2009; U.S. Department of Education, 2011).



One might wonder where these eight million more students are going to originate from.
A large percentage of students are going to come from the 25- to 34- year old age group who
have already graduated from high school and taken time off school. Sixty percent of this group
need to graduate with an Associate’s degree by 2020 in order to meet President Obama’s goal
(Fry, 2017). Since 25- to 34- year olds are not the focus of our population for this study, they
will not be discussed in this paper. The population of the study deals with the younger student
who strained to make it through high school.

These struggling students will need to graduate from high school first and then graduate
from college, both in record numbers in order to meet Obama’s goal (Bailey, Jeong, & Cho,
2009; Scrivener & Coghlan, 2014). Because of the goal set forth by our government, our
nation’s community colleges are going through drastic changes to their admission standards in
order to meet the 2020 deadline (Attewell, Lavin, Domina, & Levey, 2014; Boggs, 2015; Bracco,
Austin, Bugler, & Finkelstein, 2015; Walters, 2012). Since the President’s speech to Congress in
2009, four detailed initiatives have been put in place to help with the goal of reaching 50% more
college graduates by the year 2020.

Initiatives in action — achieving the dream (2004 — 2009). Achieving the Dream (AtD)
is a 5-year initiative with the same objective of graduating more college students. Established in
2004 by the Lumina Foundation, its main objective was to “...be a catalyst for providing ways
for colleges to strengthen ... their capacity to ensure that more students complete their college
education” (“Helping more community college,” 2017, p. 1). With a budget of $15 million, 26
colleges were challenged to examine evidence, policy, knowledge, and engagement surrounding
student completion in developmental education (Bowling, 2017; Pretlow 111 & Wathington,

2011). The AtD initiative marked the first time that community colleges had begun to



intentionally look at their data to make formal decisions about college processes. What many
colleges realized was that students were getting trapped in developmental classes and never
progressing (Bowling, 2017). With this knowledge, community colleges then began to turn to
their neighboring community colleges to see what they could learn from their best practices and
began to mitigate some of the challenges students and colleges were encountering. Through
AtD, a framework was created to help support students academically (Bowling, 2017). One of
the products of Achieving the Dream was learning communities — support for students in their
academic courses through cohort learning while incorporating campus and community
connections (“Learning communities,” 2017).

Initiatives in action - the developmental education initiative (2009 — 2012). In 2009, the
North Carolina Community College System (NCCCS) devised a strategy to reduce the number
of students entering developmental education, as well as, increase the number of college
graduates (The Hunt Institute, 2015). The plan was entitled, DEI — the Developmental Education
Initiative and encompassed goals and transformations that needed to take place in order for the
reform to be successful: “reduce unnecessary enrollment in developmental education courses;
accelerate student completion; and increase the number of students who complete the
developmental-course sequence and enroll in curriculum-level classes” (The Hunt Institute,
2015, p. 1). Key transformations that needed to take place in order for these goals to be reached
were: “redesign the North Carolina Community College System curriculum (see A New State
Redesign); implement appropriate placement measures (see Multiple Measures Alternative); and
establish a new diagnostic test aligned to the developmental curriculum (see Placement Test
Quandary)” (The Hunt Institute, 2015, p. 2). DEI looked specifically at developmental education

strategies necessary to help students. Fifteen colleges across six states took part in DEI. Only



one community college from North Carolina was chosen to be in the Developmental Education
Initiative. A budget of $732,000 was allotted per college ($244,000 a year for three years) to
fund these developmental education strategies (Bowling, 2017). Through DEI, Learning
Communities on campuses continued to flourish. Supplemental Instruction (SI) was another
support put in place to help students with their developmental coursework. Sl targets historically
difficult classes by offering non-remedial help to students in a welcoming, peer-led support
fashion. Sl has been known to increase student success rates and retention (“Supplemental
instruction,” 2017).

Initiatives in action - completion by design (2012 — 2017). Stemming from the work
DEI had already undertaken, Completion by Design (CBD) was another initiative implemented
in 2012. Funded by the Bill and Melinda Gates Foundation (2017), this initiative was a 5-year
strategy to help “community colleges boost completion rates for most students, by focusing on
comprehensive institutional transformation at scale” (“Completion by design,” 2017, p. 1). It
was also the biggest investment ever in higher education with $9.7 million being invested in a
cadre of five community colleges in North Carolina alone (Bowling, 2017). Other states
participating in the initiative include Ohio and Florida. Completion by Design identified specific
Guided Pathways for students to take in order to complete a credential. These pathways focused
on the first-year college student experience, the realignment of programs to make them more
streamlined, and finally how to get students to complete the credential (“Completion by design,”
2017). This pathway is meant to get students focused on the job or degree they want and then
back track [their education] from there; what do students need to complete that goal? CBD saw
more personal advising on campus to help make sure students were on track to graduate and did

not veer too far off of their program of study.



