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CHAPTER |

DESIGN OF THE STUDY

After high school, thousands of graduates each year seek a college or other
advanced education to acquire a job, for many, the job of their dreams. Research has
shown that “more than 60 percent of all high school graduates now go on to some form of
postsecondary education” (Altbach, Gumport, & Johnstone, 2001, p. 39) as the need for
more highly skilled workers and a college education has increased over tlewéaat s
decades (Dilworth & Imig, 1995; Hoyt & Sorenson, 2001).

Early colleges were for an elite few, but college student numbers argraisi
(Parsad & Lewis, 2003) as well as the amount of information needed to succeed today.
Students must not only know more, but learn how to deal with the global society amidst
vast technological changes. In our information-based society, jobs today demand worker
trained beyond high school, require the mastery of certain kinds of information, and are
essential to success where higher education brings greater earniniev@ltbach et
al., 2001; Hunt, Tierney, & Carruthers, 2006; Newman, Couturier, & Scurry, 2004). In
other words, a person’s economic status is his/her educational level (LeaatiegsiVi
Inc., 2005) and “for most Americans, some level of education and training beyond high

school is the only path to a traditional middle-class standard of living” (Callanr&¥,



2002, p. 29). According to Redovich (2003), one does not need a college degree or even
to complete a degree program to enter the middle class, but then relates tegree is
highly desirable in most cases as the increased level of one’s educatioeasahigher
earnings and greater career opportunities.

The paradox is that a wide array of students, including many from racial, ethnic,
and socioeconomic backgrounds, are not academically ready to sucgesshplete
college-level courses, those courses that earn credit towards one’s plegplang to a
degree, as they were not prepared at the high school level for a collegeoeducati
(Bettinger & Long, 2007; Bottoms & Carpenter, 2003; Boylan, 1999a; Callan, 2006;
McCabe & Day, 1998). During the last decade, more than 60 percent of high school
graduates attended college, but only around 43 percent followed a college preparatory
curriculum, which meant completing more rigorous classes in high school that are
supposed to prepare a student for college (Breneman & Haarlow, 1998). Consequently,
pre-collegiate preparation has become increasingly prevalent as moschaypl
graduates are taking upper-level math and science courses (Callan, 2086) thain
graduation requirements.

But the high school mathematics graduation requirements vary from stateto sta
some states do not have any, and nationally, no requirements have been established
(Duranczyk & Higbee, 2006). The quandary that has transpired is that high school
students who are completing a college-prep curriculum are only half Bsttikee
under-prepared and need remedial courses in college (Hoyt & Sorenson, 1999) which
leads some to believe that following a specified curriculum or taking motreaasses

does not ensure readiness or preparation for a college education (Duncan, 2000).



Under-prepared students are first-time college students, who do nothmeet t
academic requirements needed for a job or required of their proposed postsecondary
institution, or who assess below a specific level on placement tests; thosesstageme
remediation through developmental education or remedial courses to sucgessfubh
degree. Developmental and remedial programs are sometimes mistakenhamged,
but have distinctly different meanings. It is important to differentiatevde remedial,
courses in reading, writing, and mathematics for college students lackiegskibs
necessary to perform college-level work at the level required by theelfrest] and
developmental education, which involves a comprehensive approach to helping all
individuals improve their learning skills (lllich, Hagan, & McCallister, 20048iedial
courses were created to remove a student’s deficiencies in basic skillght#tosay
have been previously taught but were not learned adequately or forgotten such that they
need to be repeated (Miglietti & Strange, 1998). But developmental programs and their
courses are designed to build a student’s competencies in basic skills that hava not bee
previously taught (in high school); one’s ability is not faulted, but one’s preparation is
(McCabe, 2003; Weissman, Silk, & Bulakowski, 1997; Wiens, 1998).

The National Association for Developmental Education (NADE) provides a more
detailed description of the scope of this special area.

Developmental education is a field of practice and research within higher

education with a theoretical foundation in developmental psychology and learning

theory. It promotes the cognitive and affective growth of all postsecondary
learners, at all levels of the learning continuum. Developmental education is

sensitive and responsive to individual differences and special needs among



learners. Developmental education programs and services commonly address
academic preparedness, diagnostic assessment and placement, develbpment
general and discipline-specific learning strategies, and aféelotirriers to
learning. Developmental education includes, but is not limited to: all forms of
learning assistance, such as tutoring, mentoring, and supplemental instruction;
personal, academic, and career counseling; academic advisement angdadurse
(NADE online, 2007)
Most often, developmental or remedial courses are non-credit and therefore not
considered college-level because they are not offered for instituti@akd. ¢fon-
traditional students generally need developmental or remedial math cagelara |
and Il were not taken in high school by many of these older students who are now
returning to college to better themselves (Miglietti & Strange, 1998hdfor both
algebra classes were taken in high school or through a General Education Dentlopme
(GED) program by some non-traditional students, the time lapsed since takingake
usually been too long for many to remember the material. But both remedial and
developmental courses can instill better basic skills and develop skills of writing
speaking, critical thinking, and good study habits.
Math remediation means preparing students for college-level coyrsasib
learning basic concepts and acquiring math skills that should have alreadytaieed a
at the high school level. Even though credit may not be earned, the knowledge gained is
an aid for math-dependent disciplines and a good investment for society as the economi

consequences could be staggering if remediation were not available.



Statement of the Problem

Thousands of students enter college each year underprepared. The lackaf neede
skills often necessitates remediation to successfully earn a codggeed Bettinger &
Long, 2007; Weissman, Silk, & Bulakowski, 1997). And, research has shown that despite
remedial or developmental academic interventions designed to provide the tovapara
they need, these same students are less likely to finish their degree (& &eswis,
2003; Wirt et al., 2004). In sum, the less prepared they are, the more likely they are t
drop out (Jerald & Haycock, 2002).

Pajares (1995) would explain the anomaly of a lack of student success, despite
remediation, on low student self-efficacy. If individuals feel like a fajlsedf conscious
or humiliated because of placement in remedial coursework, dropping out may become
their best solution. Perceptions of self-efficacy may very negatively imgaediation
strategies.

Theoretical/Conceptual Framework

Students who finish a remedial program and then take college-level courses have
been faulted, according to O’Banion (1997), for the academic rigor being dragged dow
and receiving college diplomas despite lacking knowledge that was once aysiotha
the completion of a degree program. Also, since higher education institutions desire
greater prestige, the focus is on gaining top students, those which areccedigeate,
which makes the under-prepared students undesirable (Newman et al., 2004; Phipps,
1998). This is an issue that can, for those students that require any remedidten, ma
them feel rejected or like a failure or an outcast. A students’ satieffican also be

changed; their confidence in themselves might be altered.



Self-efficacy theory has been used in research to predict student acmévem
mathematics (Pajares & Kranzler, 1995; Stevens, Olivarez, Lan, &nt&lenels,
2004). “Because perceived self-efficacy fosters engagement in leactiviiess that
promote the development of educational competencies, such beliefs affect level of
achievement as well as motivation” (Zimmerman, 1997, p. 208). Through this research,
self-efficacy might explain the anomaly of success for some and not otherderin ot
words, do those who gain confidence through remediation succeed and those who feel
less confidence fail or drop out?
Self-Efficacy Theory
Self-efficacy can play a role in students’ academic success @geahd
especially, for students in remedial programs. Bandura (1994) expressed that
Perceived self-efficacy is defined as people’s beliefs about their tapsaio
produce designated levels of performance that exercise influence overthaénts
affect their lives. Self-efficacy beliefs determine how people feelktimotivate
themselves, and behave.... A strong sense of self-efficacy enhances human
accomplishment... and people with high assurance in their capabilities approach
difficult tasks as challenges to be mastered rather than as threats to leel avoid
set themselves challenging goals and maintain strong commitment to them...
heighten and sustain their efforts in the face of failure.... In contrast, people who
doubt their capabilities shy away from difficult tasks which they view a®pals
threats. They have low aspirations and weak commitment to the goals they choose
to pursue. When faced with difficult tasks, they dwell on their personal

deficiencies, on the obstacles they will encounter, and all kinds of adverse



outcomes rather than concentrate on how to perform successfully. They slacken

their efforts and give up quickly in the face of difficulties. They are stow t

recover their sense of efficacy following failure or setbacks. Bechagertew

insufficient performance as deficient aptitude it does not require muaheféilr

them to lose faith in their capabilities. (p. 71)

Remedial math students who think they are unable to do math, who doubt their
capabilities, will not have the commitment to succeed. These students are thdones
will give up more quickly than others and most likely drop out.

Students who do not feel capable of being successful in a remedial math program
are doomed to fail and must be persuaded or motivated to turn those thoughts around; to
create a positive attitude of being successful. There are several waylsl tor lyaiin self-
efficacy. According to Bandura (1994),

Efficacy can be developed by [multiple] sources of influence. The mostieéfec

way of creating a strong sense of efficacy is through mastery of erpesi.

Successes build a robust belief in one’s personal efficacy. Failures undermine it

especially if failures occur before a sense of efficacy is firmgtdished... A

resilient sense of efficacy requires experience in overcoming olsstaobeigh

perseverant effort... A second way of creating and strengthening seftludlie
efficacy is through... seeing people similar to oneself succeed... Social
persuasion is a third way of strengthening people’s beliefs that they havie what
takes to succeed. People who are persuaded verbally that they possess the
capabilities to master given activities are likely to mobilize tgreaffort and

sustain it than if they harbor self-doubts and dwell on personal deficiencies when



problems arise.... It is more difficult to instill high beliefs of personal atfycby

social persuasion alone than to undermine it. Unrealistic boosts in efficacy are

quickly disconfirmed by disappointing results of one’s efforts. But people who

have been persuaded that they lack capabilities tend to avoid challenging

activities that cultivate potentialities and give up quickly in the face atdifies.

(pp. 72-73)
Remedial math students, who are told, convincingly, by teachers or peersylatthe
capable of doing math may strive harder to succeed. On the other hand, students who are
told they cannot do math or will not succeed, most likely will lose what little cordeden
they may have had and drop out.

Therefore, self-efficacy can explain the anomaly of success for sometand n
others because those who do gain confidence through remediation and a stronger sense of
accomplishment will succeed (Bandura, 1994; Pajares, 1995). Those students with
increased confidence will have or will develop a higher level of self-effiaad will
become more persistent, engaged, and have positive thought patterns and emotional
reactions; they will gain feelings of serenity in dealing with diffitattks (Pajares,
1995). Those who feel less confidence, self-conscious or humiliated with being placed in
remedial coursework, or like a failure will lose their commitment to puaistalege
education and drop out. According to Pajares (1995), low self-efficacy causessthe |
confident students to shy away from problems they deem hard to solve; because things
appear tougher and foster stress and a narrow vision of how best to solve a probéeem, thes

students expend less effort on activities and will most likely not be successfuiedial



or developmental courses. Without success through remediation, their best solution then
becomes to drop out of college.
Purpose of the Study

Through the lens of self-efficacy (Pajares, 1995), the purpose of this
predominantly qualitative study was to examine the thoughts and feelingeot hegh
school graduate mathematics students who were placed in remedial mathematics
programs at the college level after taking a placement test to determimeeticeived
level of ability. The voices of students who experienced remedial or developmenta
courses provided information needed to answer questions about the impact of their
placement and helped explain the phenomenon of staying in college or dropping out prior
to completing a degree.

This purpose was achieved by answering the following research objectives:

1. Describe the thoughts and feelings of recent high school graduate mateematic
students who have been placed in remedial mathematics programs at the college
level,

2. Analyze those thoughts and feelings through the lens of Pajares (1995) self-
efficacy;

3. Report other realities revealed; and

4. Assess the usefulness of Pajares (1995) for explaining phenomenon under review.

Procedures
This study used predominantly qualitative methodology to investigate the
phenomenon of academic success and failure for students who had recently graduated

from high school and were placed in remedial college math classes. Qualéataech



is used when the researcher is seeking to understand behavior from the ptsipmat
of view and allowing students’ voices to emerge is an approach best suited tdigeialita
methods (Miles & Huberman, 1994). Interviews were the main source of data because
understanding the perceptions of the remedial students was at the core afithis st
Analyses of academic records and the observations served to describe theasdmple
supplement and triangulate the interview data. A detailed description of the megyodol
may be found in Chapter 3.
Researcher

| grew up in a large family in a small farming community, am a simgklle-
aged female, and live in the same small college town where | received nmg BSSa
degrees. My math teaching career began at age 21 and then lapsed for 14 yeaas due t
very oppressive high school principal who later lost his administrative liceinsee
taught high school and as an adjunct math instructor, and presently teach at a four-year
regional public university with about 2,300 students. | have seen many students struggle
with math and require a great deal of assistance, even through math remedatien. S
students only needed a refresher course while others, at the opposite end of the,spectrum
needed the full-blown developmental coursework. Many students have been helped
through remedial or developmental classes. | have also seen many studempsfgive
various reasons and drop out of college that were taking developmental or remédial ma
courses.

With my mathematical background and familiarity as a remedializtsir,
certain biases exist in the way that | present and analyze the data. ridhte keep

those biases to a minimum by expressing my personal beliefs.

10



Data needs and sources

Creswell (1998) defines qualitative research as “an inquiry egsocof
understanding based on distinct methodological traditions of inquiryxphkdre a social
or human problem. The researcher builds a complex, holistic pictulgzesmavords,
reports detailed views of informants, and conducts the study in a natural settihg).(

Because the purpose of this study was to investigate students’ perceptions of
being placed in remedial math classes, data needs included this informatiboadiyec
gathered through interviews. Also needed was demographic and background information
from each participant to build a profile for each student involved.

Recent high school graduates who were remedial math students were the main
focus with primary use of interviews, supplemented by observations, demographic
guestionnaires, and a survey instrument. The site for the research was esteid\state
university’s remedial math class that was taught by a very diligetht imstructor who
markedly had great success with remedial math students. | gained axtaeppr@val by
requesting permission from the Oklahoma State University Instituticaé® Board to
use human subjects for the research and then went through the mid-western yisiversit
Institutional Review Board, and finally through the mid-western universitgth
department.

Data collection

Collection of the data was through observations of the participants in class and
follow-up in-depth interviews that were made towards the end of the semester. For
students that dropped out, an interview was done at that time to gain an immediate

response to the participant’s feelings as to their decision for leavirgeoll

11



One class of remedial math students was observed during class sessions in one
semester as students were presented with new material. “Observatiagtbatail
systematic description of events, behaviors, and artifacts in the socraj sbtisen for
study” (Marshall & Rossman, 1989, p. 79).

The determination of using one class was made to avoid factors that could arise
between two separate remedial math classes which may alter the outdbmeeskarch.
The study participants were remedial math students who were fisstrsshmen
directly out of high school.

After several observations of the classes, purposively chosen studentsn&ho we
recent high school graduates were interviewed, audio tape-recorded and thewster
were transcribed and constituted the main source of data for this study. Thiewge
were supplemented by review of the questionnaires and background information from
each student. “The interview is one of the main data collection tools in qualitative
research. It is a very good way of assessing people’s perceptions, medefimfsons’
of situations and constructions of reality” (Punch, 1998, pp. 174-175).

The following information was asked of my participants during the interviews

1. Why were you asked to join this class?

2. Do you feel that this was an appropriate placement for you?

3. How do you feel now that you have had an opportunity to learn the material
presented in this class?

4. What are your future plans?
During the observations and upon interviewing, | looked for indications as Pajares

(1995) noted could be present, where students might tend to avoid difficult tasks or have
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low aspirations or a weak commitment towards their goals. | listened tossegents
dwelled on their personal deficiencies or obstacles they encountered and if they we
ready to give up quickly in the face of difficulty. Also, | looked for signs r&fsst and
listened to see if they would say they struggled with math, could not do math or were not
very smart. On the other hand, | watched to see if some students approacheddlz¢ reme
course as a challenge, became engrossed in activities, had set high goals, and the
remained strongly committed to those goals. | looked for quick recovery frothazise
and listened to hear words of assurance that success was met, that thesesidde
gained a very positive attitude and good feeling of doing well while in the class.
Data Analysis

In analyzing the data, the interviews were transcribed and then checked for
overall general themes. “The most fundamental operation in the analysisitztoyeal
data is that of discovering significant classes of things, persons and ave ke
properties which categorize them” (Marshall & Rossman, 1989, p. 113). All pantipa
were given a different name to protect their identity. The questionmvesadditional
information that aided in the analysis of all the data, such as brighter students 8ad mor
or less effect from the placement into remedial or developmental classesiditienal
information included such items as pre- and post- Accuplacer test scores, high school
GPA, ACT or SAT scores, age, gender, time lapsed since last math class, etc.

Through the lens of Pajares’ (1995) self-efficacy, students that become more
confident will take a more active part in class, be willing to answer questiods
persevere in solving problems. “Students with greater confidence work harder ged lon

and are less anxious” (Pajares & Miller, 1997, p. 214). Whereas, those students who lose
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confidence will be more withdrawn and anxious, have increased absenteeism, and be
quick to give up rather than persevere; some will actually drop out of schooesPajar
(1995) summarized that students with low self-efficacy may see thingsngshare
difficult than they really are, which leads to greater stress and aveguvesion of how
best to solve a problem.

These paradigmatic traits of high and low self-efficacy were thertattiat
helped to answer my research objectives and guided my study. In Chapter 3al gave
detailed description of my methods used to extract information from my panti€ipa
which allowed these same identifiers to emerge as generalized themes.

Significance of the Study

Developmental education can be effective (Boylan, Bonham, Claxton, & Bliss,
1992; Waycaster 2001) but what about the large percentages of remedial/dembpme
students that are failing or not being retained. All students deserve the opgdaunit
overcome their lack of mathematical skills and develop mathematical pncfydie
pursue their career goals and dreams. Without the math skills, they may not foe able
choose the college major needed to meet their goals (Hall & Ponton, 2005). This study
answered some questions as to the factors associated with remedial or dev@lopme
classes that influence students to drop out or stay in college and therefore may lead t
developed guidelines for professional educators in this area.
Theory

For many years, tutoring or providing assistance to postsecondary students tha
lacked academic skills or knowledge has been commonly accepted. Ever ntcreasi

numbers of students are placed in remedial or developmental programs asudenes st
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are going to college, including those that are not as prepared to gain the knowledge
needed for present day jobs. But no standard assessment guidelines are usegesy colle
and universities to see if the efforts of remedial or developmental programscaessful

or if these courses may have an effect on the student. A study of more than 100 two and
four-year institutions by Boylan, Bonham, and Bliss (1994) revealed that omiglh s
number executed any systematic evaluations of their developmental proghass
evaluative assessments should not only measure success of the program through
completion rate, but also answer whether students are successful in eliglggurses

and being persistent in pursuing their career choices.

The students, in most cases, are not to blame for their lack of preparation and may
not complete a degree, but society can expect to endure the repercussions that may
develop. “The education of the so-called ‘remedial’ student is the most important
educational problem in America today...[as] providing effective remedial education
would do more to alleviate our most serious social and economic problems than almost
any other action we could take” (Astin, 2000, p. 130). Additionally, Astin disclosed that
failing to find the means to educate remedial students means the continuation and most
likely worsening of problems with health care, unemployment, crime, welfaial ra
tensions, the misdistribution of wealth, and citizen disengagement from thegbolitic
process.

The under-prepared students, those whose learning achievement has not kept pace
with our ever-changing technological world, are contributing to the growing and
perplexing situation that affects all segments of society. With many pnelpared

students failing or dropping out, state and federal tax revenues are affettted as
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increase with increased numbers of college-educated people (Newburgery&2000).
Also, voting behavior is more prominent with those that have more schooling, higher
incomes, and good jobs (Day & Gaither, 2000) and our democratic system relies on an
educated public to be actively involved in the political process.

Without the successful education of remedial students, the workforce will see
increasing shortages. “Juxtaposing the poor mathematical performance ofsswitlent
the skills necessary to function in the'2&ntury workplace... [will result] in a serious
mathematical readiness deficit among present and future Americanrsiditagedorn,
Siadat, Fogel, Nora, & Pascarella 1999, p. 262). By 2020, “According to the Bureau of
Labor Statistics, the nation will face a prospective deficit of about 1Bmlorkers
with at least some college education” (Callan & Finney, 2002, p. 26) which explains why
attaining a college degree is crucial to maintain an educated workforoerfeociety.

A very large part of the future workforce will be from minority and low
socioeconomic groups who, as mostly first-generation college students, presauttly
afforded the best educational opportunities at all levels (Callan, 2006). According to
Terenzini, Cabrera, & Bernal (2001), low SES students are not as likely to anroll i
postsecondary education as high SES, and if they do, they are less likely tae@mple
four-year degree. Also, without a bachelor’s degree, they are likely to earbdes
employed in lower-status jobs, and for the few that get a bachelor’s, thegsalikdéy to
attend graduate or professional school. Without some form of postsecondaryoegucati
opportunities for these young adults will be greatly diminished; they aill behind in
competing for a good job and in achieving or maintaining a high standard of living”

(Callan, 2006, p. 6).
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To maintain a thriving economy, every student must acquire the knowledge and
skills necessary to prosper economically and live sufficiently (Altbach, @081). A
postsecondary education for many will be the key to keeping this country a tival na
with citizens that take an active stance in contributing to society. Leah@ngetessary
skills is crucial for the existence of a strong America with civicalilgaged citizens
(Learning Matters Inc., 2005) which defines a college education as a kosietament,
not a personal one (Astin, 2000).
Practice

Students today have richly layered and complex experiences and resedirehing t
underlying causes and perceptions through listening to student voices cathstréng
work of remedial and developmental educators (Higbee, Arendale, & Lundell, 2005).
By investigating students’ feelings and attitudes with being placed in devel@ment
remedial classes, this study will make a contribution to students’ greateirig abilities
and personal belief in what they are able to accomplish. The results of tlyisctld
inform students; possibly enable them to understand their own difficulties with math,
even lead them to be more persistent. Also, it may help these students see that the
stigmatization associated with taking remedial courses is unwarrartetad these
courses are beneficial and for some, even necessary in acquiring theis.drea

Providing a greater depth of knowledge, the results of this study wpltéathers
to teach more effectively, allowing them to see what changes need tabgeanabling
students to become more efficient and effective learners.

By understanding students struggling with mathematics at the postsecondary

level, professionals can offer better assistance both during and before ewiteg
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can help identify appropriate remediation techniques...Many struggling students

are not identified as requiring special services for math during secondary school

[and] it is becoming increasingly evident that students need help understanding

mathematics, especially with the world rapidly evolving scientificatig

mathematically. Many college students encounter mathematicatliéie; which

can eventually act as a gatekeeper to earning a college degreea(iglait,

Knoop, & Holliday, 2005, p. 223)

Also, with more attention brought through research to remedial or developmental
programs, the secondary and postsecondary institutions will move towards working
together and collaborating to decrease the numbers that require remediattotneéwi
knowledge that comes from this research, goals can be developed to enhancedearning
the high school level and in developmental or remedial courses. A route to these goal
will be created by the faculty involved and a method for assessing performalnioe wil
developed. Those that teach remedial or developmental courses will also comthto se
vital importance of those classes and not feel a loss of prestige or view thedgesHche
under-prepared as demeaning.

Also, this study could change prevailing beliefs for those that think rencedisit
unnecessary and too costly and also for those that think that students are not meant to be
in college or cannot learn. All students, despite race or income level, desengiuerbe
the same educational opportunities and the students that are experienciegtidst gr
problems in math need greater attention and also more support. Because ennmollment i
postsecondary institutions by students with documented learning difficultreseasing,

researchers must begin to focus on the needs of this particular group (Mercer, 1997).
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Research

| am interested in learning why students are experiencing an effesihlpos
changing their initial career choice or deciding to drop out of colleggetdtier or feeling
serene with the challenge, after being placed in remedial or developmensalsc@eing
required to take remedial or developmental programs can be shocking to some and felt t
be a welcome challenge by others. There has been little qualitativechesedrow
developmental or remedial students and programs are literally seen in &our-ye
institutions and especially lacking is how the students view their placemesrhedial
courses such as math. By listening to students’ voices, the question will beeahaw&v
whether students are more likely to drop out or be persistent in pursuing a detjneg for
career choices.

Chapter Summary

Every student is entitled to the best education that can be provided for each of
them. Since jobs presently require a greater degree of knowledge, stadagtsded to
have some form of postsecondary education to be able to make a decent living for them
and to be able to provide for their families. Since many students do not learn everything
at the high school level, they require additional training in college to gainftdrenation
needed to complete a degree. The required remedial or developmental classesethat s
students need in college are through no fault of their own, mostly through a lack of
preparation in high school. This research has given traditional students the opptwtunit
express their inner thoughts about being placed in remedial or developmental ttiagse
in some cases, they paid extra for and may or may not count towards a degree. Through

the students’ voices, the research should answer whether remedial placement cause
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feelings of challenge or of failure for some or drives students fromelegrapletion.
Also, the research will show that without changes to better prepare mogh ischiool
and the continued help for students through remediation, society may see fevger colle
graduates over time rather than the increased numbers that are needed todgipbabur
market.
Reporting

The following chapters will give greater insight as to the importandeo$tudy
and allow the reader to see the numerous reasons that have led to the intensity of the
problem and the need for remediation. Chapter 2 is an in-depth review of the literature
and includes reasoning behind the needs and shortcomings of remedial and
developmental programs. Methods of conducting this study are outlined in Chapter 3,
followed by the presentation of the general themes in Chapter 4 and data amalysis
Chapter 5. The final chapter highlights the conclusions of this study andgeifjen

future research in this area.
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CHAPTER Il

REVIEW OF LITERATURE

“The unleashed power of the atom has changed everything save our modes of

thinking and we thus drift toward unparalleled catastrdpheAlbert Einstein

This literature revievexamines the consequential aspects that are associated with
being placed in a remedial or developmental math program to understand the feelings a
attitudes of traditional age freshmen at a four-year university. More ispdgifthis
review addresses the historical shift in education that transformed théi@claicarocess
of secondary and postsecondary institutions in the name of progress and the chain of
events that led swelling numbers down the remedial or developmental path. There is
discussion of ill-planned reforms, forced mandates, and standardized testing that have
contributed to thousands of under-prepared students needing assistance, resulting in the
creation of a formal remedial or developmental program for reading, writing, and
mathematics. The necessity for student preparation to succeed at the evkbge |
referenced as increasing job-skills knowledge is needed for advancing tephmdbo,
the review presents the roles of ethnicity and socioeconomic status thatvalstypart in

growing numbers needing remediation while generating a shortage in theoobr
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Under greater scrutiny is the problem behind the vast numbers of under-prepared
students enrolling in college that lack the skills to complete their degree amd)aired
to remediate. On the other side is the remedial or developmental assistaixe tha
supposed to help, but often drives students from degree completion. Consideration is then
given to the possibilities that stand between the assistance of remediation and the
students’ success of completion, with special attention towards one’s seteff

College Preparation Needed for Success

Students, in most cases, need some form of postsecondary education to be able to
earn a moderate living (Callan & Finney, 2002). Many are choosing to go to daliege
are not prepared upon graduating from high school (Bettinger & Long, 2007).df thes
students are not prepared for college-level courses then they will neg ppeparation
through math remediation to build necessary skills, or their ability to suateduer
courses or disciplines may be hampered (Johnson & Kuennen, 2004). Without
participation in any remedial or developmental programs or activities, apptekirnao
million students would drop out of postsecondary education every year (McCabg & Da
1998).
Reform and Secondary Education

In the past, officials have attempted several waves of reform, belsudents
would learn more, get the best education possible, or become adequately prepared for our
increasingly high-tech jobs. Both, the 1957 launching of the Russian satellite kSputni
and the release @ Nation at Riskn 1983, led to pouring billions of dollars into
education with massive changes but the outcome did not change; students seemed to be

even less prepared than before the reforms (Altbach et al., 1999/2005; Mercers& Har

22



1993; O’Banion, 1997). Despite good intentions and concurring about the specific or
intended direction, many of the reforms lacked theoretical and practsesces

(Hofmeister, 1993). Therefore, the reforms did not produce desired outcomes leaving
students to lose a great deal of educational opportunities, especially tHokaweit

abilities and achievement levels (Mercer & Harris, 1993). The missed exhatati
opportunities meant that the students were not fully prepared; did not gain the knowledge
needed for the next level of education or, in some cases, the skills to even get a job.

Many graduates are not prepared for jobs directly after high school as “80% of
sustainable jobs today require some education beyond high school and 65% of the
workforce need skills that include advanced reading, writing, mathematicailcriti
thinking, and interpersonal group skills” (Phipps, 1998, p. viii). Our nation is under
pressure to compete in a global economy forcing growing demands for everd{eigis
of that knowledge and skills (Callan & Finney, 2002). With technological advances, jobs
will continue to require even greater skills. The need for more advanced skilseaiié
the need for more advanced learning and “those individuals who are...knowledge
workers will have an increased importance in [our] global economy” (Tielr899, p.

7) as the 2% century students continue to need even greater knowledge for advancing
information-age employment (McCabe & Day, 1998).

Over the past two decades our educational systems have become globally
embedded and our educational institutions are under continual intense pressure to adapt
the curriculum and promote more and better learning to meet the changing nibeds of
labor market (Broadfoot, 2000). Broadfoot also noted that, in these times of this globa

economic competition, our government and society has become obsessed with

23



international rankings of measured educational outcomes which has led to even more
efforts of reform.

Another such reform, a policy mandate, was the No Child Left Behind (NCLB)
Act of 2002 which required states to fill the nation’s classrooms with highly aehlifi
knowledgeable, and experienced teachers. Since the teachers, who may ormasg not
had a degree in the field they were teaching, had to test and assess, atbigperd
results, develop professionally, and be held accountable, students lost instruion tim
and valuable learning opportunities. Some parts of the curriculum were gettittig shor
changed to make time for improving the test scores, which actually lowered tite @fua
education in the schools (Popham, 2004). Prior to the NCLB Act, Toch (1991) had
already expressed that increased standardized testing was to blamestadent's
mediocre level of learning as the testing drove down the level of instructiaglsmeed
higher academic standards to prepare students for higher education and thifking s
jobs. Implementing mandates leaves little time to give students théaitthey deserve,
especially for students that do not try as hard and need motivation or do not learn as
quickly as others.

There are numerous issues and reasons surrounding the lack of preparation at the
high school level. Besides being laden with mandates and devoting time to test
preparation, lower socioeconomic schools, those which are largely made up of students
that are eligible to participate in the federal free or reduced-prick fpnogram, do not
have the funds to hire quality teachers, or in many cases, teachers that haee andegr
the subject being taught (Darling-Hammond, 2004; Haycock, 2001). Some believe the

rigor of high school mathematics is too low for students to be prepared at the colleg
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level (Hoyt & Sorenson, 2001). Others feel that some students are not meanefge-coll
level work (Cronholm, 1999; Marcus, 2000; Trombley, 1998) since the students did not
acquire or learn the needed skills for whatever reason.
Under-Prepared Students
Thousands graduate from high school each year and most seek a college or other
advanced education to acquire a job to earn a living. “College-level learning basebec
increasingly important to the economic prospects of states and nations| as toehe
life opportunities of the individuals who reside there” (Callan & Finney, 2002, p. 25).
Many students now realize the importance of mathematical knowledge andosomne f
postsecondary education for meeting career aspirations (Stage & IKioas{e995).
Of the thousands of high school graduates, the majority should be academically
prepared to go on to college. But research is pointing out the fact that
Traditional undergraduates arecaming to college more poorly prepared than
their predecessors. As a result, there is a growing need for remediatcamdig
to a national survey of student affairs officersiearly three-fourths (74%) of all
colleges and universities experienced an increase within the previous decade in
the proportion of students requiring remedial or development education at two-
year (81%) and four-year (64%) colleges. Today, nearly one-third (32%) of all
undergraduates report having taken a basic skills or remedial course in reading,
writing, or math [and] colleges and universities have a poor reputation in
providing effective remediation (Altbach et al., 2001, p. 46).
For those that choose college as their path, many discover through placeremnt test

other form of testing, or ACT or SAT cut-scores, they are viewed as ungarpde they
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appear to lack the skills required by the institution for taking college-leuetes. Most
colleges then require that the students must successfully complete resnedial
developmental courses in the deficient areas before being allowed to tage-teliel

course work. The enigma propagated here is that “lower level course placeayemive
implications for student attitudes toward college and the motivation to stay in’school
(Walker & Plata, 2000, p. 25) and we know very little about how students’ attitudes and
values affect their academic success (Lundell & Higbee, 2000).

In 1987, the American Association for Higher Education defined “under-
prepared” as being incapable, or unexposed, or trained not to achieve or culturally
threatened by learning. Despite the meaning, numerous high school graduates lack
adequate academic preparation for higher education and the less-prepared stidents a
more likely to need remedial assistance to do college level work (Bet&nigamng,

2007; Hoyt & Sorenson, 2001; Parsad & Lewis, 2003). Nearly 33 percent of all students
entering our colleges and universities are under-prepared (Boylan, 1999a) anceab6 perc
of U.S. college students who have earned more than ten credits have been enrolled in at
least one remedial course (Adelman, 1999).

The need for remedial courses for under-prepared students has continued to
increase over the past thirty years and the two-year community coltega®eiding the
majority of remediation (Breneman & Haarlow, 1998; Boylan, 1999b; Ignash, 1997;
Smittle, 2003). In 1995, the National Center for Education Statistics (NCES) found tha
29 percent of all freshmen required remedial education at four-year unigeasitiel 1
percent at two-year institutions (Hoyt & Sorenson, 2001). By 2000, 80 percent were

taking remedial classes at public four-year institutions and 98 percent at publiedr
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institutions (Parsad & Lewis, 2003). With vast numbers taking remedial soatrsso-

year colleges, attrition for these students at a four-year institution kelynliThe

majority of students who start out at a two-year institution never receiaecalbureate
degree” (Duranczyk & Higbee, 2006, p. 22). With the vast numbers requiring assistance
through remediation and many dropping out of college, changes need to be made but at
what level of education should the changes occur.

For some time, the pre-collegiate educational system has been blamed fas stude
being under-prepared (Mills, 1998). As a result, colleges and high schools stnedgthe
the math requirements in the 1980’s but the numbers were still increasing for tiiose w
did not have adequate math skills for college (Duncan, 2000). In 1994, according to the
National Council of Teachers of Mathematics (2000), all states were requiaediit
challenging academic standards in the core areas of mathematics. In 20@hdaels
were again changed and presented as a better and more workable revisipmaRels
suggested that schools needed to require more rigor and more units of math in high
school. However, requiring more units of math in high school does not ensure students’
acquisition of the information (Duncan, 2000). Students are not learning adequately to be
prepared for a postsecondary education and their lack of knowledge has been, irssociety’
eyes, demonstrated through international test scores (Broadfoot, 2000).

U.S. high school students academically lag behind their counterparts in other
industrialized countries (Hagedorn et al., 1999). The Trends (formerly Third in 1995) in
International Mathematics and Science Study (TIMMS) tested the mathiandesc
knowledge of over a half-million students from 40 plus nations at different grasle lav

1995 and 2003 and the results indicated that U.S. students were outperformed by several

27



countries in mathematics with little improvement between testing yeamke &

Gonzales, 2006). Also, the Program for International Student Assessment (PISA) in
2003, which focuses on mathematics literacy, or the ability of 15-yr-olds to apply
mathematical skills to a real-life context, showed that “U. S. 15-yr-olderpeed worse
than more than about half of their international peers” (Lemke & Gonzales, 2006, p. 24).
The results from these tests, that have depicted that American studemtly @aeerage

math students to some and in some instances, below average, has outraged business
leaders, bureaucrats, and many others across America. Through Americegge oomore
reform has been set in motion and pushed colleges and universities to change. Stricter
acceptance polices have been made as well as trying to gain the bestlaedtbrig
students (Newman et al., 2004).

Even though some colleges and universities have strict acceptance poligjes, ma
students are still specifically unprepared for college-level mathesreatid math-related
courses (Hagedorn et al., 1999). “Among the 1992 12th-graders who enrolled in
postsecondary education between 1992 and 2000 ... 27% had to complete at least one
remedial mathematics course” (Chen & Carroll, 2005, p. 11). Freshmen totasatre
about 300,000 nationwide from fall 1995 to fall 2000 but the statistics did not vary; 22
percent of entering freshmen undertook remediation in mathematics (Paksadss
2003). Reports from the NCES show that, nationwide, of all entering college freshmen,
24 percent are required to take remedial mathematics (Merisotis & Phipps, 2000).

In a 15 state and 80-some-odd community colleges’ experiment in 2002, findings
showed that 61 percent of the students needed a remedial math course (Ashburn, 2007).

Ashburn added that the more distressing fact was that two years later onhgdn,pen
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average, had successfully completed their remedial coursework and moved on te college
level math.

The Maryland Higher Education Commission did a study on remediation and
found that students who took college-preparatory courses in high school and immediately
attended a two-year institution, 40 percent needed math remediation (Phipps, 1998) but
the numbers did not account for Maryland students that did not follow the college track
curriculum. Also the study noted that at one of the community colleges, 73 pdrcent o
college-preparatory students needed math remediation. Not all institutiohstates
have as large of percentages requiring remediation, but as the ratesllofesririncrease
in postsecondary education as in the past 30 years (Parsad & Lewis, 2003)tutants s
that have difficulty with math or are not fully prepared for college-levehroatirses will
still need some type of help, possibly remediation.

Remediation is necessary for many of the under-prepared as collegensrigeao
way of life for most to succeed. However, the actual word “remediation’eanédial”,
according to Astin (2000), has a negative inference or implication that something needs
to be fixed or “remedied.” Astin added that the actual association with ‘retioedizan
make students feel inferior. For the students that did very well in high school math, be
required to remediate comes as quite a shock (Walker & Plata, 2000). How can 'students
math skills and credentials be good enough to graduate from high school and only a short
time later in college, be lacking to the point they are placed in remedial lassex

The stigmatization students feel in college as a failure at the high sehebl |
(Phipps, 1998) can, by being required to take remedial math, make students feel like they

failed. But without a remedial math course, “substandard math skills areexkpec
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hinder a student’s ability to succeed in other university courses and meet graduation
requirements” (Johnson & Kuennen, 2004, p. 25).

Some remedial students may have some serious difficulties with math but many
just have low “scores on some form of normative measurement—standardized tests
school grades, and the like” (Astin, 2000, p. 132). According to Fleischner and
Manheimer (1997), approximately 5-6% of school-age students have significantltiffi
in mathematics. But not a lot of research exists on college students encountering
difficulties with math (Strawser & Miller, 2001). Of the school-age stuzlesith
significant difficulties that may choose college, they will need masistasice but can
benefit from the higher skills level brought to the workforce (Breneman & délaarl
1998). The added attention and acquired skills will give them greater opportunitfes in |
even if they drop out of college. But are these remedial students dropping out because
they feel inferior or because they give up, feeling they cannot do the math.

All students do not learn at the same time or at the same pace as their peers
(O’Banion, 1997). Some students will actually feel “tension and anxiety thateirefsif
with the... solving of mathematical problems” (Richardson & Suinn, 1972, p. 551) and
may become extremely nervous, nauseous, or not be able to hear the teacher oobe able t
concentrate (Godbey, 1997). Other factors that may have contributed to stud&rdg’ lac
math skills might include: (a) a time factor with long periods between madhed or a
lack of practice; (b) a fear of math; (c) excessive absences; (d) thmlatigability or
inability is hereditary; (e) a negative experience with a teachdraying a learning

disorder or disability or poor study skills; (g) a lack of motivation or interesgenaral
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negative attitude about school; or (h) a low self-esteem or self-image (Godbey, 1997
which may sink even lower with required remediation.

In a study by Johnson and Kuennen (2002), findings suggested that math skills
were critical to student performance in other disciplines even though stutmeéded
remedial math did not do as well as their nonremedial counterparts. Also from the stud
Johnson and Kuennen found that the remedial students that had completed their remedial
coursework had a better grasp of basic mathematical concepts than thelrstueelds
that had not completed their remedial coursework.

Some students do not complete a degree after being required to take remedial or
developmental math courses. Even with assistance through remediation, students enrolle
in remedial math are less likely to earn a degree or certificate (Ratsadgis, 2003);
the more remediation they need, the more likely they are to drop out (Jeralcc&dday
2002). Research shows that 50 percent of all students never make it to graduation while
67 percent drop out of community colleges (Learning Matters, Inc., 2005) and
“underprepared students have historically been the ones most likely to drop out at any
level of education” (Astin, 2000, p. 130). Astin also reports that overall dropout rates
among the poorly prepared are rather high, with only 20 percent completingea deg
six years compared to 80 percent of the best prepared students. However, those student
who complete the basic skills requirements through a remedial or developmental math
program have a better chance to succeed academically (Bettinger £00rgHaeuser,

1993; Phipps, 1998).
The students that complete remedial or developmental math and go on to college-

level courses have been blamed for a decrease in the academic rigor oflegbégeath
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courses. “Proponents and opponents alike point to the effects of remedial education on
the quality, accountability, and efficiency of higher education institutiongri@dtis &
Phipps, 2000, p. 68). The 1993 releasAmAmerican Imperativetressed how the rigor

of college-level courses had been dragged down (O’Banion, 1997). Also, diplomas were
being awarded to students lacking knowledge normally associated with & cdigege;
therefore, the quality of the degree may not have the same meaning today aslid.once
The excellence of a higher education institution is defined primarily bgstaurces and
reputation, enrolling top students for greater prestige, which makes the undeegrepa
student bad news for higher education (Phipps, 1998), creating yet another factor for
those that require any remediation to feel branded as a failure or loweethesteem.

To add to the feelings that a remedial student may be experiencing is thafact
many faculty view the teaching of under-prepared students as being “unglamorous
unimportant, and—in many institutions—demeaning” (Astin, 2000, p. 131). Astin
attributes these negative feelings, on the part of the teacher, to undeeg@rspdents
taking more time, being harder to educate, posing a threat to the institutiorlereae
and reflecting the remedial students’ poor performance or failure back orctiitg.fa
Also, Seese (1994) expressed that some faculty feel a loss of prestigeadteng
remedial or developmental courses. Creating even more adverse perceions, A
(2000) added that many institutions hire outsiders or cheap labor to do the remediation
leading remedial or developmental students to think that their education is naot value

According to Boylan, Bonham, Jackson, and Saxon (1994), 72 percent of those
teaching developmental or remedial courses are part-time. Thipaiggests a

debilitating preference by the colleges and universities, making it hardiefunder-
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prepared who need more time with the instructors. For this reason, developmental
education research has indicated the importance of full-time, informed antlawedd
professionals to work with remedial math students, especially for those at nslsor

likely to fail without benefit of trained instructors (Roueche & Roueche, 1993{I&mi

2003). These students need to have their non cognitive needs met as well as their
cognitive and be taught by motivating teachers who want to teach edrsedients

(Smittle, 2003), not instructors who do not have the commitment or the desire, much less
a positive attitude.

The question is whether teachers’ negative attitudes are felt or sensed by the
remedial or developmental students. Duranczyk and Higbee (2006) conveyed that non-
cognitive factors can impact student achievement as well as interaathematics.
Attitudes of others can affect one’s confidence in their ability to learnemmtics (U. S.
Department of Education, 1998) and especially for remedial or developmental
mathematics students (Higbee & Thomas, 1999).

What constitutes remedial or developmental courses varies from institution t
institution and many colleges and universities feel that acknowledginthéyagnroll
students who require remediation is not in their best interests (Merisohgg&s?2000).

In fact, numerous higher education institutions view the under-prepared aatddhre

their academic reputation (Astin, 2000) generally because their execitedefined by

what students bring to college rather than by the value added (Moore, 2004 atbegis|
and the public question the necessity of remediation, especially due to the highncbsts, a
are joined by university officials in the debate of who should be responsibledbimiga

and paying for remedial or developmental courses and even more so as resoerces hav
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gotten tighter (Ignash, 1997). Also, Ignash indicated that as the debates haveadtensif
so has the push for accountability; being held responsible for student outcomes in public
funded entities. The debates and the negative climate surrounding remediatexh has |
some four-year institutions to quit providing remedial or developmental programs thus
making the stigma associated with needing remediation even more pronounced. Ignash
(1997) added that these four-year institutions believed that they should not be required to
offer the courses since remediation is not college-level education.
Remediation

Remediation has become a common term in the literature but understanding its
necessity and origins makes the ramifications of remediation cleargnofss of the
related literature will provide a better understanding as to how remedial’/elopmental
math education arrived at its present form of practice to assist those thatiare
prepared and possibly give reason to the waning interest in mathematistieaient
today.
The Historical Roots of Remediation

Until the late 1800’s, education in the liberal arts generally meant takimgeso
in Latin, Greek, mathematics, elocution and rhetoric, the sciences or tilmabphy,
and moral philosophy with physical education also a part of the curriculum (Altbach,
Berdahl, & Gumport, 1999/2005; Colby, Ehrlich, Beaumont, & Stephens, 2003). Early
U.S. colleges were designed for and limited to a small number of white male members of
an economic and social elite; each institution had no specialized faculty, notdistinc
departments, and a single professor that might lecture or recite all of vimuphg

mentioned subjects as the method of instruction (Colby et al., 2003). Colleges were
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intended to serve society and societal demands became more complex over time
impelling institutions to move from elite to mass education (Altbach et al., 1999/2005;
Newman, Couturier, & Scurry, 2004). Societal demands, increasing technological
advances, and the need for more knowledgeable workers led to greater political
involvement in higher education over time (Altbach et al., 1999/2005).