With all of these initiatives, came great improvements in numbers. According to the U.S.
Department of Education’s National Center for Educational Statistics (2017), the high school
graduation rate for the nation as a whole hit 81% in 2012 — 2013; 82.3% the following year and
83% in the 2014 — 2015 school year (U.S. Department of Education, 2015). This was the highest
percent ever recorded since the states adopted a new way of calculating these statistics in 2010.
With record high school graduates, came record incoming college freshmen (IES: Institute of
Education Sciences, 2016). The issue many colleges faced now was that these new students
were being placed into colleges’ developmental courses more so than into the college — level,
credit bearing classes (Duffy, Schott, Beaver, & Park, 2014). Policymakers also recognized this
trend based on the following initiative put in place in 2015.

Initiatives in action - multiple measures for placement policy (2015 - current). Multiple
measures is a policy set in place to enhance the number of graduates from college. This policy is
fulfilling the transformation effort made by the Developmental Education Initiative to
“implement appropriate placement measures” (The Hunt Institute, 2015, p. 2). The Multiple
Measures for Placement Policy, a Gates-funded initiative, was originally piloted in three states in
2015: California, North Carolina, and Wisconsin (Duffy et al., 2014). Today, Multiple Measures
for Placement Policy is being implemented across nine states. Multiple measures allows colleges
and universities to assess incoming freshmen using more than one measure, like the college’s
placement test, which is often flawed, to lessen the number of students being placed into
developmental classes. It is the hope of colleges and universities that this new policy could
potentially increase the number of college graduates in the United States (Ngo & Kwon, 2014).
In turn, the increase in college graduates could be seen as the solution to securing the nation’s

position at its top spot with world powers (Berger & Fisher, 2013; Yanushevsky, 2011). Keep in



mind, multiple measures is a policy put in place with minimal effort and minimal cost — it looks
at measures already in place to determine placement, such as Grade Point Average (GPA) or
standardized test scores (Bracco, Dadgar, Austin, Klarin, Broek, & Finkelstein, 2014). In order
to increase graduation rates, colleges are looking to move a majority of the students out of
developmental education and into curriculum classes (with no prerequisite classes required),
whether they are prepared or not. This policy can be lumped in with all the other ineffective
solutions policymakers have devised over the years to increase success numbers. It is a cynical
way of looking at education and is a mostly politically-driven policy because administrators
seem to benefit more so than the students the policy is supposed to benefit (Rabovsky, 2014;
Thornton & Friedel, 2015).

“If colleges allow more students to bypass remediation and go directly into college level
math, it is likely that more students will pass. It is also likely that more students will
fail. Except now, you have more students with Fs on their record affecting their GPA and
financial aid” (H. Boylan, personal communication, November 18, 2017). This is a conundrum
that has yet to be explored. There are definite consequences for over placing and under placing
students in college-level mathematics (Ariovich & Walker, 2014). If students are under placed,
which has historically been true, the students may get discouraged in the barrage of
developmental courses and may never complete college (Bracco et al., 2015). The other side of
this debate happens when a student is placed in mathematics classes beyond their ability, like we
are beginning to see with multiple measures (Belfield & Crosta, 2012). The issue then becomes
how to educate a student who is completely unprepared for the mathematics that lie ahead of
them when they are placed into a classroom that is above their ability level? The student gets

discouraged in class, and often times, tends to bring down the achievement scores of their more



academically-prepared classmates (Scott-Clayton, Crosta, & Belfield, 2013). This behavior will
undoubtedly lead to higher failure rates in college-level math classes. There needs to be more of
a balance at the cut score for when students are able to bypass developmental coursework and go
straight into curriculum. The results of this research will add to the literature on this topic.
Research Questions
As a result of this research, the following two questions are anticipated to be answered:
1. Does a self-directed, developmental math course sequence have an impact on student
achievement (final course grade) in the subsequent curriculum math course MAT 143 —
Quantitative Literacy?
2. Is placement into developmental mathematics predicted by gender, race (Caucasian vs

Non-Caucasian), and/or socio-economic status (FAFSA and non FAFSA)?

Hypotheses. Question #1 - Hy: B4 = 0; Students who engage in a self-directed
developmental math course sequence prior to entering the curriculum math class, Quantitative
Literacy — MAT 143, perform no better on final course grades than those who were able to

bypass developmental math and go straight into the curriculum math via multiple measures.

Hq: B1 # 0; Students who engage in a self-directed developmental math course
sequence prior to entering the curriculum math class, Quantitative Literacy — MAT 143, perform
better on final course grades than those who were able to bypass developmental math and go

straight into the curriculum math via multiple measures.



Question #1-a. — Hy: B1 = 0; Placement into developmental mathematics is not
predicted by gender, race (Caucasian vs Non-Caucasian), and/or socio-economic status (FAFSA

and non FAFSA)?

Hq: B # 0; Placement into developmental mathematics can be predicted by gender,

race (Caucasian vs Non-Caucasian), and/or socio-economic status (FAFSA and non FAFSA)?

Level of significance p = .05.