“During the nineteenth century, college curriculum and entrance requiement
steadily increased [and]....as a result of increasing rigor...more studewesl atr
college with insufficient academic preparation” (Stephens, 2001, p. 2). Stephens
articulated that under-prepared students had to be accepted to insure income and to keep
higher institutions operating. The acceptance of these students led tottrenfedial
education program being offered and institutions across the nation then followedlsuit wit
preparatory departments (Casazza, 1999) as the political involvement of higbatien
became more active.

After the Civil War, social and economic factors pushed higher education to
expand rapidly which included greater industrialization, an influx of immigramdisthee
Morrill Federal Land Grant Act of 1862 (Altbach et al., 1999/2005; Colby et al., 2003).
The Act of 1862 along with the Morrill Act of 1890 opened the doors to a more diverse
group of students and led to increasing numbers of under-prepared being admitted
(Casazza, 1999; Stephens, 2001).

During this century, reform was more eminent with a move towards general
education. Land-grant institutions were established to teach agricultdraiechanical
courses to support a growing industrial economy (Merisotis & Phipps, 2000; Phipps,

1998) and the need to provide a more practical education (Kezar, Chambers, Burkhardt,
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& Associates, 2005). New university leaders saw a need to replace “the oldditzetia
core curriculum that concentrated on classical learning and religioussheith a new
model that combined specialization in a major field with breadth obtained through a
sampling of courses in other disciplines” (Colby et al., 2003, p. 29). One of the leaders,
Harvard’s President Charles Eliot, expressed that introducing students to aswrare
fields of learning and allowing them more flexibility would make the culuim more
exciting and engaging to the students (Bennett, 1997).

Financial instability led colleges and universities to begin competingfiidents
to stay open and admitted students that were not fully prepared for the rigoegécoll
Towards the last of the Y&entury about 238,000 were enrolled in all of higher
education with more than 40% of the first-year college students partigpatpre-
collegiate programs (Ignash, 1997; Levine, 1978).

“By the early 1900's, the focus and structure of higher education had undergone a
shift that involved opening opportunities to a much larger and [even] more diverse
audience... and adoption of the German university model which stressed spemélizati
(Colby et al., 2003, p. 28). Within the"™6entury, under-prepared student numbers were
continually increasing as enrollments heightened. “Due to increased coomgeti
students among higher education institutions...underprepared students continued to be
accepted at growing rates (Merisotis & Phipps, 2000, p. 69). “Over half the students
enrolled in Harvard, Princeton, Yale, and Columbia did not meet entrance requirements
and therefore were placed in remedial courses” (Phipps, 1998, p. 3).

At the end of World War Il, many veterans took advantage of the Gl Bill with

vast numbers enrolling and many needing remediation. By 1946, over a million
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servicemen had enrolled, and in the next seven years, 2.5 million had been admitted to
institutions of higher education, with a large majority of them requiring rexheolirses
(Casazza, 1999The numbers of under-prepared continued to grow with open

admissions policies after the Civil Rights Act of 1964 and the Higher Educatiasf Act

1965 (Altbach et al., 1999/2005). These policies gave access to all, created massive
growth in higher education, and granted educational opportunities to special needs
students, more women and minorities, and students with low socioeconomic backgrounds
(McCabe & Day, 1998; Prieto, 1997).

During the 1960’s and 1970’s, as national test scores measurably declined, the
continued influx of poorly prepared students led colleges and universities across the
nation to put formal remedial programs into place (Duncan, 2000). By the 1970’s, many
students were first-generation college students who scored poorly on actespicut
college was their way to increased social mobility (Casazza, 1999; Stephens, 2001).
Mandated testing then led to more higher education institutions implementiadiaém
programs in the 1970’s and 1980’s and today many students continue to require
assistance through remediation, especially in math.

The unfortunate realization is that little to no progress has occurred inmgduci
the need for remediation from then to today. As access to higher educationeidcreas
numbers in postsecondary institutions enrolled in remedial or developmental courses
continued to rise and this trend is ongoing; the vast numbers of under-prepared students
still exist. Students are not achieving sufficiently in academics in kigbo$ and lack the

skills to advance their education at the postsecondary level. Without some level of
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postsecondary education, these students may not be able to meet a traditional middle

class standard of living.

Remediation Today
Remedial instruction has been an essential part of higher education foharore t

a century and is nourishment for the minds of the under-prepared. Specially designed

programs to assist under-prepared students have been offered at the postsecohdary leve

since the first formal program at the University of Wisconsin in 1849 (Bran&n

Haarlow, 1998Brier, 1984; Taylor, 2001) and even earlier at Harvard, tutors in Greek

and Latin were provided (Merisotis & Phipps, 2000; Phipps, 1998; Waycaster, 2001).
Remediation provides opportunities for students who lack the academic skills to

succeed in postsecondary education (Parsad & Lewis, 2003). Bahr (2004) says that
The goal of postsecondary remediation is to raise the basic skills of studemts up t
the minimum level necessary for success in college-level courseworlerfurth
educational advancement, and functional participation in a democratic society. It
is ... intended to restore opportunity for those who would be relegated to meager
wages, poor working conditions, and low socioeconomic status. (p. 4)

The efficacy of remediation has been the saving grace of many students foougime

years but being required to remediate has a lasting effect, a verivaeadtdct on those

that do not successfully complete the classes. To add to the problem, lower academi

standards and persistence rates have resulted with remedial or develbptheraion

being increasingly provided to under-prepared students (Altbach et al., 1999/2005)

causing many public officials to be extremely concerned about the perceiaddadion

of a college degree (Ignash, 1997). Because of the consequential aspects that have
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evolved concerning remediation and the actual participation being stigmatized as
something bad or belittling, the matter should be examined to better serve timsstude
Costs and Benefits of Remediation

Remediation offers opportunity for both students and the institutions in which
they are enrolled. Without the substantial number of students, Mills (1998) infested th
institutions could be cut off from a source of enrollment which could create large
financial consequences. Mills added that the institutions admit and retain thb=g st
who otherwise would not likely enter and be successful at the collegiate level.

Colleges can be hurt financially without the students that require reroediati
do not perform as well in college as some, but the institutions can also earn a bad
reputation for not retaining these students. Also, some higher education institugions ar
seeing funding being decreased, their budgets are lowered if studerds r@tained
(Adam, 2007).

Students at some institutions have to pay more for remedial or developmental
courses as they are an added expense for the college or university. How&weoert, aviy
remediation some students would not be able to get a degree. The benefits far outweigh
the costs in that the students gain knowledge and society reaps rewards. Ihlayrepor
The Institute for Higher Education, Phipps (1998) asserted that remediati@ontiue
to be a core function of higher education and a good investment for society as the
alternatives can range from unemployment to low-wage jobs and welfaréyadidic
and incarceration. Going to college results in greater economic benefits to tlee publi

through increased tax revenues, greater productivity, reduced crimearatescreased
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quality of life; institutions of higher education produce citizens that will duoute to the
common good through greater civic engagement (Newman et al., 2004; Phipps, 1998).

Some students must take remedial or developmental math classes muléple tim
making the situation even more disparaging and more costly. Less than orre-half a
successful on their first attempt in a remedial or developmental math emarsehigh
percentage who fail are minorities who likely have less access to naditeequeachers
(Stage & Kloosterman, 1995; Walker & Plata, 2000). The remedial or developmental
math program is not working as well as it should with all students since many are not
reappearing in mainstream college life (Haycock, 1996). Walker & Plata (2€fded
that some studies have shown that a remedial or developmental math program does not
improve students’ mathematics ability while other studies showed that rermedial
developmental math does help in some cases. Low success rates in remedial or
developmental math may be related to the inability of younger students to overcome
shock and feelings of inferiority when placed in remedial or developmental magesour
especially if they were successful in high school algebra (Walkert&,2@00).

Student achievement, including math skills, remains unacceptably low (Haycock,
1996). Students are not retaining the information or are not getting the concelpts at al
Too frequently students arrive at college unable to compute easily or thinklgréainod
this is especially true of minorities and students from low-income fapbigt the
phenomenon is not restricted to them (Haycock, 1996). A very important fact is that
ethnicity and socioeconomic status strongly correlates with life chiNeesman et al.,

2004) and our educational system is differentially effective for many depemalitingir
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social class, race, ethnicity, language, background, gender, and other aj@meogr
characteristics (Duranczyk & Higbee, 2006).
Characteristics of Remedial or Developmental Students

There are no set or distinct descriptors that would overwhelmingly cover all
remedial and developmental students; as well, every remedial or developroargalan
every campus may also be as unique. The remedial or developmental math stadents ar
very diverse as each varies in age, ethnicity, socioeconomic status, andlgspecia
ability.

Many high school graduates find jobs, join the military, start families, or pursue
other channels before continuing their education (Ignash, 1997). According to a Southern
Regional Education Board (SREB) report, many older students go to collegk & see
better job escalating the demand for remediation; older students need help keth hig
mathematics and writing (Abraham & Creech, 2000) and our legislators agertbeal
public accept that the older students need help through remediation but do not understand
as well why those students right out of high school are under-prepared (Ignash, 1997).
The SREB report explained that recent high school graduates may hava takkge-
preparatory curriculum but still require help because they did not get felhaped or got
low grades, while those that skip mathematics their senior year or do not tage-colle
preparatory classes will need remediation. Some remedial or developmatital m
students may only need a refresher course to prepare them for collegaeddveburses
where others have little or no prior skills and background knowledge.

The average age for all college-bound students has increased due to more adults

seeking to better themselves through a college degree. Among remedial or denédpm
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students, age ranges from 16 to 60 (Boylan, Bonham, & Bliss, 1994), the majority are
white and first-generation (Boylan, Bonham, & White, 1999), one-third are nésorit
with mostly African American and then Hispanic students, and over 50 percentof the
are women (Knopp, 1996). Additionally, one in five students are married (Boylan et a
1992), two out of five receive financial aid, one in three work 35 hours or more a week,
one in ten is a veteran, and three in five are 24 years of age or younger (Knopp, 1996).
The under-prepared developmental students represent approximately one-third of
incoming freshmen and create increased challenges for higher educadttatians.
They not only inflict additional expense for some college and universities, the wadua
rate for remedial or developmental students continues to be around 40 percent (Boylan,
1999a) compared to 69 percent of all students completing a degree at private, not-for-
profit, four-year institutions and 53 percent at a public four-year institution (NCES
2003).
In the first year of college, students have always been faced with mag&ing th
transition from high school to college. As they make the transition, frequaatly are
asked to be more responsible for their own learning (Wadsworth, Husman, Duggan, &
Pennington, 2007). But students today are not only challenged by needing to know more
and be more active in their learning environment, they are affected by outside
circumstances that create even more conflict for them. More students thanesver
coming to college psychologically damaged due to divorce, suicide attempts, eating
disorders, and psychiatric reasons (Altbach et al., 2001). Those students that laave full
part-time jobs with family responsibilities struggle to meet collegeashels. Other

students feel pressure through family expectations while first-gemesitidents may
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sense a lack of support from families that know little of the college exper{&@isbons
& Shoffner, 2004). These personal and family experiences may also adversely aff
students’ social and psychological well-being (Altbach et al., 2001). Many olithenss
that are immensely affected by external situations or circumstarestidents of color
or of low socioeconomic background (Ignash, 1997; McCabe & Day, 1998).

The Roles of Race and Ethnicity in Remediation

Haycock (2001) related that gains were made between 1970 and 1988 to close the
achievement gap between minorities and whites but the gap has since widenedk Hayco
added that about 1 in 30 Latinos and 1 in 100 African Americans can do elementary
algebra compared to 1 in 10 white students. Also, Haycock expressed that youag Afric
Americans are only about half as likely as white students to earn a b&cHelmee by
age 29; young Latinos are only one-third as likely as whites to earn a calgged
Immerwahr (2003) reaffirmed this information as he related that Hisparadsss likely
to acquire a higher education degree compared to non-Hispanic whites anAfric
Americans with the reasons ranging from lack of financial resources lacthef
knowledge of how to proceed. Age and ethnicity of students, as well as their enrollment
status, are significantly related to performance in remedial or develogdgmeathematics
and college algebra (Johnson & Kuennen, 2004).

According to the New York Times, Texas Southern, an all black institution, had
about 33% that required remediation before they could enter college-level courses
(Freedman, 2005). Minorities and low socioeconomic groups still comprise thesgreate
numbers needing remediation; if this pattern persists, mathematics ruzésigvill

negatively affect success in many college courses and become a liiadtioginh
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undergraduates’ career choices (Walker & Plata, 2000). A continuation of this
socioeconomic pattern means students do not successfully remediate to cooliplge c
level courses required for a degree and are bound to low-paying jobs, the samedilemm
some of their parents faced. This could become even more imperative as “predictive
studies suggest that students of color are the fastest growing segment of thiggpdpula
(Scurry, 2003, p. 3), making demographics a major concern of education (Olson, 2000).
This could mean epic proportions of unemployed who only have the skills for low-skilled
jobs that may already be filled, and lead to increasing welfare, intemgsidyime, and
more taxes to help support those living at the poverty level. A solution to end the growing
disparity between whites and students of color, especially when considering our
workforce needs, is to have access and ensure degree completion (Newman et al., 2004).
However, “Research has shown the culture of low expectations of and for loweincom
students and students of color, along with a lack of access to rigorous high school
curricula, undermines their chances to enter higher education prepared and ready for
college-level work” (Newman et al., 2004, p. 161). To add to this already dismal
situation, “Colleges and universities have turned their attention and resoorods\ir-
income students and students of color to the more affluent and easy to educateafiNewm
et al., 2004, p. 166).
The Role of Socioeconomic Status in Remediation

There are multiple aspects and reasons behind so many students not being
academically prepared for college. According to McCabe & Day (1998)

Of all [the] factors, poverty correlates most closely with academicidefy

from kindergarten to college. The cyclic relationship between educational
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achievement and socioeconomic status has been long established, and current

population trends suggest increased poverty among the growing numbers of

underprepared Americans if we cannot meet their educational needs. (p. 6)

The poor are destined to remain poor without being offered greater educational
opportunities. The success of this nation is dependent upon meeting the challenge of
reversing the growth of a permanent and disenfranchised underclass (McCabg & Day
1998).

For many years, the issue of inequality in schools was avoided or ignored. The
poverty level of students and their schools still present a challenge to students’
educational progress and achievement (Van Haneghan, Pruett, Bamberger, 2004; Wirt e
al., 2004). In the early part of this decade, high school students dropped out of school at
six times the rate of their peers from high-income families (Wiat.e2004).

A student’s skin color, economic status, or background should not dictate his/her
educational opportunities (Olson, 2000). Students in high poverty schools are more likely
than other students to be taught by teachers without even a minor in the subjects they
teach and in predominantly minority high schools, in math, many teachers do not even
meet the states’ minimum requirements to teach (Darling-Hammond, 2004; Kaycoc
2001). These students are being cheated out of even a slim chance to climb out of the
poverty level; to ascend the social mobility ladder. According to Newman et al. (2004)
“A college education today is...the pathway to social mobility, personal prospzerd
civic engagement” (p. 154).

As if these complex circumstances of race and background were not enough,

pressure to do well teems from all angles while laying indirect blame on thediage
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remediation. Business leaders want a richer work pool and they want Anoeoiedhte

best competitively; policymakers force mandates because business @d@furiated

due to low test scores and low skills; parents want their children to succeed ant do wel
in life; and remediation means more money and more years of college. To gé&t the |
means getting the degree; the problem is that students may lose interestimgpaurs
degree if they continue to have trouble in math and cannot endure undue pressure
(Walker & Plata, 2000). This ill-fated predicament creates chaos famniher-prepared,
lowers students’ self-esteem and their confidence, and leads some to drop oegef coll
entirely, forcing them to settle for lower-paying jobs and diminishing fhreincial

stability.

Do the students that have been placed in remedial or developmental courses drop
out because they cannot make the grade, have run out of money, or have engrelytdiff
reasons. Are these students feeling like failures for being placed in tediator
developmental classes such that they cannot concentrate or use math slalte thegg
taught or have already learned? Would they rather give up than feel saliecisns
humiliated, or do they just not have the confidence to succeed, the self-efficacy to
successfully complete their remedial or developmental course.

A Theoretical Perspective of Remediation

The theoretical framework of this study is based on Bandura’s theory of self-

efficacy and how self-efficacy affects one’s motivation to persevereigaity fsucceed.
But also the theoretical framework of constructivism is relevant with thediam
situation as it embodies values and beliefs and building one’s knowledge based on what

they already know. The under-prepared students need to voice their values dad belie
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because they cannot build on what they did not get; they are asked to start over in
remediation to learn the basic math skills. Depending on the level of placement and
repeating classes, remedial or developmental students are required tolgetea Aand

Il material in one or two semesters which in high school took up to two years. The fas
pace can cause students to experience a high level of stress because of howhegyickly
are expected to learn new material (Stage & Kloosterman, 1995).

Students must feel competent in order to be competent. In other words, students
must feel capable of producing designated levels of performance (Banduratdlb84)
successful at math. Some under-prepared students “enter remedial mathdéteyi
already have difficulties learning math” (Stage & Kloosterman, 1995, p. 2éhes
may be setting them up for failure; a failure that will have an immengsacinon the rest
of these students’ lives.

Some teachers do not expect under-prepared students to achieve, to gain the math
skills required to complete a college-level math course or math-relatesksohtigh
faculty expectations of remedial students contribute to improved performantéshudti
really known if low expectations have an impact on student performance (Lundell &
Higbee, 2000). “The expectations of others have a powerful impact on...students’
perceptions about themselves and expectations for success” (as cited ih &undel
Higbee, 2000, p. 24).

In a qualitative study by Taylor-Dunlop and Norton (1997), eleven high school
students related that teachers talked down to them, the students felt like tepirers
them and did not care. Taylor-Dunlop and Norton also reported that the students felt

more like trying with teachers who were attentive and listened to theis;nibede
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teachers who were attentive, respectful, helpful, and who listened, were perodieed t
caring and concerned about students’ social and academic welfare.
Self-Efficacy

A great deal of research has been done showing the relationship between self-
efficacy and academic achievement in the area of math (Pajares, 1998s Rajar
Kranzler, 1995; Pajares & Miller, 1995, 1997; Stevens et al., 2004), conveying that
students with higher self-efficacy perform better and persist longer thangtuakents
who have lower self-efficacy. Given that students with a high self-effieapgnd more
effort, readily take on challenges, maintain a strong commitment, and do not avoid
difficult tasks (Bandura, 1994) suggests that students not only need the ability and skill
to succeed, but they need to develop a strong belief that they are capable of being
successful at task completion.
Self-Efficacy Effects from Remedial Placement

As a result of the negative association with remediation, students may develop a
low self-esteem and lose confidence or self-efficacy, especiallg thasare
overwhelmed with a feeling of being incapable of doing math, of completingeadi@m
or developmental level math course. “Self-efficacy beliefs determwwepleople feel,
think, motivate themselves ... and a strong sense of self-efficacy enhances human
accomplishment... but people who doubt their capabilities shy away from diffidkst tas
which they view as personal threats” (Bandura, 1994, p. 71). Math can be seen as a
personal threat to remedial or developmental math students since the successful
completion of the remedial or developmental math course(s) is required by many

institutions before enrolling in a college-level math or math-related colingethreat
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then extends to preventing those students from getting the degree they need for the job
they want. It is the students’ fears and lack of confidence that beconjeracordributor
of failure; it becomes a circle that is difficult to escape.
According to Pajares and Miller (1995),
Social cognitive theorists contend that self-efficacy beliefs...styanfjlence
the choices people make, the effort they expend, the strength of their perseveranc
in the face of adversity, and the degree of anxiety they experience... Elifese s
perceptions can be better predictors of behavior than actual capabilingbeca
such self-beliefs are instrumental in determining what individuals do with the
knowledge and skills they have. (p. 190)
Bandura (1986) also asserts that social cognitive theorists believe that hoe geaoge
their own capabilities to accomplish tasks strongly influences their hurowvation and
behavior.
According to Pajares (1995),
Perceptions of efficacy influence human behavior in three ways. First, they
influence choice of behavior. People engage in tasks in which they feel competent
and confident and avoid those in which they do not. Second, they help determine
how much effort people will expend on an activity and how long they will
persevere--the higher the sense of efficacy, the greater the &ffertceture and
persistence. Finally, self-efficacy beliefs influence individuals’ thopglterns
and emotional reactions. People with low self-efficacy may believe thastareg

tougher than they really are, a belief that fosters stress and a narrow visam of
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best to solve a problem. High self-efficacy, on the other hand, creates feelings of
serenity in approaching difficult tasks. (p. 4)
A high sense of efficacy will indeed help students in solving math problems, not to be
good problem solvers, but to increase their interest in and attention while working
problems; also making the students less apprehensive in their math capébaijaess
& Kranzler, 1995). The students in remedial or developmental math will make decisions
about whether to engage themselves in working problems or not, how long they will
spend trying to work them, and the continuation of future work all based on their level of
self-efficacy.”...If individuals lack necessary skills, no amount of selt&¢fy will bring
about the desired performance, although increased effort, persistence, anerpecse
may lay the foundation for skill improvement and better subsequent performance”
(Pajares, 1995, p. 22).
Pajares (1995) goes on to say that
Self-efficacy beliefs are important influences on motivation and behaviortin pa
because they mediate the relationship between knowledge and action. That is,
environmental, cognitive, and affective factors influence behavior partly by
influencing self beliefs. As such, these beliefs are strong predictors of inds/idual
subsequent performances....The role that self beliefs play in motivating
individuals is the primary focus of theoretical perspectives other than social
cognitive theory. These include theories about self-concept, attributions of
success and failure, expectancy-value, goals, and self-schemas. Instheque
predictive supremacy and practical utility, self beliefs are also in ditropevith

variables that have been identified as influencing students’ academic osifcome
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such as anxiety, perceived usefulness, previous experience and achievement,

aptitude and ability, gender, race/ethnicity, and socioeconomic status. (pp. 4-5)
A student’s perception of capability becomes a very important part of themitddrth
and whether he or she will decide to persist or persevere with future tasks. Athoge f
is that “self-efficacy is a strong predictor of academic perforesaad assessing
students’ self-efficacy can provide teachers with important insightgir@2a& Kranzler,
1995, p. 20). Teachers will soon notice that the confidence that students have in their
ability pretty much sets the standard for what students will do with the knowledge and
skills that they possess (Pajares & Kranzler, 1995). Pajares and Kraldddrthat self-
efficacy perceptions are then created according to past performance arstugbats
feel they might be able to accomplish. But the remedial or developmental mathstudent
that lose confidence in themselves are most likely those that will give up and drop out
altogether.

Summary

History and our demanding society have brought education down to the level
where thousands of students are under-prepared for college and need remediation
successful. Advancing technology has driven up the need for greater knowledgeethan ev
before. The students who require remediation have the least control and the mest to los
Because remedial students did not gain the math skills or receive the besbaducati
possible in high school, they now have to pay extra through time, money, and in some
cases, with forfeiture of their dreams. Even more disheartening is howiatioe

developmental students are viewed by the very people, the remedial or develbpmenta
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educators, which are supposed to be helping these students acquire needed skills to be
successful.

All students need the math skills, the information, and must know the material to
be able to get a degree. Without a degree, they do not have the knowledge or skills
necessary to acquire a high-tech job, those jobs that pay more than minimum wage and
basically ensure greater financial stability. Clearly, the issue ofyrdpared students
in higher education is critical and presents what promises to be a long-staradiaggsh
for both postsecondary institutions and the larger American society.

Because U.S. colleges and universities moved from elite to mass education, there
are astonishing numbers of under-prepared students that are leading toiarr&ual tiog
workforce pool; the pool needs to be enriched with individuals that have developed
greater skills through college or some form of postsecondary education. To provide
optimal career opportunities for all, the cycle of the low socioeconomic statempat
needs to be broken and it can only be broken if the skills are learned, if low-income
students and students of color successfully exit a postsecondary program e colleg
Also, the integrity of the college degree has been questioned; the quality mustted boos
back to the level that was once held by all institutions of higher education.

The key players, the students in remedial or developmental courses, should be
afforded a chance to voice their opinion and talk about their feelings since thehdave t
most at stake; it is remedial or developmental students’ lives and futurésisivagss
leaders, policy makers, and street-level bureaucrats are interfetingnd misaligning.

The students who require remedial or developmental classes need to speak out, voice

their feelings since they are receiving mixed messages. Thesatstbdee the most to
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lose and do not have any control over what caused them to end up needing help through
remediation. They have to be confused why one institution says they areaetuy f
next level and then when they get to the next level, they are told they are undesgrepa
The attitudes and perceptions of remedial or developmental math students should be
heard to give them a say in their learning; their voices will bring knowledge.
Reporting

In the next chapter, Chapter 3, | explain the methodology used in my study. The
presentation of my data is given in Chapter 4 followed up by my analysis of mydata i
Chapter 5. To finish in Chapter 6, | gave a summary of the study, made conclusions and

recommendations, and then future research areas were covered.
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CHAPTER IlI

METHODOLOGY

In this predominantly qualitative, explanatory case study | sought to unuersta
how students were impacted by placement in developmental or remedial madh. class
This chapter presents the methods used in conducting this study which encompasses an
introduction to the researcher, the case study design, data needs and sources, and the
selection of the participants. A brief description of the participants is ehtagdevell as
the data collection process, strategies, and an outline of the collection instruiismt
included are a brief synopsis of how the methodology evolved as the study progressed,
the recording procedures, the processes for analyzing the data, andtdtehsof the
study.

Researcher

For this study, remedial math students were the main focus and only those
students who had just graduated from high school were included. As a math instructor
with 17 years of teaching experience, two in high school, four as an adjunct remedial
math instructor, and 11 years full-time at the college level, | have segnstuaents
with a wide spectrum of math difficulties that have needed assistancghhraih

remediation. Whether only a remedial refresher or the full-blown developmental
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coursework, many students have been helped through remedial or developmes#sl clas
| have also seen many students drop out of college who were taking developmental or
remedial math courses.

My interest in the impact on students of placement in developmental or remedial
math classes began with my teaching career at the college level. As ceyrcgrew
over the years for the students that were dropping out of college after unaubcessf
completing their remedial courses, my interest deepened. | felt thatnovdsing
enough to keep the students motivated, not teaching effectively, since some were not
gaining the material needed to pass the class. With each semesteeyvewasore
troubled as to why students were just giving up, telling me they could not do math and
would not ever be able to get math regardless of how hard they would try.

After 15 years of teaching math in higher education, | believed that | sheuld
able to understand or see some explanation for this phenomenon. | wanted to know why
these students that were dropping out were so different from those that wessfsliate
the remedial program; why some students were so negative and others positiveeabout t
remedial experience. Searching for explanations for how and why events hapgen is “
ideal design for understanding and interpreting observations of educational phehomena
(Merriam, 1988, p. 2). Thus, this study evolved.

Case Study Design

The explanatory case study method is the most suitable paradigm for this study
because the phenomenon being investigated is unique with “how” and “why” questions
posed, context-bound and the researcher has no control over behavior, and the focus is on

contemporary events (Hartley, 2004; Yin, 1994, 2003). This study focused on the
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attitudes and feelings perceived by first-time freshmen remedial shadents that had

been placed in a remedial math program to understand how the placement impacted those
students. According to Hartley (2004), “The key feature of the case study dpproac

is...the emphasis on understanding processes as they occur in their context” (p. 332).

In a phenomenological study, the need to have all participants experience the
phenomenon is essential (Creswell, 1998). In this study, the phenomenon was the impact
on students with being placed in a remedial math class after recenthatgngdmom
high school. The focus was on traditional age (18-20 years old) first-timgeolle
freshman required to take remedial math classes after taking a phadestdor level of
placement (Accuplacer) at a four-year public institution. “The focus of girdita
inquiries is on describing, understanding, and clarifying a human experience . . . [and]
requires collecting a series of . . . full and saturated descriptions of the agparraler
investigation” (Polkinghorne, 2005, p. 139).

Institutional Review Board Process

Permission to do the research using human subjects was gained through the
Institutional Review Board (IRB) process at Oklahoma State Universitgleliugs,
regarding informed consent, by the IRB were met by disclosing the natine r@fsearch
and how the participants’ private information would be handled. After receiving the OSU
board’s approval (see Appendix A), | went through the same process at the nadiwest
state university's IRB. | then contacted the math department chair antieensid-
western university to explain my plan, choose a class, and go over my schedule that
would occur during the semester. Before beginning my study, | spoke with thetoist

who taught the remedial math class. Together we went over the plan and canteaip wit
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time-line for me to initially visit with the class and later do my obsewnatat times that
would be the least disruptive to the class.
Study Site

| contacted the mid-western university’s research specialisidofit the
breakdown of race and various other bits of information for the university population
during the 2008 fall semester (See Appendix B). The average annual enrollnfent of t
small public mid-western university is around 2,000 students with multiple ethnic
backgrounds represented. The official enrollment numbers included 1.35 percent
International, 4.58 percent Black, 5.44 percent Native American, 0.48 percent Asian, 3.90
percent Hispanic, and 84.24 percent White. Also, 41 percent were males while 59 percent
were females. During the semester, the majority of the students attémelungiversity
were full-time, 64 percent, and the majority of the freshman, 87 percent, aactéydi
out of high school.
Participants

To keep my study bounded, | chose a single remedial math class. Choosing only
one class allowed me to know this case study well and make necessary chaagg ins
as the study progressed. “Optimizing understanding of the case studgsegaticulous
attention to its activities” (Stake, 2005, p. 444).

| wanted my sample to be representative of the university population asea whol
as Yin (2003) depicted that a “representative or typical case” is one thabisriative
about the experiences of the average person or institution” (p. 41). To make my sample

comparative, | included equitably, genders, high and low socioeconomic status (SES)
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high and low ACT scores, urban and rural hometowns, and parents with college as well
as first generation students as participants.

StudentsMy focus was on first-time freshmen who had recently graduated from
high school. Those who agreed to be participants, were already 18 or older and recent
high school graduates, and had signed consent forms (see Appendix C), were then given
demographic questionnaires (see Appendix D) to get the students’ background
information.

With the demographic information | was able to choose my small purposeful
sample, reflective of the mid-western university’s population numbers. Tde lar
majority, 80 percent, were white. The other participants were Black, Nativegamgeor
Hispanic. | chose to omit the International and Asian demographic due to beitigaies
two percent each of the university population.

The majority of the participants were female (60%) and had family inconer
$50,000 (60%). Parents with college and first generation students were both regresente
with 30 percent of the participants having one or both parents attending, the other 70
percent were first generation students. Also, the majority (80%) weresfrath rural
hometowns and the ACT scores varied somewhat, from 16 to 21, with only 30 percent
having a 19 or higher. High school GPAs ranged from a 2.60 to a 3.93, with 70 percent
having a 3.25 or higher GPA. The last high school math class was taken by 50 percent of
the participants in their senior year, 40 percent in their junior year, and 1@tpartee
sophomore year.

The individuals picked for my sample were those who could provide relevant

descriptions of the phenomenon being studied since they had the experience and were
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willing to reflect and verbally describe the experience through interial&inghorne,
2005). This purposeful selection led to the collection of information-rich data asdhe sm
number of participants chosen provided accounts from different perspectiveshaout t
experience. | reviewed Accuplacer and ACT test scores and the demogtagtrovide

the rich, thick description of the individuals and their circumstances (Hartley,. 2004)
find out why students may or may not be impacted by placement in the remessial cla
talked to them and got them to open up about their feelings with their placement in
remedial math. Also, | made observations and then did the interviews to gain other
pertinent information about the students that allowed me to link the data to Pajares’
(1995) beliefs of self-efficacy.

Faculty. The students were not my only participants; | gained information from
the math instructor teaching the course. The instructor provided insight as tedmt’st
abilities and her perception of what was happening with her students. She indicated wh
some of the students did not attain a level of achievement; this additional information
provided reasons about those that would not completely open up during the interviews.

Getting students to achieve was important to this instructor. To keep her students
motivated, she worked diligently with them and assured them that it was okay to make
mistakes; they would learn from them. She encouraged them to keep trying and inspired
them to want to succeed. To avoid embarrassment or shame for their placemment in t
class, she assured them the class was beneficial for their collegg@duba remedial
help would mean better grades in college-level math and math-related courses.

| have seen many of my own students, especially those that were not suaeessful

their remedial math courses, be embarrassed about their grades. Studgnisugit by
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another instructor may not open up to an outsider about their true feelings. To gain the
students’ trust and get them to open up to me about what was going on with their
placement in the class, | tried to spend extended time with them. “Qualitateystoay

is characterized by researchers spending extended time on site, pelisac@ibact with
activities and operations of the case, reflecting, and revising descriptidmsezanings of
what is going on” (Stake, 1995, p. 450).

Data Collection

Data collection in qualitative research is gleaned through multiple pescegesr
a period of time, which requires the researcher to do fieldwork, such as recording
observations of behavior and responses of subjects in their personal environment, and
interviewing the subjects to gain their perspective (Merriam, 1988). ¥lbelieves
that these various methods of data collection are necessary as “any findomglosion
in a case study is likely to be much more convincing or accurate if it is basedeoal se
different sources of information” (p. 92). Therefore, data collection and analgkes up
the qualitative researcher’s major research techniques, techniquesditanra richly
descriptive product that establishes meaning to the mass of data. To help melugscern t
meaning, | would have to find out more background information about the students
through other means.

Demographic QuestionnaireMlultiple sources are needed to provide depth to the
case (Creswell, 1998) and demographic questionnaires provided background ioformat
about the students. The demographics that | gathered were relevant as theveldta se
describe my sample. The questionnaire (see Appendix D) included such beneficial

information as age, gender, race, socio-economic status, urban or rural home, addres
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parents’ educational attainment that helped to characterize whether #&studre first
generation college students. Also included were high school math grades, theatime t
had passed since each student’s last math class, high school GPA, ACT or SAT score
and Accuplacer pre- and post-test scores (Accuplacer pre-test scoesgararthe
Registrar’s Office as the students had not kept them and post-test scoedsoraitine

math department chair at the end of the fall semester).

To attain the background information, | met with the students. At the end of the
second week of the semester, | introduced myself to the remedial math clasistibed |
students know my intentions. | knew my initial presence would have an effect and |
wanted some time to pass so that the efficacy levels that were impactedalveatly be
so by placement in the remedial math class.

To gain the confidence of my participants, | built trusting relationsured the
students that their identity would be protected by using other names to keep dapohymi
tried to make them feel totally secure in the fact that no one would ever find out their
private information; this knowledge would be kept confidential by being locked up in my
home office of which | had the only key. Also, they were told that they wereédfistep
being participants at any time and that acceptance or refusal would notlegfegrade
in the class.

One by one, every student in the remedial math class then came to my office and
the plan for the study was discussed in more detail. The ones that agreed to be actual
participants in the study were asked to sign a consent form in my presence.tAgai

students were reminded that every measure would be taken to ensure confidemdiality a
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if they chose to end participation at any point in the study, to inform me. Nextwithe
the remedial math instructor to discuss the class dates to make my observations.

ObservationsAccording to Yin (1994, 2003), observations can provide useful
information in addition to gathered data, especially about the topic of study. The
researcher can see first-hand what the remedial math students are doiggldss, how
they are reacting to the instructor and subject material, and be able to regue¢bions
and responses; this information adds a new dimension for understanding the phenomenon
being studied.

Observations were made at three, five, seven, and nine weeks into therseimeste
the class. The only students observed were those who had agreed to be participants.
Students were observed in a classroom setting to see if they were prepatassf e.g.,
taking their seats, books and notebooks opened, pencil in hand, and ready to go. | also
wanted to know if they were attentive. Were they paying attention, taking aiode
watching the instructor or were they looking out the window? | looked to see if tliey we
actively participating, answering questions or asking relevant questionspakidg
actively on problems, or sitting or visiting with friends in the class. Also, | deated
other activities students were engaged in such as drinking, eating, oetsdgimg, or
even doing other course homework; | made an effort to see the remedial cwltise a
participants from an outsider’s stance. Quickly after the observationgd typmy field
notes to avoid losing or forgetting valuable information.

After completing my last observation, | contacted the participants to setime
to do the testing and interviews. A case study has to be defined in terms of itsdhleoret

orientation which means placing emphasis on understanding processes aldmgside t
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contexts (Hartley, 2004). To determine each one’s level and be able to link ®sPajar
(1995) self-efficacy beliefs, the consenting students were givevidhieematics Self-
Efficacy Scale — ReviséMSES-R) (see Appendix E), a Likert-like scale test, to find out
their level of self-efficacy related to math. The students weuveteeit to do the testing

but | assured them that this test would not affect their performance iraise cl

Survey InstrumenThe MSES-R (Pajares & Miller, 1995) was administered in
this study to gain the students’ level of self-efficacy pertaining tih mr@blems and
tasks and other college courses. Permission to use the MSES-R was gained thesugh a
mail directly from Professor Frank Pajares at Emory University @mdl, Georgia (see
Appendix F).

According to Betz and Hackett (1983), three domains are relevant to a study of
math-related self-efficacy by assessing one’s capability corded® (a) solve problems
similar to standardized aptitude and achievement test questions, (b) apply at&thém
perform everyday tasks, and (c) satisfactorily pass college coursasnggarious
degrees of mathematical knowledge. Pajares and Miller (1995) altered and upedated t
Mathematics Self-Efficacy ScgBetz & Hackett, 1983) questions and after an extensive
study found no loss of internal consistency. Further study results (Pajanes&léx,

1995; Kranzler & Pajares, 1997) demonstrated the MSES-R was reliable ardastabl
multidimensional measure of mathematics self-efficacy.

The Likert-like MSES-R test was used to determine if students had arHmh o
mathematics self-efficacy. A high self-efficacy would mean that theephent was not a
setback, students were confident, tried hard, did not give up in the face of difficeriey, w

not stressed, were persistent, persevering, and engaged; students would atiuibelte f
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an insufficient effort and a lack of knowledge that was acquirable, readdyeefrom
failure, and say | can do the math. Whereas, low self-efficacy would repras#arits
that call themselves stupid for being placed in a remedial class, think thireytowgher
than they really are, are not confident, appear to give up, are stressed, anth petyort
little effort. Students with a low self-efficacy seem to be uninteresteayt@ngrossed in
what is being taught, are depressed, and will say that they cannot do math.

The results, from the MSES-R tests, were calculated to determine¢hefle
mathematics self-efficacy for each participant and documented. Datanmeverything,
specifics and activities, takes time and must begin with the preliminargvabeas. To
then make conclusions about the students’ level of self-efficacy and thaig$eabout
their placement, | interviewed each one towards the end of the semesteretatiens
were then made after | got them to voice their feelings and discussed the-degth.

Interviews.Interviews can be a very useful tool when doing qualitative case study
research by providing data to build a rich description of the case (Merriam, 1988; Yi
1994, 2003). Yin (1994, 2003) discusses three different types: open-ended, focused, and
structured interviews. Open-ended interviews are used to share facts or ogdowains a
certain events, focused interviews follow a set of questions with follow-up pes
structured interviews are similar to a formal survey. For this stodysed interviews
were chosen and designed because the focused interview allows the resedacbet
the topic of study (Yin, 1994, 2003).

Towards the end of the semester, the participants were asked to answensgjuest
about their experience with being placed in a remedial math course throughhin-dept

focused interviews (See Appendix G). Most of the interviews were conducted in my
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office, (70%) and the rest (30%) were administered in the respondents’ dorimsiifor t
convenience. Each lasted around 30 to 45 minutes. The purpose of the research was again
explained as during the invitation to participate in the study and prior to signing the
consent forms, and the respondent was told that the interview would be recorded. The
recording device was turned on, time, date, place, and the name of the interviewee wa
noted, and the interview began.

Every question in the interview had a particular focus or reason for being asked.
The first question, “Please tell me about you” (family, high school, & cultural
background) was designed to make the participant feel at ease, set ting telae of the
interview, and provide more description than the questionnaire really allowed. The next
three questions, “Please tell me how things are going for you in this ¢\a8s/'were
you asked to join this class? Do you feel that this class was an appro@caem@ht for
you?” and “Do you think this class will help you? Why or why not?” made each
individual participant really think about their placement in the remedial afassheare
their actual experiences in the class. To specifically see if an im@ted out in the
students minds was the intent behind the fifth question, “When thinking of this class,
what event or moment comes to mind first?” and led them to share even deepes feeling
about the class. The sixth question “How do you feel now that you had an opportunity to
learn the material presented in this class?” led them to reflect abouthwhdearned, if
they experienced academic progress, and about the material that wasepréseget
each to think about their future plans, what they aspired to be, and if they had changed
plans with being placed in remedial math, was the purpose of the seventh question,

“What are your aspirations/dreams or future plans? Have you made ageshia your
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plans?” and the question would lead to sharing a loss of one’s dreams if a loss existed.
The last five questions were based on Bandura’s (1994) sources of influence to develop
self-efficacy. The questions included “Describe how you feel about fabiaitenges,”
“As the semester progressed did you find yourself trying harder to solvemsbWhy
or why not?,” “Have you seen others like yourself go through remedial coWksas?
they successful?,” “Has anyone ever told you that you can be successtulP&the In
life?,” and “Do you feel like you have mastered algebra?” and were asked natlaéd i
analysis using Pajares’ (1995) beliefs of self-efficacy. At thelosion, | asked
participants to voice any other relevant information and then the interview.ende

The audio-taped interviews were transcribed by me so the data could bedchecke
for general themes. | also typed up the detailed field notes that weneotakiee body
language and circumstances surrounding each interview. Pseudonynbemeassigned
and used in this study to protect students’ privacy. The names of the participants have
only been retained on the informed consent form signed by each individual subject. The
tapes and transcriptions were stored at my home office in a locked cabinet during the
study, of which | had the only access. The tapes were then destroyed by beidg burne
after the transcriptions and verification was completed. Since the completimn sitidy,
all remaining data, including the pseudonyms that linked to real names, has keedn loc
up. The information kept will continue to be locked up for one year and be destroyed at
that time.
Data Analysis

The qualitative researcher is the principal instrument for data collecttbn a

analysis (Merriam, 1988). Merriam continues that analysis really ocsunsiftaneously
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with data collection” (p. 162) but is only possible if the researcher is an instrafme
his/her research.

Qualitative research makes use of the researcher’s interpretatida ¢ da
provide rich, thick descriptions, to analyze the data for general themes, and to break
down those themes or categories into theory or propositions (Yin, 1994, 2003; Merriam,
1988). When analyzing the data, Yin (1994, 2003) recommends four principles that
convey high quality analysis: (a) analyze all the evidence; (b) addressjai
alternative interpretations; (c) ensure the most important aspeatddaessed; and (d)
the researcher’s own expert knowledge of the case should be brought in thes afalysi
the case study.

For this study, my experience as a remedial math instructor for the lasarks y
provided valuable insight into the analysis of the data. However, my being a math
instructor may have caused some participants to be hesitant about opening upetpmplet
and sharing their deepest innermost thoughts. Also, the students may have thought |
would share the information with the instructor of the class. | tried to keep theghtthou
in mind as | completed the review of the data collected.

According to Merriam (1988), the review of all documents includes a wrasira
of written, visual, and physical data relevant to the study. Once all of my datarfy
observation field notes, questionnaires, survey instrument, and transcribedwsgervie
were gathered, | built the categories for possible answers to my tesbgctives.

To include all the evidence in my analysis, | compared the Likert-l&ie sc
figures from the MSES-R tests to other data. Also, | compared Accupdstecores,

ACT scores, and other numerical information to see if high self-efficatgsponded
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with higher test scores and low self-efficacy with lower scoresnllbegan to read the
transcripts and watch for themes to emerge among the respondents’ comments.

Merriam (1988) related that every piece of data can be significant, dsasmal
single word used to portray a feeling or phenomenon, or as large as multiplehaages t
depict a particular incident. | began my analysis by reviewing all of my idatading
the transcripts of interviews, field notes, and documented information; | looked for
commonalities and also aberrant behavior, and assigned each a code.

“Coding is the method of connecting data, issues, interpretations, data sources,
and report writing” (Miles & Huberman, 1994, p. 461). Creswell (2003) conveys that
connecting the data “involves taking text data . . . segmenting sentencestegaries,
and labeling those categories with a term, often a term based in the @oguade of the
participant” (Creswell, 2003, p. 192).

Once all of the material was coded, | looked for issues and important aspéects
helped lead me to propositions that linked to Pajares’ (1995) self-efficacisb&be
continue my analysis, | made careful description of data into key themeseshd us
emerging themes to make those generalizations about the data. To link the data to the
theoretical propositions of Pajares’ (1995) self-efficacy, | relied ondriseptions that
high efficacy leads to success and low efficacy, to failure or dropping oundgsazi
through the lens of Pajares, | looked even more intently at the individuals, paiterns
trends that emerged. By contrasting the subjects’ perspectives vatle$E995)
characteristics that identify with high and low self-efficacy, | saseatial aspects and
recognized differences and variations in how each related their experidreagf

placed in remedial math (Polkinghorne, 2005).
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The process continued, generalizations were made, and the final round was
looking specifically for the emerging themes that related to Pajdr@g5] self-efficacy
propositions. All of the comments had been coded, interpretations had been neared, and
then the analysis moved towards addressing alternative interpretatiossaio tlee
chance of misconstrued meanings and therefore help lead to triangulation dathe da
Triangulation

The case study “gains credibility by thoroughly triangulating the ghgers and
interpretations . . . continuously throughout the . . . study” (Stake, 2005, p. 443-444). To
avoid misinterpretation of data, Stake also relates that triangulation aflewssearcher
to employ “a process of using multiple perceptions to clarify meaning, vegitie
repeatability” (p. 454). Besides providing quality assurance, triangulatdesigned to
promote a complete view of the phenomenon (Merriam, 1988).