Significance of Issue

The need for remediation has been around as long as education has been present in
modern day society (Boylan & Bonham, 2014; Boylan & White, 1986; Breneman, Costrell,
Haarlow, Ponitz, & Steinberg, 1998). In 1636, it was found that students at Harvard College, the
nation’s first public institution, needed tutoring because they had forgotten ancient languages
such as Latin and Greek (Boylan & Bonham, 2014; Breneman, et al., 1998). Because of this
need, much research has been performed on developmental mathematics to determine the best
way of assisting students in mastering course material. Topics such as placement into
developmental mathematics (Belfield & Crosta, 2012; Melguizo, Kosiewicz, Prather, & Bos,
2014; Ngo & Kwon, 2014), student motivation in developmental mathematics (Guy, Cornick, &
Beckford, 2015), persistence in curriculum math after developmental math exposure (Bontrager,
2016), and developmental education reform (Bracco et al., 2015) are just a few of the many
topics that have been thoroughly examined by researchers over the years.

There is some research on the Multiple Measures for Placement Policy, but the policy is

currently active in only a handful of states including Florida, North Carolina, Hawaii, Wisconsin,



10

and California (Duffy et al., 2014). California was the first to enact the policy in 1986,
preceding MALDEF, the Mexican American Legal Defense and Educational Fund
discrimination lawsuit of 1991 (Duffy et al., 2014). Since the Multiple Measures for Placement
Policy did not go into effect in North Carolina until the fall of 2015, little research exists for the
state. Likewise, there is currently no research on the effects of multiple measures in the
curriculum mathematics classroom. This study evaluated the final course grades of two groups
of students for the college-level math class, Quantitative Literacy — MAT 143: those who were
allowed to bypass developmental mathematics and enroll in a college-level math class by way of
multiple measures (MM group). The other group consisted of students who were required to
take the developmental mathematics course first (the treatment) and then proceed to the same
college-level mathematics course (Dev group). The final grades were then compared to see if
there was any difference between the students who took the self-directed developmental math
course sequence and those who were placed directly into the college-level math class using
multiple measures.
A Brief History of Developmental Education

Historically speaking, some students have come through the doors unprepared for
college-level work. A supplementary tutoring program was first created at Harvard College to
bring those trailing students up to college-level curricula. Since then, the need for developmental
coursework has never waned. Furthermore, the best way to remediate students continues to be a
topic of debate. Even as recently as November 2017, there is discourse in how to best remediate
developmental students.

In 1795, the University of North Carolina opened the doors to its first incoming

freshman, Hinton James, who, according to folklore, trekked all the way to the university’s
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campus (approximately 90 miles) from Wilmington, NC on foot (Foust, 2017; Graham, 2017,
Trawick, 1988). After James, the university gradually noticed an influx of ill-prepared students
and had to make modifications to accommodate these students (Boylan & Bonham, 2014). A
special prep school was constructed to assist these students with their academic deficiencies.
Deficiencies in mathematics, reading, and writing were all part of the prep school’s
developmental curricula. Once students were deemed college-ready by the school instructors,
only then would they be allowed to register in college-level courses.

The university system did not want to continually deal with the arrival of underprepared
students, so admission policies were put into effect limiting access of college-level courses only
to those who were deemed college-ready (Breneman et al., 1998; Pretlow 111 & Wathington,
2011). Consequently, this led to the creation of the College Entrance Examination Board in
1900 (Schudson, 1972). This organization was to restore “...order to the chaos of college
entrance requirements” by standardizing the entrance exams (Schudson, 1972, p. 36). An
unintended consequence of this standardization process was that it led to an inconsistency in
diverse populations on university campuses (Schudson, 1972). The two-year community
college, however, welcomed the overabundance of students with learning deficits; seeing it more
as an institutional goal and means of continual state funding (Arendale, 2002; Boylan, 1988;
Cohen, Brawer, & Kisker, 2014; Pretlow I1l & Wathington, 2011). Since the expansion of
community colleges, developmental education has become a major sector of every community
college’s mission (Breneman et al., 1998; Kee, 2013). Known as the Father of the North
Carolina Community College System, Dr. William Dallas Herring (n.d.) said it best, “We must
take people where they are and carry them as far as they can go within the assigned function of

the system” (para. 1). This statement really does speak to the effect community colleges have on
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its students, and not just the academically prepared students, but the students who come to us ill-
equipped as well.
Definition of Terms

Cut Score — Minimum score used by colleges to determine placement into developmental
Ccourses.

Developmental Education Initiative (DEI) — A strategy devised by the North Carolina

Community College System (NCCCS) to reduce the number of students entering developmental
education and increase the number of college graduates (The Hunt Institute, 2015).

Developmental Math Redesign - A Pew-funded effort by the National Center for

Academic Transformation (NCAT) that established how colleges and universities can redesign
instructional methodologies in the classroom using innovative technology to attain cost savings
in addition to quality enhancements of their programs. Many redesign projects concentrate on
large-enrollment, introductory courses that have the potential of impacting a considerable
number of students and generating substantial cost savings to the college (Epper & Baker, 2009;
Pretlow 111 & Wathington, 2011; The National Center for Academic Transformation, 2005).

Emancipatory Learning — Third goal of self-directed learning; more related to social

change than it is to individual change.
MALDEF — The Mexican American Legal Defense and Educational Fund (National
headquarters, 2009).