By using the Accuplacer pre- and post-test scores, demographic questionnaire,
MSES-R survey instrument results, observations, interviews, and other intorroat
triangulate the data, | established credibility to my findings. The depditglabd
consistency of my results were increased using multiple methods and a ehdats
sources (Merriam, 1988), establishing a chain of evidence (Yin, 2003) through eddetalil
description of the data collection, and using rich, thick description. | supplied an
abundance of rich, thick description so that readers could determine if theiosituati
matched closely enough to my research situation for the findings to be trahsferre
(Merriam, 1988). Also, | commented on my past experiences and biases tdallevia
researcher bias that likely shaped my interpretations (Creswell, 199&) . &feated a

master outline, reread the data, and selected quotes to support my findings, | wrote up my
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findings. “The case researcher digs into meanings, working to relate themteéats and
experiences” (Stake, 1995, p. 450).
Limitations

Despite every effort was made to design and execute a study that rineets al
gualitative research criteria standards, there are some limitadi¢ims study. This study
was limited to a small sample of participants at one university. The imstifat
relatively small but does have typical or comparable numbers needing rematiia
classes (see Appendix B) as other institutions, large or small, as indicdted in t
Literature Review. The university is only one of many in the state, wih tw
comprehensive universities, numerous regional universities, several mstéteions,
and a very large number of two-year community colleges. The admissionrdtadifer
for each as well as the demographics of the students enrolled making a posglde sam
vary somewhat from institution to institution. The same situation would most likelyr o
from state to state.

Demographics may figure in the study only as smaller or poorer high schools do
not have the finances to hire math teachers with a degree in math forutiemtst
Therefore, these students may not be getting exposed to a rigorous mathewgttzss pr
in high school which may or may not lead to greater numbers being under prepared and
needing remedial math in college. Being a small institution with loweotwithis
university receives many lower end SES students from small rural comasuniti

Choosing this institution as my study site was due to my familiarity et
culture and the small town atmosphere that surrounds every aspect of cadl¢gat lif

exists in its walls. My long-standing tenured position with the universitgpasned
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more than a decade and contributed to miscellaneous issues of access. Being an insider
facilitated the local IRB process and the attainment of informatiorstimaé of my
participants were unable to provide. Also, the data that was supplied was eadiBdche

out to ensure correctness.

Merriam (1988) suggests that the researcher must possess chacsercdtias
good communication skills and being acutely aware of the context, data, and personal
bias to create a good case study. As the primary instrument of data collecsicasthi
was both helped and hampered by my being a remedial math instructor at théoimstitut
was well-known at the university, greeted these students in the halls, and talight a
tutored many of their friends. The familiarity helped the students to open up to someone
that was not really a stranger to them, not an outsider. Time was enhanced doing the
interviews as little time was required explaining who was who. Also, anotheitheagf
my first-hand knowledge as to what was being taught and understanding tnegiang
related to the remedial math class leaving more time for rich, thick piéscs. On the
downside, there may have been participants that held back some things during the
interviews solely because | was an instructor.

Creswell (2003) expresses that a researcher can be seen as intuderds shay
think that another math instructor in the classroom to be even more threatening and
intrusive. Creswell adds that a researcher’s presence may bias stupgensesssome
researchers may not have good observation skills or be as articulate or peraegbtive, a
interviews depend solely on the view of the participant. Throughout the study, |
purposefully engaged in reflection about my possible biases with being not only an

instructor at the university, but a remedial math instructor too. From timeegpltim
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sought advice from peers who were somewhat familiar and those who were unfamiliar t
the events of the study. | kept in mind that teachers and students do not perceive things
equally and often teachers do not see students in the same manner that students see
themselves.
Summary
This chapter addressed the methodology and procedures the study used. It
included the researcher, case study design, selection of the samfdgjetrfor data
collection, and procedures for data analysis.
Reporting
In Chapter 4, | present my data and then report my findings in Chapter 5elChapt
6 includes a summary of the study, conclusions made, recommendations for future

research and discussion.
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CHAPTER IV

PRESENTATION OF THE DATA

This chapter presents data collected during the fall semester of 2008 using the
guestionnaires, observations, survey instrument, and interviews of my paricipant
described in Chapter 3. The data portrayed here and its analysis in Chapter 5 provides
deeper understanding of the purpose of my study, the impact of remedial placement on
first-time college math students. With pseudonyms to protect my parti€igauanymity,
the thoughts and feelings of each student who experienced the phenomenon are unveiled
through his/her own voice.

Information from the demographic questionnaires provided data to determine my
participants’ age, ethnic background, SES, hometowns, high schools, and parent’s
educational attainment. Also, the statistical figures ensured thaample was
representative of the mid-western university’s demographics and met ticgopat
criteria Starting with the demographic facts about the student participants and their
classroom, the chapter is divided into several sections. Through each one’sapisbfile
story, details are exposed that may have contributed to increasing or derteasi
perceived math capability levels either before or during the studywehkientually led to
a path of success or failure. The students’ and faculty responses are revdagd as

depict the themes of failure and success.
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The Classroom

The remedial math class was a relatively large class with 35 sfuetentled at
the first of the semester and required a large room. Gray carpet, whishghdy
stained, covered the floor of the white-walled 25 X 40 foot classroom that \aagear
in a lecture-type manner, five rows with seven to nine desks in each row. Thmge eve
spaced, six-foot wide windows draped with white aluminum mini blinds made up one
wall, and on the opposite wall, two entrances, one at the front and one in the back of the
room. The room was well-lit from sunlight behind the blinds of the three windows and
eight four-foot long fluorescent lighting fixtures recessed in thiengei

One edge of the 3 X 5 foot teacher’s desk was placed against the wall near the
first window, opposite the entrance at the front of the room, leaving an open atea for
teacher to move about freely between the desk and whiteboard that pretty welticover
the front wall. The students’ desks were lined up against the wall with the windows and
then were evenly spaced across the room leaving just enough space to walk down the
aisles in between.

Ms. Keller (a pseudonym) had informed me that the students were allowed to sit
in the desk of their own choosing, but then were asked to continue the seating
arrangement to aid in taking roll at each class session. Class met from 9 to 8&0, thr
times a week, on Monday, Wednesday, and Friday mornings. Upon Ms. Keller’s arrival
to the classroom, the students were expected to be prepared to start clase,tedad
notes, or do what had been instructed at their last class meeting. | arriyddrezaich
of my observations and | noted what each of my participants was doing before and during

class unless they were absent.
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Faculty Background

Ms. Keller had only been teaching one full year prior to the study but brought
fresh ideas to the classroom. Many of the students understood and liked her method of
teaching, readily learned the material with her numerous and expbeitpdes, and
worked very hard after hearing her strong encouraging words. Ms. Keltb the
students feel at ease with needing help with math and she was availabfestutients
with their assignments in and out of the classroom. Ms. Keller’'s student evaluat
remarks portrayed this information as well as my participantsviet®s and her passing
rate, 65 percent, was higher than the national average of 50 percent.

Student Demographics

All of the participants were 18 or 19 years of age and had just graduated from
high school (see Table 1). Four were male and six were female; seven werarhi
one each, Hispanic, Native American, and Black. Seven of them were from the higher
SES level and three from the lower level. Those in the table that are highligheddHai
remedial course.

Elvira, Greg, and Stewart (all student names are pseudonyms) had the Igivest hi
school GPAs on a 4.0 scale, between 2.60 and 2.85, while the rest, Alisa, Debra, Ebony,
Edsal, Jacob, Sophie, and Waci, were at 3.25 or above; Jacob’s 3.93 was the highest.
Alisa, Stewart, and Waci had ACT scores of 16 each; Debra, Ebony, and Sophie each had
a 17; Edsal, an 18; Elvira and Greg both had a 19, and Jacob scored a 21. With numbers
from 15 to 18, all participants scored below a 19 on their math ACT score; scores below
19 are required to take the Accuplacer test to determine level of placemenhjn mat

whether in one of the two remedial levels (see Appendix H) or college-lettel ma
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Table 1 Participants’ Demographic Information

4pt ACT- SES Last Parents Outcome
Name Age Gender Race HS Math level Math College of Class

GPA Score Class
Alisa 18 F White 3.28 16-15 Lower Sr None Passed
Debra 19 F White 3.30 17-17 Upper Sr None Passed
Ebony 18 F White 3.25 17-16 Upper Jr None Failed
Edsal 19 M White 3.47 18-16 Lower Jr None Passed
Elvira 18 F Hispanic 2.83 19-18 Lower Sr None  Passed
Greg 18 M White 2.81 19-18 Upper Jr  Mother Failed
Jacob 19 M NatAmer3.93 21-17 Lower Soph None Passed
Sophie 19 F White 3.77 17-16 Upper Sr Both Passed

Stewart 18 M Black 2.60 16-15 Upper Sr None Failed
Waci 19 F White 3.59 16-17 Upper Jr Both Passed

Alisa, Debra, Elvira, Sophie, and Stewart had all taken a math class dhaiing t
last year of high school while Ebony, Edsal, Greg, and Waci’s last mathwaasa the
eleventh grade. Jacob had not taken any additional high school math since his sophomore
year. Most of the student participants had made good grades in high school math, eithe
A’s and B’s or B’s and C'’s; only three made a ‘D’ in one of their high school math
courses. Most of them, Alisa, Debra, Ebony, Edsal, Elvira, Jacob, and Stewartystere fi
generation college students; Greg’s mother had attended college and both of Sophie and
Waci’s parents had completed college degrees. Of the ten participantsiadpeseven
passed the class.
Alisa

Alisa was an exceptionally outspoken, boisterous student; | could hear her voice
down the hall before she would come around the corner to enter the classroom. She
dressed in wildly contrasting colors and insisted on being called by her niekmaich

she changed about halfway through the semester. During all of the observations, she

76



spoke up often and loudly, and was most always correct with her answers. Aleshisha
her interview how she was proud of her math grades in high school and was adamant
about wanting to do well in the remedial math class.

The irony of Alisa’s strong desire to perform well is that she admitted being
shocked and somewhat ashamed for being placed in the remedial course. Shestelt at f
that she was wrongfully placed.

| didn’t understand at first why | had to be in that [remedial] class [be]daase

always been good at math, but now I'm glad | did; if | went straight to College

Algebra, it would have been a little challenging, this [remedial] clastakjets

me ready for it.

Alisa, who reported always being good at math, later decided that she wouldheake t
best of the remedial math class and use it to be a much better student in all areas.

Starting small makes you bigger somehow, [that is] like you start behind and

work your way up. | feel like if you already out repeat [outdo yourself] then you

don’t get any better, but if you start [at] lower levels then you can grow, grow
grow, grow, and never stop.

Alisa passed the remedial math class.

Debra

Dealing with the placement in remedial math was difficult for Debra wdm w
very soft spoken, well-mannered, and dressed very modestly. Debra choseosedib cl
the front, was very attentive during the observations, constantly took notes, and pretty
much only answered questions when directly asked. Being a little shy, she sounded

unsure and spoke quietly when giving some answers, but seemed to speak up when she
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was surer of an answer. | had a little difficulty hearing her reploes the back of the
room during the first and second observations but had much less trouble during the las
two.
Debra shared actually feeling belittled at first when telling stabout having to
enroll in the remedial math class. This feeling was not because of gates gnehigh
school math because she described her grades as not very good, just average. Debra
initially saw the placement in remedial math as having a negative stigma
At the very first, whenever people would ask me what classes are you taking,
when | said | was taking developmental classes, | felt like | wasr|dike | was
a lower student, but then | don't feel that way anymore because it [the remedial
math] helped me, helped me in the long run. Now when I tell people [about the
remedial class], it's not that big of deal.
Debra changed her attitude with the negative stigma and needing reamedsathe
semester progressed. To cope or deal with the placement, she expresseththat see
someone in the same situation as her, struggling a little with math and having to
remediate, really helped. Debra told how she and her roommate were enrodipdrates
remedial classes taught by Ms. Keller but did their homework togétierhelp each
other out...and that has really helped me.” Debra passed the remedial class.
Ebony
The one that does not quite fit in with the rest of the group is how Ebony could be
described. Her clothes were often wrinkled and appeared to be stained, taitienexdrg
almost like they had not been properly laundered. Her hair was seldom the same color

from one observation to the next or even dyed multiple colors at the same time. She had
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numerous tattoos and body piercings and few students ever spoke to her or Ebony to
them. Ebony and Alisa seemed to hit it off because they both dressed “out of the norm”
for this particular group of college students. During my observations, | noticed that
Ebony chose to sit in the back of the room off to one side, visited with Alisa ocdbsiona
and did not pay close attention or take many notes. Ebony only asked a few questions
from time to time, but especially when test time was coming up soon.

During one observation, Ebony seemed really nervous, chewed on her pencil a
lot, and her cell phone rang with a very loud, hard rock ring tone. She could not answer
because students are not allowed to take phone calls during class unless it loeppens t
an emergency and they have prior permission, such as knowing a relative was in the
hospital. Alisa told me later that Ebony’s mother was calling all the dimaeyelling at
Ebony for not getting a job.

During the interview, Ebony would not look at me when she spoke; she looked
down most of the time and occasionally gave a quick glance in my direction. She talked
about how her high school math teacher never cared and the remedial math instructor
made her feel like she could pass the class, that she could do the math. Ebany gave
quick smile as she spoke of Ms. Keller. “I really hate math but Ms. Keldy eelps us
a lot, like my high school teacher didn’t care if you were passing or not, you githié
or you didn’t —she didn’t care.”

Ebony did not pass the remedial math class and dropped out of school but implied
she had hope of doing well through Ms. Keller's encouragement. Of Ms. Keller dhe sai
“She made us feel welcome; she made us feel like we could ask anythinmldea

anything with her, like she was very happy; | liked her from the first day.”
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Edsal

Edsal was a very serious student, walked with an air of confidence, held his head
high, and looked me straight in the eye as he spoke. He dressed neatly, new jeans and a
pressed, collared shirt. During his interview, Edsal shared that he had exgtaerery
traumatic event in his youth, losing a parent.

I’'m kinda a person that likes to overcome stuff; in facing these different

challenges has helped me a lot. | have a personal background that challenged m

| lost my mom in the first grade to cancer; that has been a challenge &mdme

my brother all through high school and it was something we had to face and we

faced it well and we have become stronger and responsible young adults.

Edsal's loss, as he communicated, actually led to a marked increaseter desae to

show his strength; to prove to him and others that he had become a man despite growing
up without his mother. | was able to see his strength grow in math with each observation,
as his answering questions became more frequent and his asking relevant guoédtions

me he understood the math.

Through this class Edsal implied that he had gained confidence, “I was never
really good in high school in math, I've never been very good at math....we just got done
taking our last test and | felt pretty good about it and so maybe it will gettmthe ‘A’
range so | will end up the semester [with] a pretty good grade.” Edsal dithgas
remedial math class.

Elvira
Elvira was the quiet and reserved student, very congenial, with averags gra

her high school math classes. She did not dress expensively but still her clothes wer
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clean and neat, usually jeans and a t-shirt. She did not struggle with or complain about
having to take a remedial math course; Elvira did what was asked of her and thent wi
the flow.

| am in this [remedial math] class because | had a low score on my ACT and then

we had to take a placement test to see if we would be put in 0 or 00 [intermediate

or pre-intermediate level of remedial math]...and because you learn thg basic
over again before you go into actual college math or college algebra.

During the observations, | noticed that Elvira diligently took notes. She paid close
attention but did not ask a lot of questions, she left the asking of questions up to her
classmates. Elvira would make an attempt to answer any question that siskedasShe
would not always be correct but she did not allow the mistakes to hold her back or keep
her from trying to succeed in the remedial math class, “I feel good abouladss Ihave
a good grade...l had to work harder than at the beginning and now | feel better about
college algebra.” Elvira passed the remedial math class.

Greg

Greg did not have a serious bone in his body and was friendly while teasing
everyone. He seemed to never let anything bother him if someone tried tbaelase
was good at hiding his true feelings. Greg always dressed in boots, jearns anrshins
cowboy hat. He was the jester or class clown, always kidding around even badsre cl
would begin. Greg stated that he was not trying to be a clown but continued to joke
around constantly during every one of the observations. “I'm not the class clown but |

like doing work, don’t like to be bored, [I] can’t learn as much.”
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When Greg would answer the instructor’s questions in class during my
observations, he would often make an error. He would then try to cover up the error by
making a joke, saying something funny or picking on the teacher, anything totdis¢ra
others from his incorrect answer.

During one of the observations, Greg had another student who was not enrolled in
the remedial math class bring him a sack of donuts and a bottle of juice for his direakfa
As Ms. Keller wrote a problem on the board, the other student just walked in, found Greg
on the far side of the room, and walked over to his desk and set the items down. The
incident totally disrupted the class as many were laughing as Ms. Kehed around,
noticed an outsider in the room, and asserted her dismay. Ms. Keller addressed the other
student, “What do you think you are doing?” The other student replied, “I am delivering
Greg's breakfast as he asked me to do.” Ms. Keller suggested that the other sawaent |
at once and told Greg she wanted to see him after class.

Greg related that he liked the teacher even if he could not do the math. “I’'m not
really doing so hot...she [Ms. Keller] is a good teacher, | am just not comprehending
everything...l don’t think you can master algebra.” Also, Greg remarkedhéfang
others with math benefitted him somewhat. “My roommate was in a lower level of
remedial math...1 had to help him out some...helping him helped me in a way kinda
cause it gives me more experience...the more problems | do then the’'betr |
doing.” Greg did not pass the remedial math class.

Jacob
Jacob was a quiet and laid back student; he was also an accomplished athlete. He

took part in several sports in his small high school, but really loved playing football. He
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dressed neatly, new jeans and dress shirt and nothing seemed to bother Jacob, including
being placed in the remedial math class. Jacob remarked about how he liked thedclass
the teacher, but mostly he wanted to succeed in school and sports, and wished to do
something with his life. Jacob said, “Ms. Keller is a good teacher, real mdeflaen |
guestioned him about facing challenges, he answered, “Like bring it on; they do not
bother me at all.” Jacob expressed in his interview a desire to strive hardeseteeper
as the semester progressed.
Things could be going better, but they’'re good. | messed up a couple of questions
on a couple of tests. My grade is not as high as | want it to be but its fine...As the
semester went on | tried harder because | wanted to succeed; | warged bett
grades...I think | will do a lot better in regular algebra.
Jacob did pass the remedial math class.
Sophie
Sophie was a nervous student; at times she would chew her nails. She dressed
comfortably, mostly jeans and a blouse or t-shirt, but her hair was alwdisarray.
Sophie disclosed how she had to struggle somewhat her entire life, espeitieiyeech
problems and other students making fun of her. She grew up with a highly intelligent
brother who did not have to study as hard as she did because everything was easy for
him. Sophie admitted, “I personally have had a few academic or education traubles s
know what its like to be frustrated or confused in life.”
During the observations, Sophie loved to shout out answers because, as she
conveyed, the class was fun and the material was easy, at leagettedanaterial from

high school covered at the first of the semester. You could hear the zeal in her voice
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when she would answer questions but she still had bitter feelings with the plaediae
working so hard to get where she was, “l| was borderline from going into inteteedid
[instead of] college algebra; | was real in between but the testlsaditb do
intermediate [remedial math] ... The test was hard on a computer so thatdfifecte
outcome of that.” Sophie did pass the remedial math class.

Stewart

Stewart was a reserved student, very quiet and did not speak unless someone
spoke to him first. He dressed in jeans and a t-shirt and always wore his bageball ca
Stewart told me he was the first in his family to go to college. He was stiddeshis
high school math classes but his real desire, as he shared, was to be a proésiEtma
and enrolling in college was the way to get there. Stewart reported hetheng |
confidence in himself when he noted, “Others have told me | can do it [the remedial
math].”

During the observations, | noticed that Stewart chose to sit towards the back of
the room, came late to class most of the time, and had numerous absences. Ms.Keller ha
also shared that he seldom ever turned in any homework and when he did offer to turn
something in, it was often late. Stewart tried to convince me that he could not do the
math, “I need more improvement . . . | don’t think you can actually master algebra . . .
This math is different from what I’'m used to, maybe teaching styles &eectht.”

Stewart did not pass the remedial math class.
Waci
Waci was the student that wanted to impress everyone with her looks, clothes, and

grades as she told me. She liked to always look her best, dressed very nbatimane
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expensive brands of clothes and her hair fixed smartly in an up-to-date stystriGioe
to accomplish everything she set out to do and felt that everyone should try to excel in
every way possible.

During the observations, Waci’s voice was loud and confident and she never gave
a wrong reply; she may have when | was not present. She answered many quastions a
asked a great deal more questions, which were always relevant, andiséese
progressed. Also, she very diligently took notes.

Waci had shared in her interview that she liked sitting on the front row of the
classroom so little could distract her attention and that not going to ctasg possibly
missing important information. Waci criticized those that missed a lotyesher missed a
class and always arrived early so that she would not miss anything.

With fairly good grades in high school math, Waci reported feeling that the
placement was a setback at first, especially since, to her, being placesnadaa math
class was not considered impressive. Waci liked people to think of her as agentelli
person and a good student. The placement was a setback for her until shé&amet wi
complex materials of which she had little knowledge; this new material hdxkeot
covered in high school. As the course became a little more difficult with the new
material, Waci changed her mind-set and welcomed the help of the remeti@omeste.
She accepted that learning the new material was necessary forseceed in other
math and math-related courses.

At first, it was easy, but the farther we got into it, it was starting ta ¢jle

more complex. This [remedial math class] is going to prepare me for actual

algebra...l feel more comfortable going into the more complex levels now.
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Waci passed the remedial math class.

All of the student participants shared their thoughts and feelings about the
placement but those who were stronger math students in high school had the worst time
mentally dealing with the negative stigma associated with remediatioou@e of the
participants’ pride kept them determined to get through no matter the ciecw@st The
rest seemed to accept that the placement was essential because tiogypdirform
exceptionally well in math before or on their ACT or Accuplacer tests.

Accuplacer Test Scores

At the mid-western university, the Accuplacer test is given to incomastpfnen
with math ACT scores below 19 to determine the level of placement for e@gnts
According to the results, some students are considered ready to be plactgdinice
college-level math while others are deemed to need one or both levels dialemath
in order to pass future college-level math or math-related courses. Thmpladest is
given a second time to remedial students at the end of the semester to deteximine
readiness for the next level of math.

The Accuplacer post-test scores are believed to give evidence of wHatwesl
in the remedial math class; and a score of 75 or higher was needed to go eyt coll
level math (see Table 2). Some participants’ scores were worse cdripérneir first
attempt; possibly due to difficulty testing on computers. All other testbéoclass,
chapter and final tests, are not given on the computer. Edsal and Jacob’s Accuplacer
scores decreased but each passed the remedial class after takingshémal and
gained the points needed to pass the class. Those scoring below a 75 on the placement

post-test had to take a final class test and get at least an overall/'@percent of the
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total points offered in the class to avoid failing the remedial course atidw®on to

college-level math courses.

Table 2 Accuplacer Test Scores Math Self-Efficacy Levels
Name Pre-Score | Post-Score Problems Tasks Cour ses
Alisa 66.4 91.4 5.11 4.89 5.13
Debra 50.9 72.0 4.39 3.72 4.19
Ebony 65.7 69.9 4.22 4.89 4.25
Edsal 50.9 41.0 3.89 5.44 4.69
Elvira 64.5 Absent 4.72 4.28 4.13
Greg 64.5 Absent 4.50 4.56 2.63
Jacob 68.5 63.3 5.06 4.61 4.75
Sophie 67.8 81.6 4.50 3.83 3.88
Stewart 58.3 Absent 3.28 2.06 3.19
Waci 68.5 77.2 5.44 5.67 4,94

Math Self-Efficacy Levels

The MSES-R test was administered to the students to determine thieafleve
confidence in solving math problems, applying math to perform everyday tasks, and pass
courses requiring varying degrees of math knowledge. A score of 1.00 meant the student
had no confidence at all while a score of 6.00 represented being completely confident.
Sometimes students’ perceived capability to do math does not match their ability
especially if they have been exposed to sources that heighten their confidehese
cases, they may tend to overestimate their math capabilities.

As evidenced in Table 2 above, most of the students in this study showed a fairly
high level of math self-efficacy on a 6.00 scale. Stewart, who did not pass thdathss
the lowest efficacy scores of anyone, Problems, 3.28 and Tasks, 2.06. Ebony’s scores
were Problems, 4.22 and Tasks, 4.89 and Greg’s, Problems, 4.50 and Tasks, 4.56. Greg
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and Ebony did not pass the remedial math class, but had some of the higher levels of
math self-efficacy.
Student Failures and Successes

During my interviews and observations, | witnessed signs or indications that
illustrated the students’ desires to successfully complete the cldsswrih the towel.
Failures and Successes capture the breadth and depth of these data.
Failures

The participants who felt incapable or not confident of doing math did not
succeed. Of the three students that failed the course, Ebony, Greg, aad, Siehad
expressed in their interviews that they had a lot of trouble with math, hated math, or fe
they could not do math. They were convinced that they could not get the material or do
the math no matter how hard they would try. Also, these same three gaveiz enegiyt
when asked if they had mastered algebra. Ebony stated that she had “nastetéth
algebra and Greg related “I don’t think you can master algebra.” Stepadtedly said
in his interview, “They say | can do it [the math].” He was definitely peissic as he
responded “You can only be pretty good at math...you cannot master algebra.” In
addition to expressing feelings of failure, other factors were mentiortea/ay had an
impact.

AbsenteeisnBeveral of the students who did poorly in the class, either failed or
just barely passed, had several absences. Of those Ms Keller expectedite faid

Attendance was not good. Several missed classes in the first two weehkatand t

says to me that they felt the class was not important to them. Those students had

very bad attitudes, did not come to class with a pencil or their textbook if they
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even bought one, would not do the homework, and would not ask for help from
me or get help in the Student Academic Success Center.
Students who did not attend regularly were most often those with a low level of
confidence; they did not feel capable of doing the math so did not bother going to class.
Shame or Embarrassmefiome of the students conveyed that they felt ashamed
or embarrassed with being placed in remedial math. The negative stigmatadseith
remediation was embarrassing to most. Some had a history of poor math performance
But, others had good grades in their high school math classes and logic would indicate
that they should not have needed remediation. They had difficulty overcoming the
negative stigma but usually better understood math and succeeded eventually.
Ms. Keller shared that a few students did not really belong in the remexdtal m
class because they did too well.
Some students just scored inappropriately on their placement test and ended up in
my remedial math class, they were bored and should never have had to take the
class in the first place. The students that are borderline should be allowed to
decide if they could be retested or enroll in the remedial math class, egpéciall
they were not really prepared to take a test. Often students are requaieel tioet
Accuplacer [placement test] and are really not prepared at the time.
Underdeveloped Study SkilMs. Keller expressed in her interview that one-
fourth of the students in the remedial class were not new to her. They were either
repeating the course after failing before or had taken the lower leverheflial math
which they passed during the previous semester. These students knew the expectations

for homework and studying. But, the other three-fourths of the remedial math tlass, a
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first-time freshmen, were not prepared for college life. The transition frigh school

was a shock for them. Their study skills and class work habits were lacksnédllier

said,
Most of the first-time freshmen related to me that they did not have to do
homework in high school and their grades were given to them, they just were not
ready for a structured class where they had to take notes to do homework and then
take tests.

Successes
Some of the participants reported feeling really good about the remedmal mat

class and what they learned. They were especially thankful about how thntizdg

learned would benefit them in their college-level math and in other matheretaieses.

Ms. Keller described those that she felt would pass the class.
Of those who | expected to succeed, they were attentive, came to classgrepar
and were prepared from the very beginning, they turned in their homework and on
time, they worked the problems with me, and asked questions, lots of questions in
class. | have some of these same students in [college algebra] clapsitigsand
their confidence is apparent. They are even encouraging my other students to be
successful.

Several factors played a part in the success.
Teacher Persuasion/Gained Confidertgeveral of the participants gained

confidence and therefore, increased their level of self-efficacy,gltirensemester

through small successes and the teacher’s positive verbal persuasion. Sone of thos

succeeded because the teacher helped them to gain confidence and convindeat them t
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the remedial math class was necessary to get them to the next levehobDoratg one

of the observations, Ms. Keller expressed that the knowledge and skills acquired in the
remedial math class would help the students build a much stronger foundation for their
other math and math-related courses. Some students gained confideteéoa lidte as

Ms. Keller remarked, “A few decided over half way through the class thatwée not
passing and decided they better try to do something about it. They appeared to be more
confident, and tried harder, but made their decision too late.”

Determination/Perseveranc@/hen students make the decision for wanting to be
successful no matter what it takes, they are the ones who end up passing naatbdial
Those are the student participants that spent hours studying and turned in all of the
homework and on time. They asked and answered questions in class and thgy got hel
outside of class if they needed assistance. In order to succeed, they knamu trdea
great deal of time is required, practice is necessary, and studyinthe utmost
importance. These students actually learned to persevere.

Witnessing Others’ Succe$eeing others succeed or fail academically can be a
valuable lesson for many students. The student participants, who found a partner to work
with or got outside assistance or tutoring, especially from someone who had pyevious
taken remedial math, discovered that these same people had encountered keme of t
same problems that they were presently experiencing. Knowing that loéiversnet with
academic trials, even if it was not in a remedial math course, allows studémieve
that they are not alone in needing some help. Also, seeing someone else gaceeed
them the incentive to try harder, persist in trying to solve problems, seek soide outs

assistance if needed, and not to give up trying.
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Summary

After reading and rereading the transcripts, themes repeated in thefambys
the remedial math class was necessary and how the teacher made eackesiunlent
with being placed in the class. All of the students showed signs of moving up and down
the rungs of the self-efficacy ladder. Some expressed their feelinghgf drabarrassed
with needing the class, especially after making good grades in high schhtboOnahe
other end, a few shared that their problems with math started very early ors. ©th=d
that they were not good in math and needed all the help they could get and really
appreciated being placed in the remedial math class.

Ms. Keller had a great deal to do with increasing the level of confidenceainy
of the participants as she strived to help each one succeed. Only three of my ten
participants failed the remedial math class, two are repeating the aothisespring
semester, and one student dropped out of school altogether.

Reporting

In the next chapter, | report my analysis of the data presented in thtercha

Finally, in the last chapter, Chapter 6, | summarized the study, made conchrsions

recommendations, and discussed future research areas.
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CHAPTER V

ANALYSIS OF THE DATA

In Chapter 4, | presented the data that addressed the phenomenon of the impact on
first-time college students with being placed in a remedial math coursguFpose of
this chapter is to analyze the data and present those findings. The chaptenitbg
reassessment of Pajares’ (1995) self-efficacy beliefs and how #dreyused as an
analytical lens. | then give an overview of the participants and finallydumesearch
findings.

Self-Efficacy Reassessed

Perceived self-efficacy is defined as

.. . people’s judgment of their capabilities to organize and execute courses of

action required to attain designated types of performances. It is caho@tne

with the skills one has but with the judgments of what one can do with whatever

skills one possesses (Bandura, 1986, p. 391).
Pajares (1995) examined self-efficacy in academic settings and foundréhateis to and
influences numerous academic outcomes. Pajares and Miller (1995) beliexfé sty
mediates the effect of skills, previous experience, mental ability, and etheebefs on

these outcomes. They also believe self-efficacy not only affects andindi'a degree of
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effort, persistence, and perseverance but also to what level they perdevéreel of
strength exerted when they face adversity, and the degree of anxjegxtezience.
Those with a high level of self-efficacy persevere when facingesigals, while those
with a low level of efficacy beliefs have doubts about their abilityafea & Kranzler,
1995).

Pajares and Kranzler also reported that those with a high level-effsedicy
perform better and persist longer than those with a low level of self@ffithey also
expend more effort, readily take on challenges, maintain a strong commiame o
not avoid difficult math problems; they see difficult problems as a challenge to be
mastered rather than dangers to be avoided. The students actually get afesgragity
in approaching difficult math problems. As reported earlier, high selfaeffibelps
students in solving math problems, not to be good problem solvers, but to increase their
interest in and attention while working problems. This also helps students be less
apprehensive in their math capabilities (Pajares & Kranzler, 1995).

Using Pajares’ beliefs of self-efficacy, | kept the charadtesisssociated with
high and low levels of math self-efficacy at the forefront of my thoughitsessl the
transcripts. The analysis of this study began with a look at my partisipadthow they
viewed their experiences in remedial math.

Participants

Understanding the background and characteristics of students placed in remedial
math is central to this study. Most of the participants were white and@ngration as is
typical of today’s college developmental classes (Boylan, Bonham, & White, 1999).

They brought with them a variety of learning styles and needs, both cognitive and non
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cognitive (Smittle, 2003). The participants varied tremendously in math athiey
backgrounds spanned across gender, race, and social class and their refitbassif-
beliefs were very diverse in level, strength, and generality (PajE98%).
Successful Participants

The seven participants, who were successful in the remedial class,Pdisra,
Esdal, Elvira, Jacob, Sophie, and Waci, evidenced a high level of math selfyefficac
They did not give up; all had said they either had to “try harder” or reathyk’wwo
succeed. These students became even more confident during the study anttestr i
increased as their doubts decreased with doing math problems. They worked even harde
and spoke of how the remedial class had “helped them” and felt “ready” fegedével
math. They developed good feelings about math, became less apprehensiveeyver ti
had very few absences, and took a more active part in class. As the semestes@uog
they asked more relevant questions, were willing to answer questions andogére m
often correct, and turned in homework on time. Seeing more and more small successes
appeared to impact their behaviors. They expended more effort, became ailyinsic
motivated and even more persistent, and persevered in solving even the most difficult
math problems.
Unsuccessful Participants

Ebony, Greg, and Stewart did not succeed; of those, Stewart had a low level of
math self-efficacy and the other two overestimated their capabilgissrae students
tend to do (Pajares, 1996). Ebony’s “I really hate math” and Greg’s “I don’t tbunk y
can master algebra” indicated that both did not truly feel capable which dejoets

level of self-efficacy. All three participants did not put forth a high degfeeffort and
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lost confidence after continuous failures or had very little to start. péesystently

became more withdrawn and anxious and their interest decreased as their doubts
increased about their capability. They quickly gave up on problems as they ddvelope
bad feelings, became even more apprehensive over time, and had increased absenteeis
They did not answer questions unless directly asked and stumbled with their answers,
asked fewer questions as the semester progressed, and turned in homewark ddite if
They were not seeing success and therefore did not persist in attempting toatbive
problems and eventually gave up trying altogether.

Ebony and Greg commented that Ms. Keller had made them feel like they could
do the math. She would praise them for getting problems correct, emotionalliattith
them with a positive atmosphere, and made them feel comfortable in thehegssould
“ask anything.” Ms. Keller’'s positive verbal persuasion may have built¢bafidence
level but the encouragement was not enough to foreshadow the overwhelming doubts
they had about their capability. Ebony, Greg, and Stewart were notenqeg the
continued little successes like the others and their doubts grew. The lackesfsstinam
affected their level of self-efficacy.

Self-Efficacy Revealed

Efficacy beliefs help determine how much effort students will expend on solving
math problems, how long they will persevere when confronting really difficult problems
or other obstacles, and how resilient they will prove in the face of adverd®sagua
(Pajares, 1996). Seeing success heightens the chance of any future atcoemtland
gives those with a high level of self-efficacy a very positive attitude t& exen harder

despite any difficulties they may encounter (Pajares & Schunk, 2001).
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The analysis of data from the ten participants who voiced their experieoces f
the remedial math class revealed several emergent themes supportieg’ Bagdemic
self-efficacy beliefs. The components of Pajares’ self-effitcaatiefs or these student
characteristics can be clustered into categories. The first istahp#s skills and
experiences: Academic Ability and Prior Performance. The secondrclastises on
feelings: Positive Perspectives, Less Apprehension, Growing Inggrégtttention, and
Feelings of Accomplishment or Serenity. The last focuses on behaviorsighgéis to
take on Challenges, No Avoidance and Persistence or Strong Commitmenst, Stres
Management and Quick Setback Recovery, Effort, and Perseverance. Relatptsconce
affecting self-efficacy and other realities or factors of school gbnteluded:
Witnessing Others’ Success, Mastery Experience, Verbal Paysublsisuccessful
Outcome, Grade Disparity, Teaching Styles, Teacher Attitude andyQ&akparation
Deficiency, Absenteeism, and School Size.

Past Math Skills and Experiences

Because self-efficacy is affected by prior experiences, the pairtisi called on
the beliefs that were developed as a result of previous experience for solvlag reiath
problems that were already familiar to them (Pajares & Schunk, 2001). Whaatihe
became unfamiliar, the factor that affected their self-efficacy/ttva small successes
they began to see. To succeed, the student participants then enhanced tteeir effor

Academic AbilitySome of the participants in this study generally expressed
feelings of being in a lower class; possibly due to not earning collegé¢ forettie
remedial course. A few of the students openly admitted feeling somewhaéd and

belittled with the placement in remedial math. Alisa, a very different stuahaate good
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grades in high school math and was shocked with the news of being placed in a remedial
math program. She “didn’t understand at first why [she] had to be in that class [be]caus
[she had] always been good at math.” She had to overcome the initial jolt anklethen t
embarrassment before she decided to exert strength, give her very libmgl&éss and
persevere, a sign of a high level of self-efficacy. Alisa’s solacelikely due to Ms.

Keller; she made the students feel at ease with the placement imleeliaemath class.

Alisa stated, “We can ask whatever we want, whenever we want, and she hedps us ri
then and there like a small class.”

Waci, also with good grades in high school, saw the placement as a setback at
first. Since she liked to impress others, the placement was an embarrassmeriie he
statement “At first it was easy” meant her time was being wastedtirepazaterial. But,
as the semester evolved she saw the necessity of the class and how it would help, “the
farther we got . . . itwas . . . more complex . . . [it will] prepare me foahatgebra.”

Waci began to see the remediation as necessary and the new knowledge would help her
move towards her picture of perfection in later, more complex courses.

Prior PerformanceRegardless of their high school grades and GPAs, all of the
participants scored low on their math ACT score, scored low on the Accuplacer and
ended up in the remedial class. Enthusiastic in her endorsement of the renadidial m
class, Sophie was another participant who felt let down at first by the placement
remedial math. She experienced difficulties most of her life due to speech pdiiem
being “borderline from going into intermediate . . . [instead of] college algblecduse

“the test was hard on a computer” had Sophie frustrated. The helplessness atidfrustra
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seemed tinged with anger at first, and even bitterness, at the disparitgméwvéigh
school math grades and the Accuplacer test score.

Despite better than average grades in high school math, Sophie found she had to
repeat much of the same material as high school. The course content of develbpment
classes repeats the basics at first but then is “designed to fill the gapsméigh school
preparation and college expectations” (Boylan, Bonham, & White, 1999, p. 88). Sophie
grew to accept the placement and, with Ms. Keller's optimism, ended up enjoying the
class after realizing the new material would be beneficial in hexgmlievel math.

The students anticipated success without doing a lot of homework, just as in high
school. Ms. Keller offered that “Most . . . related to me that they did not have to do
homework in high school and their grades were given to them.” The students had to
reorient their ways of thinking and doing to become and remain successful in the
remedial math class. To be successful, the participants changed their rabulgehe
placement, overcame the challenge, and gave the class their all. Orcstullesits
decided that time and effort were not only important but necessary to learn thnalmate
they saw small successes occur and successful outcomes raisecsstireffione’s
perceived capability of doing math (Pajares, 1997). An increase in seHesffihen
leads to perseverance and a successful outcome with remedial math. Rorongreze
such as good grades in high school math or small successes in the remesiaiala
perceived capability are crucial elements for success in math (H&dngon, 2005).
Feelings

Those with a strong sense of self-efficacy felt competent and capatdmof d

math (Pajares, 1997). Also, they developed even stronger, more positive fdebogh t
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small successes which created feelings of serenity as they movethoretdifficult
problems. Their interest deepened as they became more engrossed in pobbiem-s
and they truly believed they would be successful.

Positive Perspectives social issue concerning the remedial placement was
addressed by one of the students in remedial math. Ms. Keller encouraged her &iudents
see the remedial class as a positive experience because of the knokdgdgetid
gain. Debra gained a positive perspective about the remedial math classtafty
being disappointed and upset with being placed in the remedial math program. She
experienced a setback before moving forward, not because of really good gradés in hi
school math, but the negative connotation associated with being labeled as remedial
(Higbhee &, Thomas 1999). When Debra said, “I felt like | was a lower styidret
appeared to express a feeling of being labeled as remedial and thehoitlatwned to
shame, but she managed to prevail over the situation. When Debra spoke of the
roommate and fellow remedial classmate she said, “We help each other out..tdrad tha
really helped me,” it seems likely that she had help raising her viewgfai@tmediation
as well as her math skills. Debra had added, “Now when | tell people, it’satdii) of
deal.” Because she recovered quickly with her positive feelings which |enigbex
level of self-efficacy, she gained the knowledge and skills that would baeefit the
future.

Less Apprehension/Growing Interest and Attentitimira declared that she had
to “learn the basics over again.” Even though she had to repeat material, sheelidt not |
bother her; she gave the class her all. As Elvira’s interest and attentieasied, her

apprehension decreased. Her positive and persevering attitude continued despite new
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material being introduced. Elvira said, “I had to work harder than at the beginhimg
was clearly a sign that her confidence and her self-efficacy level hadsed.

Feelings of Accomplishment or Serendgcob let nothing bother him; he loved a
challenge and had been given one, placement into remedial math, which needed to be
mastered. | think the challenge of dealing with the placement and the math problems
actually gave him serenity, also a clear sign of a high level of feley. Jacob was
clearly not bothered as he stated, “Things could be going better, but they’reagbd”
“My grade is not as high as | want it to be, but its fine.”

Behaviors

Changes in behavior occurred as the level of self-efficacy increasedudbats
participants became more determined and put forth greater effort in orderttihenee
goals (Pajares, 1996). Also, they challenged themselves with difficult preibéther
than avoiding them and attributed any failure to their own inability rather stamal
causes. Blaming themselves only motivated them to be more persistent anittedmm
they persevered to achieve success. The participants were motivgetcehgaged in the
remedial math class because they valued the successful outcomes(P#)a6).

Willingness to take o8@hallengesEdsal clearly saw himself as motivated to
succeed, but his stimulus came from an external factor, the loss of his motheryat a ve
young age. He was pushing himself to prove his maturity and independence. You could
hear the resolve in his statement, “[Losing] my mom...has been a challenge &d
my brother...we had to face [it] and we faced it well.” As Edsal's determination

increased after his loss, so did his confidence, to prove to others that he was capable of
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succeeding or doing anything he set his mind to doing, this also meant an increase in hi
level of self-efficacy.

Edsal and Jacob both saw the remediation as another obstacle to overcome, a
“challenge to face.” Due to pride, Edsal and Jacob did not show any astonishment or
dismay. Why? Because, in their eyes they had to appear to others to be prepared, not
shocked, for anything that must be faced in their lives. Edsal “likes to overconie stuff
and Jacob replied that challenges “do not bother me at all.”

No Avoidance/Persistence or Strong Commitmladob blamed himself when he
“messed up a couple of questions” on his tests but he did not avoid the difficult problems.
He essentially paraphrased his high level of confidence and strong comnvitithelmits
statements, “As the semester went on, | tried harder” and “I wanted teduerel also,

“I wanted better grades.” Jacob had not taken a math class for over two yehet did
not impede his determination to succeed; he persisted and his confidence continued to
elevate throughout the semester.

Stress Management/Quick Setback RecoVéry.demands of basic first year
college cause distress for many freshmen but the circumstances are rit tephise
students who were placed in remedial math. For some, college is jolting becgudid the
not have to study in high school and still made better than average grades. Students who
graduate from high school with respectable grades expect to be genaadylyaethe
future and progressively more, that future includes going to college.

For the remedial math participants who made good grades in high school math
and saw themselves as average or better students, being placed in thd progrdia

was a shock (Walker & Plata, 2000). The placement brought very intense feelings as
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these students expected to be able to succeed in college. Debra, Alisa, Waci, and Sophie
were by far the most stunned by their placement in remedial math becausadhmade
decent grades in their high school math classes. They did not pass the placement test,
none of the participants passed, to go directly into college-level math, but Debaa, Alis
Waci, and Sophie did not expect remediation. Why? Alisa was “good at math,” Débra fel
“lower,” Sophie was “borderline” testing on a computer, and Waci saw thalir@nstass
as a setback but they all bounced back quickly. How? Students with a strong sense or
high level of self-efficacy more quickly recover their confidencer @teetback (Pajares
& Schunk, 2001). Elvira was not bothered, “I am in this class because | had a low score
on my ACT and then we had to take a placement test.”

Effort/Perseverancdzdsal liked to “overcome stuff,” Jacob “tried harder,” and
Elvira “had to work harder” meant they all had to put forth a high degree of effbof. A
those that passed had to work hard to succeed, some harder than others. They had to
persevere to achieve their goal of success in the remedial math class.
Related Concepts Affecting Self-Efficacy

There are sources or ways to influence self-efficacy so studentseliapable,
try harder, and persist in solving math problems. Because students enganéigsant
which they feel competent and confident and avoid those in which they do not (Pajares,
1996), the level of self-efficacy for some must be increased in order for them ¢éeducc

Witnessing Others’ Succe&dficacy beliefs can be raised through observing the
successes and failures of others. Observed successful behavior allowsvitleatsdto

think they too can attain success through persistence and effort.
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Mastery Experiencénother way to influence efficacy beliefs, the most powerful
method according to Bandura (1986), is through experienced mastery. Individugs gau
the effects of their actions and interpret these effects to createftieacy beliefs;
successful outcomes raise self-efficacy while failures low&ajafes, 1997). According
to Smittle (2003), mastery of the content is a very important principle to aftten
working with remedial or developmental math students. Ms. Keller gave thetstinnle
remedial math a chance for success in small increments to improve thigiymas
experiences. She helped them to experience small successes akshdgvainiems
together with them on the board and then praised them for getting the answeits corre
She tried to provide a positive mood in the classroom to lower anxiety and urged her
students to get outside help or to come in for assistance. Also, Ms. Keller encowaged h
students to ask questions regarding math operations and applications; she helped them t
understand that math is the key to many fields of study. To keep them motivated, Ms.
Keller related the material to the real world, especially to thingsiteed of interest to
her remedial math students.