Multiple Measures - The use of more than one indicator of college readiness to determine

student placement into college-level coursework (Bracco et al., 2014).
NC DAP — Known as the North Carolina Diagnostic Assessment and Placement; a

placement test used in North Carolina by all community college beginning Fall 2016.
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Pearson — A for-profit corporation who “...uses Adaptive Learning tools to assess student
performance and activity in real time” (Pearson, 2017, para. 1). Pearson also claims that by
using data and analytics, they can personalize content to reinforce concepts that target each
student’s strengths and weaknesses.

Readily Accessible Resources - First assumption that needs to be met if one wants to

become a self-directed learner. This includes access to resources such as books, technology,
faculty, etc. Anything that would allow students to have as much control as possible over their
own learning (Brockett & Hiemstra, 1985; Brookfield, 1985).

Reading Lexile Level — A scientific approach to measuring reading ability and the text

demand of reading materials. Like a thermometer, except rather than measuring temperature, the
Lexile Framework measures a text’s complexity and a reader’s skill level (MetaMetrics, 2017).

Self-directed Learning (SDL) - Self-actuated adult learners taking responsibility for their

own learning; the highest degree of learning one can achieve; teacher plays the role of facilitator
(Brockett & Hiemstra, 1985; Knowles, 1975; Knowles, Holton I11, and Swanson, 2005).

Transformational Learning — Second goal of self-directed learning; described as an

internal change in consciousness (Brookfield, 1986).
* Appendix A contains a Definition of Terms section specific to Chapter 3 — Methodology.
Organization of the Study

This research is organized across five distinct chapters. Chapter One contains the
introduction to the issue, the problem statement, the research questions, a brief description of the
methodology section, significance of the issue, and a detailed list of definitions. Chapter Two
describes a comprehensive review of the literature as it relates to developmental education,

mathematics specifically, and self-directed learning in both the classical sense, as well as
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building a case for why this study is being proposed. A theoretical framework is also offered as
a rationale for the lens through which the data collected will be analyzed. Chapter Three
presents an overview of the methodological approach to the proposed research study. A detailed
description of the research design is offered to help the reader understand the elements of the
study. Design rationale will be discussed in addition to the role of the researcher. Any ethical
issues related to the research will be examined, including how these issues will be addressed to
insure integrity throughout the research design. IRB procedures will be mentioned. Finally, data
analysis and trustworthiness of the findings will conclude the chapter examination. Chapter Four
involves a brief introduction to the research, method, and elements presented in this part of the
study. It will also include a section of results, where appropriate data will be presented. Chapter
Five deals with the conclusions of the study: a short introduction, analysis with links to the
literature, gaps in the literature are addressed, limitations are discussed, and a revisiting of the
conceptual framework, along with implications of the study are linked with data and findings.

Finally, recommendations for future research are offered in this chapter.
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Chapter 2 Theoretical Framework and Literature Review
Introduction

Why do people do what they do? Motivation is one clear way of explaining this inner
drive. Similarly, self-directing one’s own learning entails taking responsibility for the material at
hand, as well as, for the driving factors that initially led one to become self-directed in the first
place. In fact, each one of us has a unique reason for doing the things we do. This is why
learning and motivation are inseparable, one does not happen without the other. Motivation is an
essential piece when it comes to being a self-directed learner (Knowles, 1975). Motivation is too
broad of a topic to be discussed within this paper, therefore, for the purposes of this study, the
term ‘motivation” will be defined as an individuals need to attain personal happiness through
participation in some action of choice (Damasio, 2003).

For this study, it also needs to be noted that the developmental math courses discussed in
this paper are being taught using a self-directed (self-paced) learning model. Students use
computers to watch videos of instructors teaching pre-designed lessons, which is optional.
Students are then required to complete hand written classwork, in addition to online homework.
Finally, students take an assessment that is structured the same, just with values changed (with
different numbers). Students are required to get a score of 80% mastery on the online
assessment before moving on to the next developmental math course in the sequence. All of this
work must be completed in a five-week time frame or else the student must repeat the course
(Bickerstaff, Fay, & Trimble, 2016). Bickerstaff, Fay, and Trimble (2016) conducted a study on
modularization in developmental mathematics in Virginia and North Carolina for the
Community College Research Center (CCRC) whereby they found ‘the dark side’ of self-paced

learning, depending on the student’s prior knowledge of mathematical concepts and motivation,
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may take an enormously long time for learning to occur. Five weeks may not be enough time to
allow for optimal student success in this self-directed learning model. On the other hand, not all
developmental math programs in North Carolina are taught using the same self-directed learning
model (Bracco et al., 2015). Since the state allowed each of its 58 community colleges
autonomy in setting up their developmental redesign, there are 58 iterations of the self-directed
learning model. Those models will not be discussed for the purpose of this research paper.

This chapter will focus primarily on self-directed learning as it pertains to the learner. An
extensive history of self-directed learning will be reviewed, examining its major authors and
their contributions to the theory. There will be an explanation of the key principles of self-
directed learning, specifically looking at how these principles influence the theory in the
classroom. A critique of the theory will be offered in relation to the Multiple Measures for
Placement Policy, where students and instructors are concerned. Finally, implications for self-
directed learning will be discussed in terms of serving as a framework for understanding the
Multiple Measures for Placement Policy and its effect in the mathematics classroom. Self-
directed learning is a major contributor to the theoretical foundation of this study. The
Developmental Education Initiative will be analyzed, along with its essential goals and
transformations required.

A Framework for Understanding — Self Direction and the Developmental Student

It has been stated that if a student is able to self-direct their own education, answering
and assessing questions on their own, the highest level of learning has been realized (Brookfield,
1985; Hewitt-Taylor, 2001; Kleden & Adisucipto, 2015; Knowles, 1980). This level of learning
cannot be reached without some understanding of one’s ability to self- direct in certain learning

situations. This system of thinking has to be a conscious decision made on behalf of the student.
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There is a kind of mindfulness about learning that needs to take place. It is also imperative for
one to have an understanding of their own personal transformational and emancipatory learning
processes as well. Students need to understand how their learning affects them and the world
around them. If all of these levels are in place, as well as having readily accessible resources,
then self-directed learning may be achieved. This level of learning in developmental
mathematics, coupled with one’s motivation to learn is what provides the theoretical framework
for a developmental math student to be successful in today’s post-multiple measures classroom.
Without incentive to learn (Baumgartner, 2003; Gilbert, Musu-Gillette, Woolley, Karabenick,
Strutchens, & Martin, 2014; Knowles et al., 2005), it is difficult to reach the goal of being an
authentic self-directed learner. Knowles et al., (2005) believed there are internal factors that
motivate a student to learn (personal attainment) as well as external factors (grades). How
important these factors are to the learner will greatly determine how much knowledge is retained
and transferred to other learning situations.

Speaking from a developmental content standpoint, mathematics requires higher-order
thinking that an SDL classroom is ideal for when mastering the demanding material in the
timeframe that suites the individual learner. Self-directed learning also enables the student to
retain the most information versus other learning strategies (Ariovich & Walker, 2014; Fain,
2015). This is because self-directed learning requires the student to take on a much more active
role in their learning versus the traditional, passive classroom setting.

Mathematics requires students to analyze, synthesize, formulate and solve problems
(Sumantri & Satriani, 2016). Distinct from the other sciences, you do this over and over and
over in order to understand and remember the concepts. Math is also a subject that builds upon

itself (Caffarella, 2014). Students learn best when they are able to visualize the concepts and
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connect it to prior knowledge. Mathematics is known for being formulated after patterns and
similarities (Stigler, Givvin, & Thompson, 2013). When one is able to connect these patterns,
mathematical reasoning and understanding can take place (Henningsen, & Stein, 1997; Rivera,
n.d.). One of the principles of Mathematical Learning Theory is that given sufficient time, any
student can achieve mastery of a concept (Culatta, 2015). In a self-directed classroom, students
have extra time to grasp the concepts needed to master the subject. Multiple measures, by way
of GPA, is placing students out of these self-directed, developmental classes and straight into
college-level math classes where the self-direction (in mathematics) and perseverance (in
attitude) being acquired may be imperative to students’ success in the college-level class.

Upon successful navigation of self-directed learning in the ever-changing, sometimes
isolating world of developmental mathematics, a student should enter a college-level math class
more prepared to handle the rigor that is often required. This is opposed to a student who gets to
bypass developmental math class because of multiple measures and is placed directly into a
credit-bearing math class. Failure to reach these two essential components of learning, which are
central to self-directed learning, motivation or the ability to self-direct, gravely puts the
developmental student at risk of failing the class. Self-directed learning without motivation is
like trying to sail a sailboat without any wind. Motivation without being a self-directed learner is
like running a maze blindfolded. One cannot exist without the other in today’s self-directed
developmental mathematics classes.

History of Self-Directed Learning

Self-directed learning (SDL) goes by many monikers. Individualized instruction, self-

regulated learning, self-planned learning, prescriptive learning, programmed learning, and

computer-mediated instruction are just a few labels (Hiemstra, 1994; Pintrich, 2004;
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Wlodkowski & Ginsberg, 1995). Self-Directed Learning theory has been around for decades,
but the concept has stayed fundamentally the same (Baumgartner, 2003; Heimstra, 1994;
Merisotis & Phipps, 2014). Piskurich (1993) describes the learning theory as involving “self-
actuated adult learners taking responsibility for the education that moves them from where they
are to the place they want to be” (p. 1). Brookfield (1985) illustrates the perfect type of self-
directed learning as happening when “....process and reflection are married in the adult’s pursuit
of meaning” (p. 15). Even though students have a tendency to be dependent on their instructors,
more than they should (Hewitt-Taylor, 2001; Kleden & Adisucipto, 2015; Merriam, 2001), self-
directed learning is a skill they still need to develop for future success in life. Self-directed
learning is being endorsed as one of the most critical skills necessary in today’s 21% century
workforce (Kleden & Adisucipto, 2015; Ramnarayan & Hande, 2005; Rashid & Asghar, 2016;
Trilling & Fadel, 2009). Knowles (1975) believes self-directed learning has become essential for
being successful in today’s society. Being self-directed in one’s own learning gives them the
skills to take initiative in projects, work through them with independence and persistence, and to
be self- disciplined at the same time. What employer would not want their employees to be able
to evaluate, synthesize, organize, problem solve, all the while managing their time successfully?
Self-directed learning can be traced back as far as ancient Greece — to Socrates and
Alexander the Great (Hiemstra, 1994). Both Benjamin Franklin and Harry Truman were also
well versed as self-directed learners (Brockett & Hiemstra, 1985). The 1950s saw the first
attempt at systematizing self-directed learning. Teaching machines were touted as the wave of
education’s future, but were quickly replaced because of their inhumane qualities, such as lack of
compassion and empathy. In the 1970s, audiotape programs became popular. Creative lectures