Verbal PersuasionSuccessful performance through small repeated successes and
verbal persuasion will strengthen self-efficacy while those who have seldwfficacy
will shy away and most likely avoid the situation rather than to try to complete mat
problems (Pajares, 1995). Most successes require persistent effort agdstreefficacy
expectations are created through repeated success. As the efficacgdstromger
through successes, the negative impact of any occasional failures iskelgsidicreased

(Bandura, 1977). Also, the failure setback may not be as extensive as the drop in efficac

104



could have been previously; the degree depends on the strength or level of effibacy at
time.

Students not only need ability and skills, they need to develop a strong belief that
they possess the necessary ability to do the math and are capable of besgflducce
How the remedial math students gauged their capability to do math, stronginaceitue
their motivation and behavior (Bandura, 1986); these self perceptions are better
predictors of their behavior as these beliefs determine what the students with dioew
knowledge and skills they already possess (Pajares & Miller, 1995).

By plying positive verbal persuasion onto her students, Ms. Keller increased the
confidence level of many of the participants and their level of self-effiddey students
developed a heightened sense of trust with Ms. Keller and even though some liked and
trusted her, they still did not feel capable of doing the math. Those that did re¢cucc
may have had the skills but lacked the sense of self-efficacy to use thasevskill
(Pajares & Schunk, 2001).

Unsuccessful Outcome

Without an increase in self-efficacy for those who were not confident, ey w
doomed to an unsuccessful outcome. They had low aspirations, a weak commitment to
their goal of passing the class, and when faced with difficult math problemediwve
their personal deficiencies rather than concentrating on how to be sucaesséul
remedial math class (Bandura, 1994; Pajares, 1995). Also, they slackeneddhsir ef
and were slow to recover from their continuous failures which undermined theiotevel

self-efficacy and especially so because their sense of efficaeyot firmly established.
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Ebony, Greg, and Stewart were not surprised with the placement in remedial
math; they always had trouble with math. Each of them expressed that they could not be
successful in remedial math; Ebony, who actually dropped out of school, “hated math”
and Greg “[didn’t] think you [could] master algebra.” Stewart was definitot
convinced that he had the capability of being successful with his response, “You can only
be pretty good at math . . . you cannot master algebra.” The negative remarlessiggr
that Ebony, Greg, and Stewart’'s math efficacy levels were low despitedbcumented
results from the MSES-R test that was administered. Along with Ms. Kzeller’
encouragement, Stewart’s friends and family even tried to help him by offeritiggos
persuasion, “Others have told me | can do it.” But students cannot just be told they can do
the math, they must experience success.

Ebony acted like she had confidence in her capability to do math, but | felt that it
was a facade; Ebony was experiencing a high from Ms. Keller's encogtagtures to
the class. However, encouragement alone was not all Ebony needed to inarease he
confidence and her level of self-efficacy. She needed to see more subceshdsot
come in for help; she may have also benefitted with mentoring and possibly counseling
She reported that her high school math teacher “never cared” and Ms. Keller “made he
feel like she could pass the class”. She was elated that someone cared alzosiider a
seemed to have Alisa as her only friend at college. Her mother was moiexivednout
money and Ebony could not concentrate in class, upset about her mother callingtto yell
her about getting a job. She did not experience the true feeling of belonging and humans

need the feeling that they belong (Smittle, 2003).
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Greg had stated, “I'm not the class clown but I like doing work, don’t like to be
bored, [I] can’t learn as much.” Greg did not want to appear as a “clown” tcateean
Ms. Keller, yet he continuously made jokes to cover his errors. He loved to enthe c
of attention and his boredom stemmed from his not understanding rather than boredom
causing him not to learn. Greg did not want to be recognized for lacking the knowledge
to pass or for what he could not do. Even helping out the lower-level student got him
positive recognition, “My roommate was in a lower level of remedial matiad to help
him out some...helping him helped me in a way.”

| also think that Greg did not have the level of self-efficacy that heedtesbn
the MSES-R; the results were another way for him to joke with me. His situsitnan i
funny as he also needed more than just simple encouragement to build his confidence.
Greg did not take college serious and that is most likely the same way he performed i
high school. He seriously wanted to take part in the class but he did not know the math.
His only way to be included was through the jokes. Also, Greg may have been
experiencing math anxiety as he expressed, “I am just not comprehendiniagéry
and his way of dealing with it was making jokes rather than getting bored. Student
achievement is related to external factors like math and text anxiefgiless student
attitudes toward math (Higbee & Thomas, 1999).

Other Realities or Factors

Other themes came out of the study that were inconsistent or diffienensélf-
efficacy but still impacted success. They are important because theyyotflmenced
the success of the remedial math participants but they affected seadgatdf self-

efficacy.
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Grade Disparity, Teaching Styles, Teacher Attitudes and Quality

Stewart’s high school math grades were A’s and B’s but did not seem to match up
with his ability in the remedial math class. He did not blame himself or a#rtsinot
being successful to his own inability. Ironically, he expressed “This matfiesetit
from what I'm used to, maybe teaching styles are different.” Acogrdi Hall and
Ponton (2005), students often choose factors out of their control because they lack the
ability to identify the real reason or factors that limit their succé&ge results of
Stewart’'s MSES-R test, which were the lowest scores of all the pantisjositively
depicted his low level of math self-efficacy. He was another who could havitteeine
with mentoring to give him the motivation and increased level of self-effiead
confidence to succeed. Stewart lacked clear academic goals; his aggndalodéd the
desire to be a professional athlete.

As mentioned earlier, research dealing with developmental education hdsdalepic
the necessity of full-time faculty working with students believed to beski{fRoueche &
Roueche, 1993; Smittle, 2003). The under-prepared remedial math students can be
challenging to their instructors, often far exceeding any chaletingé may arise with
traditional college students (Smittle, 2003). Teacher attitudes, which enajabed to
student achievement, can be affected by these challenges and exposes lopyneenal
educators should not include those that do not want to teach remedial courses or only
teach for the money.

Some teachers do not have the experience or knowledge to motivate their students
and many college faculty often teach the way they were taught (B&gaham, &

White, 1999). These teachers or those with a poor attitude towards the undereprepare
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cannot be expected to motivate remedial students normally lacking nativékie
attitude and motivation of the teacher can support or constrain the level dfisatfye
with the remedial math students, especially for those that already hisvedrttidence
and are at-risk of dropping out of the class or even out of college.

The students were very lucky to have Ms. Keller as their remedial ittstasc
she had a very positive attitude which filtered down to her students. She had good
evaluations during her first year of teaching and was very effagtthea higher pass
rate than most colleges and universities. Usually about 50 percent of students ar
successful on their first attempt in a remedial math course (Stadgea&t&rman, 1995;
Walker & Plata, 2000); Ms. Keller’'s pass rate was around 65 percent. Beitighiiknd
committed to her students, she spent a great deal of time with several outdads cdis
a tutor for many and mentor for those that needed encouragement. However, a few that
were at-risk of failing did not come in for help. Mentoring may have workesl; it
beneficial for many at-risk students (Pascarella & Terenzini, 1991 hbatieagement
alone is not enough for most developmental or remedial students (Smittle, 2003).
Preparation Deficiency and Absenteeism

Often teachers see their students differently than the students see\bsrasdl
Ms. Keller’s view of the students who failed was a lack of preparedadss: of them
did not take notes; some did not even buy the book, and consequently, did not turn in any
homework. Ms. Keller also said they had numerous absences.

In regard to the absenteeism, Ms. Keller saw the absent students as thinking the
class was not important. Most likely, the students who had numerous absences lacked

confidence which is, according to Pajares (1995), a sign of a low level of seHegffi
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Students who lack confidence in their math skills are less likely to engagehin mat
activities that require those skills (Pajares, 1997; Pajares & Miller, 19BB)lack also
leads them to believe things are tougher than they really are which fdstessasd
depression (Pajares & Schunk, 2001). These students’ confidence level, in all probability
was low or had dropped after seeing little to no success as the semagtesged, and
therefore their efficacy level followed suit. Also, these students were notateat to get
engaged in the remedial math class because they did not value the outcome;dlieg beli
they were not able to pass the class (Pajares, 1996). Attendance was, at this point
somewhat senseless to them.
School Size

For those not afforded the best education possible, especially low-income and
racial or ethnic groups, they are usually the ones who do not succeed (Callan,ri2006). |
this study, the majority of the participants were white but they did come fraites
school systems where they may not have been exposed to quality math teachers with a
major in the field of math. The disconnectedness between high school preparation and the
demands of college emerged as a powerful theme. It resonated throughout th@fktorie
participants in this study, but especially affected the participants thatneesuccessful
in remedial math.

Study Results

It is important to note that several factors had no affect on the results stitlys
or the outcome of the remedial course such as age, gender, and grades. For age, the
relevance was for the students to be first-time college freshmen aidhalparticipants

were recent high school graduates, 18 or 19 years old. The relevance for gender wa
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purposively selecting a group representative of the whole university population and four
were male and six were female. The students had made average gradesdhdugh s

Most of the participants had made either A’s and B’s or B’s and C’s in tigdir hi
school math classes. Three had made a ‘D’ in one math class in high school but all three
passed the university-level remedial math course. Clearly their Hglolsnath grades
did not negatively impact their success. College and universities rely ois GRAACT
scores for admission criteria but the GPA’s and ACT Scores had littlengearithe
outcome for the student participants in this study. According to Steele (I89K)aore
(2004), tests like the SAT or ACT do not accurately predict future performance,
especially success in college. The level of math self-efficacyobf garticipant did,
however, have an impact on the outcome of the remedial course as those with a high level
of math self-efficacy did pass the class. For those with a low level eéffielcy or a
dropped level, they did not pass the remedial math class.

Summary

The students in the remedial math class decided whether they wanted to work on a
problem or considered it too difficult, and if they decided to continue their efforts, how
much time they spent trying, and whether or not they would continue to do any future
math problems all based on their level of math self-efficacy. The lower tbe e
level of self-efficacy, students regarded the math problems as beingliffictdt much
sooner and developed a narrow vision of how best to solve the problems. The higher the
level, the students got more involved and actually saw the challenge as exaiting

persevered in doing the math.
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In this study with these students, there was clearly a relationship beweleen s
efficacy and academic achievement in remedial or developmental mathsPagdieds
ring true as the lack of student success within this study can be linked to lom steifle
efficacy and success with high self-efficacy as those that hadredgeonfidence
through remediation passed the course. Others may have succeeded due to their own
determination or willingness to accept challenges which also depicth &ehel of self-
efficacy.

Reporting

In the upcoming final chapter, | have summarized my study, made conclusions
and recommendations, and discussed future research areas that will serve to aid
developmental educators with being more effective in the education of the under-

prepared students who deserve the best.
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CHAPTER VI

SUMMARY, CONCLUSIONS, RECOMMENDATIONS AND DISCUSSION

This final chapter provides an overview of this case study and conclusions that
were drawn. Also included are implications for practice and research tnaslee data
collected and analyzed from this primarily qualitative research on {becinof
placement on college students in remedial math at a mid-western stegesiiyi
Recommendations for future studies have been proposed with some final thoughts
completing the chapter. “Case studies are of value in refining theory ssingge
complexities for further investigation as well as helping to establistslimhit
generalizabilty” (Stake, 2005, p. 460).

Summary of the Study

As under-prepared numbers going to college continue to rise (Boylan, 1999a;
Miglietti & Strange, 1998; Parsad & Lewis, 2003), the necessity of rextedliis crucial
for many students to overcome their lack of math skills to matriculate Ohltbiaal.,

2001; Bettinger & Long, 2007; Hall & Ponton, 2005; McGlaughlin, Knoop, & Holliday,
2005; Weismann, Silk, & Bulakowski, 1997). To fill the gap between high school
preparation and college-level math courses through remedial math, studentemust fe
capable of succeeding; their self-efficacy levels must be high briouwgant to do the

math, complete tasks and persevere.
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Purpose and Procedures

The purpose of this study was to examine the thoughts and feelings of recent high
school graduate math students who were placed in a remedial math program at
college level after taking a placement test to determine their levelliby.aidultiple
methods and a variety of sources, including the perspectives of the partiaipants
instructor, were collected and viewed analytically through the lens aeBaf@995)
self-efficacy beliefs. The purpose was accomplished by conducting in;deptised
interviews with ten participants, purposively selected to represent the wholetstude
population, in a single remedial math class at a mid-western universityiohadly, the
intention was met through observations of the participants in their classroownemeirt
and the analysis of a survey which determined each one’s level of sedgff

Data needed for this case study centered on thick, rich descriptions of how the
participants felt about being placed in remedial math and their experiessoesaéed
with the remediation. Student voices provided information needed to answer questions
about the impact of their placement and helped explain the phenomenon of success or
failure in the class or possibly dropping out of college.

A broad review of the literature concerning remediation gave insight and
thoroughly documented the ramifications and consequences surrounding the continued
need for institutions and developmental educators to offer more support to the femedia
students in the program. Emerging research related that the sucdestenfssin
remedial courses has become a societal concern (Astin, 2000; Moore, 2004), not just
students going to college to get a better job after degree completitarésiearch

existed that considered the feelings of the students or how the placement imremedi
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courses impacts their lives. This study was done to give students a chance theioi
thoughts and move towards closing the gap between the developmental or remedial
system working for some students’ success and not others.

After permission to conduct the study and consent from the participants was
received, observations were made, interview questions were desigdedeetronically
recorded interviews were conducted and transcribed, then the mass of slatealyaed
to determine themes and categories that emerged. The gathered informatsmite
into these categories and examined for evidence of Pajares’ (1995) belifs of s
efficacy.

Findings

The results of this study showed that the level of self-efficacy ghamycipants
played a major role in influencing academic behavior and achievemehes$ar tinder-
prepared students that were placed in remedial math. Those with a high level of self
efficacy met the challenge of the placement with determination and peadaéveéhe
remedial math class while those with a low level of self-efficacygnedt difficulties and
dropped out of the class or out of school.

The instructor engaged the students actively, worked to build the students’ self-
efficacy levels, and encouraged each to try harder to succeed. For a fevehakne
encouragement did not prove to be enough. Their self-efficacy levels were not or did not
elevate to the point where the students would even want to work harder to solvetithe mat
problems or to persevere.

Failure. Greg and Stewart seemed to have felt they would fail because they

believed “algebra could not be mastered.” Ebony did not think success was in her future
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after she saw fewer successes as the semester progressed. Sheestithdth” despite
Ms. Keller's encouragement. Pajares’ (1995) would attribute all three’s wsshick
outcome to a low level of self-efficacy. They lost interest in the face ofulif§i, gave up
trying because they felt passing the remedial math class was beganedich. They
needed some outside help but felt it was useless to ask since they were convinced the
could not do the math.

SuccesOf those who were successful and passed, Alisa, Debra, Sophie, and
Waci seemed to have felt a setback with the placement in remedial math ddaleakd
Jacob felt challenged. Elvira appeared to be very accepting. Through the Rajares’
(1995), because of their high level of self-efficacy, these students pushed elaraha
different degrees of intensity. The higher the level, they particdpatee readily,
worked arduously, pursued their challenging goals, and persisted longeracedlsd the
adversity (Pajares & Miller, 1995). The students believed they were capallélthe
that they could be successful and this reinforced their motivation (Pajares, 18985). T
drive then led them to their success in the remedial math class.
Other Realities

Self-efficacy and academic success are confirmed to be related butaotbes
also impact success. Success for students in remedial math depends on the understanding
and support by caring instructors and by how the institution is prepared to support both
the instructor and the students. As stated earlier, the instructor needpédheree or
knowledge to motivate their students because the attitude and motivation of the teacher
can support or constrain the level of self-efficacy with the remedial matargs. The

teachers must have the training in order that their pedagogical methodolegicehese

116



students’ needs. Also, the services provided by the institution can help in ways that
moderate success. They should portray support, hire caring instructors, providg traini
for faculty, and show these students that they are valued, despite coming in under
prepared, to help them move toward a successful outcome.

Since many remedial math students were not academically prepénechagh
school level, high schools may be part of the problem. Teachers at all levet$ shoul
identify those students with a low level of self-efficacy and weak commitamehtvork
with them. Teachers, counselors, and administrators may be able to provide gtadanc
those who sabotage their ability to succeed in school by turning around these 'students
negative beliefs and feeble goals.
Usefulness of Pajares in Findings

The knowledge acquired in this study, by looking at students’ responses through
the lens of Pajares’ efficacy beliefs, can benefit educators, counselersspand other
professionals as a useful tool to foster students’ self-efficacy to impcademic
achievement. This study should enlighten educators about why students fedtttheir
expectations and why students who need the most help are rarely seen inubeiisstr
office during office hours. In the student’s mind, nothing is going to help them pass.
Why? Because unsuccessful students view their insufficient performadedi@ent
aptitude; it does not take much for them to lose faith in their capabilities (Bandura, 1994)
Failure rates in remedial math continue to be reported at 50 percent and higie&(Sta
Kloosterman, 1995; Walker & Plata, 2000). With high quality instruction and a good

support structure with mentors and tutors, failure rates could be drastezhlised.
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In developmental or remedial math, raising the self-efficacy ofualkesits to a
level where students can succeed should be a primary concern of educators s®therwi
without confidence in math ability, students’ educational choices, and ultimately the
futures, are limited to areas where math is rarely used and the point is to gitiedtimes
choices, not limitations.

Conclusions

Self-efficacy, as this study has confirmed, is a key aspect that ok uidors to
students’ academic success. This research re-established thatsstegehthe skills and
knowledge, but they also need to feel confident and competent in order to use those skills
well (Pajares & Schunk, 2001) to succeed. But, other factors also impact tegssuc
Remedial Placement

The actual placement in remedial math does not matter as the level of self-
efficacy was not critically affected. Some were impacted by the mplaaebut were able
to rise above it; others were unchanged.

Remedial placement flows from failure, those with poor grades and test,score
and success, which represents those who have good grades but poor test scores. Student
grades do not determine placement or academic success.

Other Realities Impacting Success

Other factors make a difference with the impact of success. They can help or
hinder a student to the point that they will either succeed or fail the remedisé cour

Teachers matteiThe quality and attitude of teachers make a big difference.
Teacher quality matters because teachers can influence the Iee#tefficacy for those

who need to gain confidence and feel competent by positive persuasion anenexpgri
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small successes or ignore them. If teachers choose to ignore them, thesstultieat
feel like trying (Taylor-Dunlop & Norton, 1997) and give up as the three thatfail

But quality teachers work with students in and out of the classroom; they are
caring, reflective, receptive and good communicators. They know their cangznivell
and care about students’ learning; they respect all students and embrady dierg
closely monitor students’ progress and reflect about what works and why, and are
receptive to change what does not. To be effective, they use various tesdglaagnd
methods because students do not learn at the same time or in the same way (O’Banion,
1997). Quality teachers hold high expectations for their students and encourage them t
set high goals and pursue them. They communicate with colleagues astivell as
students, build mentoring relationships, and value those bonds that are formed.

Students’ own reaction®Vhat students feel or not feel, do or not do, and what
they become is determined largely by their perceived level of $el&ef. How they will
react, become depressed and withdrawn or empowered to try harder, depends on how
confident and competent they feel about undertaking the necessary stepsvie theliie
goals.

What high schools déligh schools are limiting the students’ choices by not
encouraging them to have a strong work ethic, giving grades to the studerdslthet
earn, and not having high expectations for them. This leads students to believe that an
education is not important for success in life. Students need to value an education in orde
for them to set high goals and then work diligently to attain their dreamsd#rgs’
level of self-efficacy therefore, is increased during school, their academavior would

change for the better and motivate the students to succeed.
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Also, the forced testing mandates are causing the loss of valuable instraeéon ti
for those who need it the most. These students need teachers’ time to be bettat;prepare
teachers who will work with them to succeed by changing their level e¢Belacy.
Usefulness of Pajares in Conclusions

The subject of how to change the level of self-efficacy is a mystery fer mo
teachers; they do not have the training. Because it is the key to help studentxi succe
teachers need to be aware of the ways to enhance self-efficacy.

Therefore, | conclude that teachers at all levels, with training, colle e
self-efficacy for those who need it to succeed. High school teachers will hegntt to
be better prepared for college while developmental or remedial instructoirsluence
those who have doubts to build a higher level of self-efficacy so that more students will
complete the remedial coursework. The higher level of self-efficacydwmlp these
students make better judgments of what they can do with the skills they pdssestd
influence their academic behavior. This influential help could lead studentsrevho a
danger of failing to a positive outcome; help them to move towards achieving tHsir goa
and eventually their dreams.

Pajares’ beliefs for influencing self-efficacy may not be the onlyatkefor
helping students to succeed. There may be other ways, researched or yet urediscover
that may benefit the student for academic achievement.

Implicationsfor Theory, Practice, and Research

This study supports Bandura'’s theory of self-efficacy and Pajaresfdabout

its importance within academic settings. But, by giving the students whaoenqgesl the

impact of placement in remedial math a chance to voice their stories sesale adds a
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new perspective to the research that already exists. Curricula ahoh¢estyles and
methods could be changed to better meet the needs of students just by listening to their
first-hand experiences.

The findings of this study point to several areas that could help to promote higher
education policy, practice, and research to better support under-prepared studedts pla
in remedial math and encourage effective collaboration across the K-16 edalcati
systems. Colleges and universities can demonstrate a structure thagugpihets or
constrains the level of self-efficacy for the under-prepared population. Slftegficacy
represents a vital function in one’s success or failure in remedial mattutioss should
work at increasing the under-prepared students’ level of self-efficacgen fmr them to
develop academic behavior suitable to success in remedial courses.

Other studies have shown that self-efficacy has a significant influence on
academic behavior and achievement (Pajares, 1995; Pajares & KranzleR429&s &
Miller, 1995, 1997, Pajares & Schunk, 2001; Stevens et al., 2004; Zimmerman, 1997).
Therefore, a need exists to develop programs that would foster and promote a high leve
of self-efficacy so students would have the necessary tools to behave in anicalidem
successful manner. Ideally, this could increase the numbers of high schoolsstodent
consider college, apply, and remain in college.

Institutional attitude plays a part in under-prepared students’ lives asahde
particularly vulnerable to the pressures of college besides being gjeallby placement
and having difficulty with math. This attitude can be seen in every aspecolégecor
university such as in mission statements which depict the values and beliefs of the

institution. Mission statements should support and portray that the students being placed
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in remedial classes are just as important as the rest of the student populatptheA
students should be assured that every measure or step will be taken to guarantee thei
degree attainment.