with pictures, sound effects, and numerous voices were adopted as authentic self-directed
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learning practices. These were replaced by the ever-changing technology of VHS videotapes.
According to Piskurich (1993), the use of videotapes in learning situations put self-directed
learning back three decades. Video made it feasible to distribute the same boring lectures that
had been putting students to sleep in lectures halls for years, to thousands of college students at
one single time (Piskurich, 1993).

The age of the computer. Needless to say, self-directed learning slipped back into
obscurity until sometime in the mid-1980s when the birth of the personal computer brought the
learning theory back (Knowles, 1980). Self-directed learning had begun to again take on a life of
its own in the field of learning theory. Studies have shown (Fonesca, Marti, Redondo, Navarro,
& Sanchez, 2014; Hegeman, 2015; Ramnarayan & Hande, 2005; Rashid & Asghar, 2016) that
the use of technology in the classroom is associated with higher levels of student achievement.
With the advantages self-directed learning offers, from individual flexibility and cost reduction
to time effectiveness, it is no wonder colleges and universities are looking to SDL as a solution
to their budget constraint crisis (Epper & Baker, 2009; Hegeman, 2015; Humphreys, 2012;
Walters, 2012). Wang (2009) asserts that when technology is integrated into the learning
environment correctly, it can benefit students in two ways: it turns the student from a passive
learner into an active learner, and when students are engaged, they are more likely to become
accountable for their own learning (Chu, Fulton, & Keller, n.d.; Fain, 2011). Based on the
literature, it is apparent students can become more self-directed as learners through the use of
current technology.

Pioneers of SDL. Carl Rogers is credited, along with Abraham Maslow, among others,
with initiating the human potential movement in the 1940s and 1950s (Burgan & Congos, 2008).

This movement was recognized for stressing self-understanding, self-actualization, and personal
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growth of an individual (Burgan & Congos, 2008). Known as the father of client-centered
therapy, Rogers took a more humanistic approach with his clients (Greening, 1987). He believed
his clients were empowered to take responsibility for their own learning in all facets of their life,
including academia, in opposition to being reliant on someone else for their learning (Burgan &
Congos, 2008). This new approach to psychotherapy of being more client-centered versus
therapist centered became known as the Rogerian approach (Heim, 2012).

The non-directive approach Rogers advocated was also evident in the student / teacher
relationships. He believed the teacher should be like a facilitator in learning, serving the group,
rather than leading the group (Rogers, 1983). Rogers used a quote by the ancient Chinese
philosopher, Lao Tse, to depict his idea of the perfect teacher. As translated in Tao Te Ching:

A leader is best

When people barely know he exists,

Not so good when people obey and proclaim him

Worst when they despise him.

But of a good leader, who talks little,

When his work is done, his aim fulfilled,

They will say ‘We did this ourselves’ (Lao Tse, trans. 1995, XVII).

This way of thinking reinforces Freire’s approach to teaching. The Brazilian educator and
philosopher believed that the teacher should resist the traditional role of being omniscient and
unyielding with students (Freire, 1992). Instead the teacher should take on a more
compassionate role that creates an atmosphere where students become more self-empowered and
can see that they too can effect change (Freire, 1992). This type of learning can only take place

in an environment prone for being transformative, emancipatory, and self-directing.
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In the 1960s, Skinner furthered the work on the individualized instruction movement.
This led to the development of modularized instruction, specifically in psychology. Skinner is
considered one of the creators of self-directed learning after his introductory text enabled
students to work at their own pace (Holland & Skinner, 1961). Skinner touted in his book, “The
Analysis of Behavior: A Program for Self-Instruction,” that machines offered many advantages
over other teaching techniques by allowing students to advance at their own rate, to advance only
after mastering the material, and to be consistently active in their learning and continually
receiving feedback (Holland & Skinner, 1961).

Skinner’s work preceded the Keller (1968) article entitled, “Goodbye, Teacher... .” This
article set influential groundwork for the individualized instruction movement of the 1970s.
Keller (1968) described how during World War 11, he had the opportunity to observe military
training sessions from an interesting vantage point. He noticed the training was highly
individualized and even though many students began at the same place, all were given the
opportunity to progress at their own speed, often advancing far beyond the rest of the class. This
experience gave Keller the idea for his first General Psychology course using programmed
instruction at Arizona State University — the specification of skills, the demand for perfection at
each level, previous students acting as classroom facilitators, and the minimizing of lectures and
maximizing of practice (Keller, 1968).

Tough (1967) and Houle (1988) furthered the work in this field, seen as the future of
education, based on the numerous advantages it offered to students, their instructors and the
colleges themselves (Baumgartner, 2003; Pearson, 2016; Piskurich, 1993; Ramnarayan & Hande,
2005). These advantages included characteristics such as time efficiency, cost reduction and

one-on-one instruction. Various research studies have been conducted using the work of Tough
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from the 1970s and 1980s. He was the first to devise a term describing self-directed learning,
coined ‘self-planning’ (Tough, 1967). This is purportedly the highest degree of learning one can
achieve and teaches one how to be a lifelong learner, if desired (Ramnarayan & Hande, 2005).
Tough’s dissertation was devised to study how students get help from other students in self-
directed learning situations. In the beginning stages of the learning theory, there was a
difference in opinion between Tough and Houle as to the purpose of studying someone who is
self-directed (Donaghy, 2005). In fact, Tough (1967) found that the steps educators carry out in
planning for their classes — setting goals (for learning), finding good resources, choosing the
correct (teaching) process and assessing (student) progress (Baumgartner, 2003; Donaghy, 2005;
Khiat, 2015; Knowles, Holton 11l & Swanson, 2005) — were the same steps a self-directed learner
goes through when learning something new. It is said that the best way to learn something is to
teach it. Since the steps for self-directed learning are the same steps teachers encounter when
preparing to teach their students, it is no wonder self-directed learning is the highest level of
learning one can achieve.

Knowles is another theorist in the field of Adult Learning Theory. He believed self-
directed learning occurred when an adult takes responsibility for their own person, becoming
self-sufficient and independent in all things (Knowles, 1975). His definition of learning is
geared towards how adults acquire knowledge versus children (Knowles, 1975). Itis this
examination of the adult learner that leads Knowles (1975) to speculate that an adult’s learning
will be at its finest when the student is empowered to self-direct their own learning, using past
experiences as a resource for learning, researching in fields they consider important to real-life
applications, and where the learning process is problem-based as opposed to subject-based. The

instructor’s role in all of this is seen as a facilitator of learning (Brockett & Hiemstra, 1985;
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Kleden & Adisucipto, 2015; Knowles, 1975; Knowles et al., 2005); someone who participates in
the examination process with students versus standing at the front of the classroom,
communicating topics. Based on a review of the literature, it is apparent that researchers such as
Rogers, Maslow, Skinner, Tough, Houle, and Knowles are considered some of the major
innovators of the Self-Directed Learning Theory.
Key Principles and Assumptions of Self-Directed Learning

Speaking from the humanistic philosophy for which self-directed learning has been
defined by Brockett and Hiemstra (1985), Knowles (1980), and Tough (1967), there are three
principle goals of self-directed learning, along with two underpinning assumptions (Merriam,
2001). The three goals of self-directed learning are the ability to self-direct oneself in a learning
situation, transformational learning, and emancipatory learning. Brookfield (1985) contends that
one can achieve self-directed learning through these three goals only if the following two
assumptions are in place: having readily accessible resources and control over one’s own
learning. Figure 1 shows the hierarchy of how all these principles and assumptions are related.

Assumptions. The first inference that has to be made when one wants to become a self-
directed learner is that there exists an overabundance of resources readily available to the learner
(Brockett & Hiemstra, 1985; Brookfield, 1985). Brookfield (1985) theorized that there is a
specific population of students who are being underserved when it comes to the current
technological resources in use, such as personal computers. Without sufficient resources, one
cannot adequately direct their own learning, thereby defeating the purpose of becoming self-

directed.



25

Self-Directed
Learning

Emancipatory
Learning

Transformational
Learning

Ability to Self-Direct

Control Over Own Learning

Readily Accessible Resources

Figure 1. Hierarchy of Self-Directed Learning. This figure shows the hierarchy of how Self-Directed

Learning is achieved in relation to all other principles and assumptions.

From Figure 1, it is clear to see that having resources available is the basis of all self-
directed learning. From there, having control over one’s own learning is imperative to the
beginning stages of being a self-directed learner. Once a student has control of their own
learning, they will undoubtedly be able to self-direct themselves in a learning environment.
From this point, transformational and emancipatory learning needs to materialize. When all
those stages are in place, self-directed learning has been achieved.

The second inference that has to be made when thinking of self-directing one’s own
learning is that one has to have control over their learning process. More specifically, “...having
learners exercise control over all educational decisions needs to be a consistent element of self-

directed learning” (Merriam, Caffarella, & Baumgartner, 2007, p. 109). In addition to these two
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assumptions, three key goals to self-directed learning are one’s ability to self-direct,
transformational learning and emancipatory learning.

Ability to self-direct. The first goal of self-directed learning is to increase the ability of
students to self-direct their own education. Having control over learning is the first step beyond
readily available resources for any self-directing learner as depicted in Figure 1. French
philosopher Ranciére (1991) went to the extent of pronouncing his own definition of equality, he
believed people are qualified in directing their own intelligence toward the shaping of beliefs.
Whether they live up to this capacity is another story entirely. It was Ranciére’s opinion that «...
man is a will served by an intelligence” (Ranciére, 1991, p. 51). The degree to which one’s
intelligence performs depends entirely on one’s ability to act on this will. The less one acts on
their will, the more they are giving in to a type of ‘intellectual weakening’ (Galloway, 2012;
Rancieére, 1991). Itis this intellectual weakening that may account for the difference in
intelligences among societies (Galloway, 2012; Ranciére, 1991). One may also perceive this
ability to act on his will as another meaning for motivation.

In terms of education, Khiat (2015) examined the works of Cleary, Platten, and Nelson
(2008) and found that a student’s level of self-direction was positively correlated to academic
performance, motivation, and persistence in school. When a student becomes vested in the
learning process, the learning process becomes personal. The student is able to take ownership
of the learning, thereby being more aware of knowing what it takes to be successful in the
classroom. Tough (1967) believed learners were already self-aware in their own learning
process, often impressed with how knowledgeable students were in constructing their own
learning. It was his belief that students want more assistance in becoming better self-directed

learners (Tough, 1967). Pintrich (2004) contends “...students have to become aware of and
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monitor their progress toward their goals, monitor their learning and comprehension, in order to
be able to make any adaptive changes in their learning” (p. 392). These adaptive changes are
what allow students to gain cognitive control over their own learning thereby progressing them
further towards their eventual educational goal. Having cognitive control allows one to resist
past behaviors that have proven inappropriate and choose certain behaviors that will lead to long
term goals (Quist, 2017). It is a conscious way of thinking about the choices we make. The
cognitive control is what leads one to become a true self-directed learner in life.
Transformational learning. The second goal of self-directed learning is in regards to
transformational learning (Brookfield, 1985; Merriam, 2001; Mezirow, 1991). Adults need to
take time out for significant reflection and understanding in learning before they can ever attempt
to master self-directed learning. According to Brookfield (1986), adult learners need to be able
to “...distinguish clearly between the techniques of self-directed learning and the internal change
in consciousness” (p. 38). Transformational learning happens with this internal change in
consciousness. It has been compared to a metamorphosis of sorts; like a caterpillar transforming
into a butterfly. Whereas informational learning changes what we know, transformational
learning changes how we know (Baumgartner, 2003). Mezirow (1991) believes when we can
understand ‘why’ we assign specific meanings to our relationships in real life, only then are we
true adult learners. Transformational learning has been described by Baumgartner (2003) as the
alteration of consciousness that radically modifies our way of existence in the world forever.
Transformational learning is an important component of self-directed learning because when one
becomes self-governing in their thinking processes, only then can one become a self-directed

learner (Baumgartner, 2003; Hassi & Laursen, 2015; Knowles et al., 2005; Merriam, 2001;
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Mezirow, 1991). As a result of this transformational change in thinking, one can achieve a true
self-directed learning stage.

Emancipatory learning. Finally, the third and final goal to becoming a self-directed
learner is to promote emancipatory learning. This is defined as the “process of freeing ourselves
from forces that limit our options and our control over our lives, forces that have been taken for
granted or seen as beyond our control” (Florida State University, n.d., p. 1). Emancipatory
learning is more about revolutionary change than it is about the individual pursuit of knowledge
as indicated in transformational learning. It is learning in the pursuit of social justice (Rhoads,
2009). Emancipatory learning concerns itself with a specific group of individuals: the
marginalized and the powerless. Thompson (2000) describes the pedagogy as scholarship that
““...can be used to assist individuals and groups to overcome educational disadvantage, combat
social exclusion and discrimination, and challenge economic and political inequalities” (p. 1).
Emancipatory learning is more related to social change than it is to individual change. Unlike
transformational change, emancipatory change may not be an individual choice. It is more of a
collective movement and it is not something that can happen overnight. This type of change is
important to self-directed learning because when one realizes how the pursuit of learning can
affect their overall position in life (transformational learning), only then can the individual strive
to change the environment around them, thereby affecting change in the lives of others
(emancipatory learning). Ranciére describes emancipatory learning as progress towards personal
scholarly freedom (Ranciere, 1991).

It is clear to see how all three goals for self-directed learning are linked. One cannot

become a master at reflection and understanding until they are self-directed. Also, one cannot
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participate in emancipatory learning until they take the time to properly reflect on their learning
and their reasoning for doing so.
Models of Self-Directed Learning

Self-directed learning is based upon three key principle goals for learning: the ability to
self-direct oneself in a learning situation, transformational learning, and emancipatory learning.
These goals subdivide the theory into different models. The resulting models fall into the
categories of sequential SDL, interwoven SDL, and instructional SDL. These models were
designed by some of the leading experts in the field of adult learning, among them Tough,
Brockett and Hiemstra, and Grow. Following is a detailed description of each model.

Sequential SDL. The sequential model was designed by Tough (1967) and describes
guidelines for deciding the what, where, and how to study. Tough recommended the best way to
sequentially self-direct one’s learning was to set appropriate deadlines, find good resources,
carve out the necessary time to learn, and then increase one’s mo