The institution’s mind-set toward the under-prepared affects the way these
students see their situation with the placement. If the college or univessiyndt value
the under-prepared students, as should be depicted in their mission statement and
commitment of resources, the students will sense the negative inflicttoe. If
institution’s values depict a conflicted image without equally respectfulecorior each
student through structured support, then the under-prepared might feel constrained by the
college. Colleges must enhance the support and structure they now provide the under-
prepared, as they need support and structure more than other students (Roueche &
Roueche, 1999), especially for those who are at-risk of dropping out.

Instructors should seek out professional development to learn how to build their
students’ self-efficacy levels. Because it is very important for stutlemsgeract with the
faculty, mentoring relationships should be sought to promote self-respect aodgber
growth, build confidence to erase the initial sting or stigma associatedheit
placement, and to have someone to listen and offer guidance. Through these endeavors,
colleges, universities, and faculty can show the under-prepared that thetreedand
presence on campus matters which will help them to feel positive about the tenedia

This research tells us about what is needed for developmental higheredteca
be successful. According to the findings in this study, quality teachers anorimgiaind
advisement to build self-efficacy are critical to success for this stgdemp. Remedial

programs must be intentionally designed to support development of the mentoring
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relationship; it is not sufficient to simply assign a mentor or advisor. Thetxior
mentor must structure regular meetings with clear goals so the meraotiradjy takes
place and so students see the sessions as meaningful. Full-time profesgfdhat sta
trained and willing to work with this population facilitates student interaction and
encourages positive mentoring relationships.

It is crucial to hold developmental math students to high standards so they have
the tools to succeed. Under-prepared students need to be actively engaged in talking and
working problems and they need to gain confidence.

High expectations are important for students from all backgrounds. Unfofyunate
low-income minority students are most vulnerable to differential treatnyethelschool.

If students are to be prepared for college, the literature reflects tiggtrous course of
study at the high school level is essential (Adelman, 1999; Breneman & Haarlow, 1998;
Callan, 2006).

Colleges would do well to invite and facilitate dialogue with the high schools.
With the change from attending high school and attending college, and the amount of
time devoted to studying in high school when compared to college, most students
experience confusion. An open, sustained conversation about curricula and expectations
would encourage sturdier bridges across the two systems. High school studehts coul
visit college classes to see that students are actively engaged,nateagand studying.
High school students need to see that the knowledge is important but also meeting
deadlines and guidelines for assignments. This work ethic is one of the greatest

differences between high school and college. With institutions of higher extuaat K-
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12 working together, they can prepare students for a smooth transition both physicall
and academically.

Furthermore, this study somewhat reflected that students are in neegart $ap
understand the application process. For first-generation students who do not have anyone
at home to inform them of the college experience, academic procedures artdtexyse
going to college can be chaotic. Since college and university admissimes acfimpete
for students, they should be pleased to assist. Guidance offices might also rdqiest de
about college remedial programs since many of the under-prepared population end up
being placed in remedial math. Sharing this knowledge with possible college enrollee
would help students to understand the impact.

Recommendations for Future Research

This research depicts a need for more investigation of the K-16 notion of how we
might bridge college going and college success for those students from diféeent
and socioeconomic levels. For example, the study indicates a need to learn more about
how to enrich the minds of the under-prepared to handle college-level acadarmsisc
Patterns that surfaced through the interviews also advocate a need to sandneize
seriously the effects of increased standardized testing in the K-12 syg&eteachers
teaching to the test and how does this impact student learning?

Additionally, the findings allude to a need to expand our understanding of
engaging and effective college pedagogy. The literature tells us thgtaoiéege
students are under-prepared and these students particularly learn monecbffenttn
caring teachers, yet developmental or remedial instructors that arediieadh often do

not reflect these realities. So, more work is also indicated in the area of inrovati
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development structures, to lessen stigma, encourage more collaboration ehidigea

and bridge the gap between high school and college. Further research about what works
for developmental students would help educators rethink college curriculum and
pedagogy to be more effective, more active, and learning-centered.

The framework surrounding developmental education influences the structure of
programs for the under-prepared student population; therefore, the structure needs
additional exploration. Study findings indicate a particular need for furéisearch to
understand the ramifications of Accuplacer testing and the placement of the under-
prepared students. Another study could be conducted at this site to examine th@effec
the program’s mentoring and interactive support structure after it is put ac®. p will
be important to determine if the college continues to place the borderline stadents i
remedial math and, if not, to see how and if these students succeed in college-level
courses. A quantitative study might examine the effects of retention and tgyadates
for these same groups.

More effort is needed to investigate the repercussions when public colleges
eliminate development or remedial courses for under-prepared students confgetel
the curriculum which force the more affluent toward private institutions or thase
cannot afford them, to community colleges. Chances for transfer rates tprogeoh for
community colleges or, more importantly, achievement rates for degnggletion are
considerably diminished.

Also, a longitudinal study could be done to follow-up with the participants
interviewed. It would be both interesting and valuable to learn if they gradwédtea

four-year degree from the mid-western university and how each later vieaveghtedial
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experience after graduating or leaving the university. If their view did ihdegnge, a
study of this nature might also pursue why and in what ways. For instance, how might
they see their participation in remedial math in light of their student loan burden, and
graduate school and career experiences or prospects? Any extensions séanchre
could alleviate future problems and create a better path to a viable K-Iiedalk
system.

For future research, one could look at women’s achievement level in math since
there are so many one-parent households with the mother being the dominant head. The
majority of students in remedial courses are women and that is most likely due to the
majority of college enrollees being female. Also, many are olderrgiitieat have not
had a math class in more than a year or in some cases, in several years.

We presently have teachers in our elementary schools today teaching lour yout
math incorrectly, i.e. to add fractions by adding the numerators and then adding the
denominators without finding a common denominator. The quality of teachers could be
studied in the future as well as the attitude of teachers towards students tirat perf
poorly. It does take more effort to motivate the low achievers. Also, students’
performance may be affected by those teachers with low expectations ®staants.

Additionally, future research could include the study of learning stylesalinc
students do not learn in the same way or at the same time. There is more information
available today as to how students learn and are motivated by pointing out the eelevanc
of their learning.

Since SAT, ACT, and placement tests are used to determine a student'sseadine

to take college-level courses, each could be reviewed in future research. Astghe t
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measuring what needs to be measured? It is possible that some students aradszing pl
in remedial courses only because they are not good at taking tests.
Final Thoughts

We know that “judgments of one’s knowledge, skills, strategies, and stress
management . . . enter into the formation of efficacy beliefs” (Zimmerman, 1997, p. 205)
so what is missing; putting the self-efficacy theory into instructionatipeatf educators
are trained to know the components of self-efficacy and the sources of inforrhation t
can affect it, then they are capable of developing strategies to inceffast#icacy. This
approach could only lead more remedial math students to succeed.

Once self-efficacy to succeed is lost, it must be restored, but maintaitiing se
efficacy is not a guarantee of success. Before students can build selfyetba level to
be successful in remedial math, they must first believe that they are capsinteess.
Positive verbal persuasion by the teacher or peers, experiencing sroedisas; and
seeing others like them succeed are ways to increase the level ofisatfyednd
convince a student that he/she can achieve success, despite placement ithmeatiedia

| find it astounding that the Accuplacer, a standardized, 12-question computer
placement test, creates havoc or life-changing experiences for somstatknts who
were placed in remedial math and can still be the saving grace for @hewirse,
sending all students directly into college algebra is setting many uplémefand in
some cases, multiple times as most colleges require the math course fal gguneation
requirements. Many lack the knowledge or ability necessary as whk asnfidence

and the self-efficacy, to pass a college-level math course and needtdiation. For
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some, it is the lack of a work ethic needed to study in college; they did not require much
study time in high school.

All high schools should require a rigorous Algebra Il for seniors, a mathecours
that would fill the gap between high school preparation and college demands and provide
a segue to college, at least for the 60 percent that are going on to some type @&ddvanc
secondary education. With a pre-college algebra course in high school that teeiews
basics and builds mathematical skills, | feel we would see greater raioflstudents
who would not require remediation and still be successful in college-levielandt
math-related courses.

The instructional delivery system has to be shaped as developmental or remedia
students learn in ways not generally accommodated through traditional iostrdd¢te
students need to be actively involved using a variety of instructional methods, goal-
setting is critical to maintain the motivation that led them to enroll in colldyeser
students need to feel connected, hear positive verbal feedback, have mentoring and
contact with the teacher outside the classroom. Also, they must be taught wisitydiaer
mind. “The use of sound, research-based, developmental education practidekican y

positive outcomes for students” (Boylan, Bonham, & White, 1999, p. 99).
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Appendix A

Oklahoma State University Institutional Review Board

Date: Tuesday, July 01, 2008

IRB Application No  EDO0883

Proposal Title: Self-Efficacy and Remediation of Higher Education Mathematics Students
Reviewed and Expedited

Processed as:

Status Recommended by Reviewer(s): Approved Protocol Expires: 6/30/2009

Principal

Investigator(s):

Nancy Kilian Adrienne Hyle

808 5th 325D Willard

Alva, OK 73717 Stillwater, OK 74078

The IRB application referenced above has been approved. [t is the judgment of the reviewers that the
rights and welfare of individuals who may be asked to participate in this study will be respected, and that
the research will be conducted in a manner consistent with the IRB requirements as outlined in section 45
CFR 46.

[%] The final versions of any printed recruitment, consent and assent documents bearing the IRB approval
stamp are attached to this letter. These are the versions that must be used during the study.

As Principal Investigator, it is your responsibility to do the following:

1. Conduct this study exactly as it has been approved. Any modifications to the research protocol
must be submitted with the appropriate signatures for IRB approval.

2. Submit a request for continuation if the study extends beyond the approval period of one calendar
year. This continuation must receive IRB review and approval before the research can continue.

3. Report any adverse events to the IRB Chair promptly. Adverse events are those which are
unanticipated and impact the subjects during the course of this research; and

4. Notify the IRB office in writing when your research project is complete.

Please note that approved protocols are subject to monitoring by the IRB and that the IRB office has the
authority to inspect research records associated with this protocol at any time. If you have questions
about the IRB procedures or need any assistance from the Board, please contact Beth McTernan in 219
Cordell North (phone: 405-744-5700, beth.mcternan@okstate.edu).

Sincerely,
@
{4 4
MEKenniso " Chair

Institutional Review Board
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Appendix B

From: Poe, Daresa

Sent: Tuesday, January 20, 2009 1:24 PM
To: Kilian, Nancy

Subject: Request

Nancy:

Here are the numbers you requested for Fall 2008:

Total Enrollment 2076

Males 844 = 41 %
Females 1232 =59 %
International 28 =1.35%
Black 95 = 458 %
Native American 113 = 544 %
Asian 10= 0.48 %
Hispanic 81 = 3.90 %
White/Unknown 1749 =84.24 %

First Time Freshmen 322
Of these 281/322 came directly from high school =87 %
Of these 139/322 needed some level of remedial math = 43 %

Total Full-Time Students 1320 =64 %
Total Part-Time Students 756 =36%

Please let me know if you have any questions.

Daresa Poe, M.Ed.
Institutional Research Specialist
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Appendix C

CONSENT FORM

Project Title: Self-Efficacy and Remediation of Higher Education Mathematics Students
Investigator: Nancy Kilian (Graduate student at Oklahoma State University)

Purpose: You are invited to participate in a research study being conducted at Northwestern
Oklahoma State University regarding how placement in remedial mathematics impacts students.
The information sought will be your thoughts and feelings about being placed in a remedial
mathematics course. Personal information (demographics, ACT scores, etc) will be gathered on
each student and kept confidential by being locked in a cabinet in my home office that I have the
only access. This data can define specific trends that may exist for those that are asked to remediate.

Procedures: If you decide to participate, you will be asked to take a test where you will rate your
degree of capability to do math, not actually solve problems, or perform in other academic areas.
This test will in no way affect your grade in this class. Completion of the test will take around 30-
45 minutes as it contains 52 questions. Also, participation will require time to do one or two
interviews, 30-45 minutes each, to find out your thoughts and feelings about your placement in
remedial mathematics. These interviews will be audio-taped and conducted in the privacy of my
office, after hours if necessary, in your home, or anywhere you will feel at ease. They will be kept
locked up at all times and for one year upon completion of this study and then destroyed.

Risks of Participation: There are no known risks associated with this study which are greater
than those ordinarily encountered in daily life. You may possibly feel emotional discomfort when

answering questions about your personal thoughts and feelings.

Benefits: The only benefit is that your participation will help researchers learn more about how
placement in remedial mathematics impacts students. Society can benefit trom this research as your
voice can help others to understand the reasons behind so many students dropping out of college
after being placed in a remedial math class and what may have led you to needing remediation.

Confidentiality: Any information that is obtained in connection with this study and that can be
identified with you will remain confidential. The data will be stored in my personal computer (no
internet access) which will be locked up where T have the only access. In written results,
participants’ identities will not be disclosed. Research records will be stored securely and only
researchers and individuals responsible for research oversight will have access to the records. It is
possible that the consent process and data collection will be observed by research oversight staff
responsible for safeguarding the rights and wellbeing of people who participate in research.

Compensation: There will be no compensation for participation in this study.

Contacts: If you have any questions later, you may contact - Nancy Kilian, 808 5", Alva, OK
73717,580-327-8581 or ngkilian@nwosu.edu or Dr. Adrienne Hyle, Advisor, 325D Willard
Hall, OSU, Stillwater, OK 74078, 405-744-9893 or adrienne.hyle@okstate.edu. If you have
questions about your rights as a research volunteer, you may contact Dr Shelia Kennison, IRB
Chair, 219 Cordell North, Stillwater, OK 74078, 405-744-1676 or irb@okstate.edu.
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Participating Rights: Participation is totally voluntary. Your decision whether or not to participate
will not prejudice your future relation with Northwestern Oklahoma State University. Also, if you
decide to participate, you are free to discontinue participation at any time without any reprisal,
penalties, or consequences of any kind.

I have read and fully understand the consent form. I sign it freely and voluntarily. A copy ofthis
form has been given to me.

Signature of Participant Date
I certify that I have personally explained this document before requesting that the participant sign it.

Signature of Researcher Date
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Appendix D

Questions for Demographic Profile
Please indicate age Please indicate gender Male Female
Please indicate race or cultural background: African American  Aa@fh¢Aslander

Caucasian Latino/Mexican Native American Other

Hometown

Please list the math classes taken in high school and the grade receveahafietion.

Prior to this class, when was your last math class?

Please indicate your final high school GPA (on a 4 point scale).

Please indicate your overall: SAT score (or) ACT score
Please indicate your: Math SAT score (or) Math ACT score
Please indicate your: Accuplacer test score

Did one or both of your parents have a college degree?
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Appendix E
QUALITATIVE RESEARCH TOOL

The MSES-R has three sub-scales: tasks, courses and problem-solvingmhadte
given in three sections below. Each item was assessed by using a 6-poirtyli&er
scale with 1 designating “not confident at all” and 6 designating “coniplatafident.”

Items of the MSES-R

Tasks Sub-Scale

How much confidence do you have that you are able to successfully perform each of the
following tasks?

1. Add two large numbers (e.g., 5739 + 62543) in your head.

2. Determine the amount of sales tax on a clothing purchase.

3. Figure out how much material to buy in order to make curtains.

4. Determine how much interest you will end up paying on a $675 loan over 2 years at 14
3/4% interest.

5. Use a scientific calculator.

6. Compute your car’s gas mileage.

7. Calculate recipe quantities for a dinner for 41 when the original recipe is foofl2.pe

8. Balance your checkbook without a mistake.

9. Understand how much interest you will earn on your savings account in 6 months, and
how that interest is computed.

10. Figure out how long it will take to travel from City A to City B driving 55 mph.

11. Set up a monthly budget for yourself.

12. Compute your income taxes for the year.

13. Understand a graph accompanying an article on business profits.

14. Figure out how much you would save if there is a 15% mark down on an item you
wish to buy.

15. Estimate your grocery bill in your head as you pick up items.

16. Figure out which of two summer jobs is the better offer; one with a higher salary but
no benefits, the other with a lower salary plus room, board and travel expenses.

17. Figure out the tip on your part of a dinner bill split 8 ways.

18. Figure out how much lumber you need to buy in order to build a set of bookshelves.

Courses Sub-Scale

Please rate the following college courses according to how much confidenbavye
that you could complete the course with a final grade of “A” or “B.”
. Basic college math

. Economics

. Statistics

. Physiology

. Calculus

. Business administration

. Algebra ll

. Philosophy

O~NO O WN B
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9. Geometry
10. Computer science
11. Accounting
12. Zoology
13. Algebra |
14. Trigonometry
15. Advanced calculus
16. Biochemistry

Problem-Solving Sub-Scale

Suppose that you were asked the following math questions in a multiple choice form.
Please indicate how confident you are that you would give the correct anseeht
guestion without using a calculator.

1. In a certain triangle, the shortest side is 6 inches. The longest sideeiga$iong as

the shortest side, and the third side is 3.4 inches shorter than the longest side.tki¢hat i
sum of the three sides in inches?

2. ABOUT how many times larger than 614,360 is 30,668,0007?

3. There are three numbers. The second is twice the first and the first isrdrad-the

other number. Their sum is 48. Find the largest number.

4. Five points are on a line. Tis next to G. Kis nextto H. Cis nextto T. H is next to G.
Determine the positions of the points along the line.

5.1fy=9+x/5, find xwhen y = 10.

6. A baseball player got two hits for three times at bat. This could be nefae by 2/3.
Which decimal would most closely represent this amount?

7.1f P =M + N, then which of the following will be true?

1.N=P-M

2.P-N=M

3.N+M=P

8. The hands of a clock form an obtuse angle at o’clock.

9. Bridget buys a packet containing 9-cent and 13-cent stamps for $2.65. If th&se are
stamps in the packet, how many are 13-cent stamps?

10. On a certain map, 7/8 inch represents 200 miles. How far apart are two towns whose
distance apart on the map is 3 1/2 inches?

11. Fred’s bill for some household supplies was $13.64. If he paid for the items with a
$20 bill, how much change should he receive?

12. Some people suggest that the following formula be used to determine the average
weight of boys between the ages of 1 and 7: W = 17 + 5A where W is the weight in
pounds and A is the boy’s age in years. According to this formula, for each year older a
boy gets, should his weight become more or less, and by how much?

13. Five spelling tests are to be given to Mary’s class. Each test has a value oit25 poi
Mary’s average for the first four tests is 15. What is the highest possib&gasdre can
have on all five tests?

14.34/5-1/2 =

15. In an auditorium, the chairs are usually arranged so that there are x ronsearsl

in a row. For a popular speaker, an extra row is added, and an extra seat is added to every
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row. Thus, there are x + 1 rows and y + 1 sets in each row, and there will be (x + 1) times
(y + 1) seats in the auditorium. Multiply (x +1)(y + 1).

16. A Ferris wheel measures 80 feet in circumference. The distance on lhbeatineen

two of the seats is 10 feet. Find the measure in degrees of the central ahgib&®

rays support the two seats.

17. Set up the problem to be done to find the number asked for in the expression “six less
than twice 4 5/6.”

18. The two triangles shown on the right are similar. Thus, the corresponding sides ar
proportional, and AC/BC =XZ/YZ. IfAC=1.7,BC=2,and XZ =5.1, find YZ.
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Appendix F
From: Prof. Frank Pajares [mpajare@emory.edu]
Sent: Thursday, August 21, 2008 6:05 AM
To: Kilian, Nancy
Subject: Re: Mathematics Self-Efficacy Scale - Revised
You don't need to purchase it. You're welcome to use it.

http://des.emory.edu/mfp/MSPub-MFP2008Base.html

The password for published documents is "XXXXXXX"

Prof. Frank Pajare@

Samuel Candler Dobbs Professor of Education
Division of Educational Studies

1784 N. Decatur Rd., Suite 240

Emory University

Atlanta, GA 30322

Tel: (404) 727-1775/Fax: (404) 727-2799
Web: http://des.emory.edu/mfp

--- On Wed, 8/20/08, Kilian, NancyNGKilian@nwosu.edu> wrote:

From: Kilian, Nancy <NGKilian@nwosu.edu>

Subject: Mathematics Self-Efficacy Scale - Revised

To: "mpajare@emory.edu” <mpajare@emory.edu>

Date: Wednesday, August 20, 2008, 5:39 PM

Dr Pajares,

| am working on my dissertation “Self-Efficacy and Remediation of Higldeicktion
Mathematics Students” at Oklahoma State University in Stillwater, Okiatemd would
like to purchase the Mathematics Self-Efficacy Scale — Revised instraonadminister
to my subjects. | would sincerely appreciate your sharing the informationwahbont |
would need to contact to make the purchase.

Thank you very much for your time.

Nancy Kilian

Instructor of Mathematics

Mathematics and Computer Science Department
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Appendix G

Questions for Interview

1. Please tell me about you. (Family, high school, & cultural background)
2. Please tell me how things are going for you in this class.

3. Why were you asked to join this class? Do you feel that this class wpprap@ate
placement for you?

4. Do you think this class will help you? Why or why not?
5. When thinking of this class, what event or moment comes to mind first?

6. How do you feel now that you have had an opportunity to learn the material
presented in this class?

7. What are your aspirations/dreams or future plans? Have you made any ahanges
your plans?

(Based on Bandura’s 1994 sources of influence to develop self-efficacy)
8. Describe how you feel about facing challenges.

9. As the semester progressed did you find yourself trying harder to solverpsibl
Why or why not?

10. Have you seen others like yourself go through remedial courses? \Were the
successful?

11. Has anyone ever told you that you can be successful? With math? In life?

12. Do you feel like you have mastered algebra?

(Thank individual for participating in this interview. Assure him or her of confidetytiali
of responses and potential future interviews).
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Appendix H

2008 UNDERGRADUATE CATALOG

COURSE DESCRIPTIONS

MATHEMATICS COURSES (MATH)

0013 Pre-Intermediate Algebra

A course to teach the basic ideas in theory and application of several areas of
mathematics. The student will be prepared to complete Intermediate &l@xhrse
covers real numbers, simple algebraic expressions, linear equations in one aadable

consumer multiplicationThis course does néilfill degree requirements.

0123 Intermediate Algebra
A course designed to meet the curriculum deficiency for beginning freshnramsfier
students. The course includes elementary algebra to give the student an adequate

mathematical backgrounBoes nottount as degree requirement.

156



VITA
Nancy G. Kilian
Candidate for the Degree of
Doctorate of Education
Dissertation: SELF-EFFICACY AND REMEDIATION OF HIGHERDUCATION

MATHEMATICS STUDENTS

Major Field: Higher Education
Biographical:
Personal Data:

Education:

Earned Bachelor of Science in Mathematics at Northwestern Oklahoma State
University, Alva, Oklahoma 1977.

Earned Master of Education at Northwestern Oklahoma State Universigy, Al
Oklahoma 1990.

Completed the requirements for the Doctorate of Education in Higher Education
at Oklahoma State University, Stillwater, Oklahoma in December, 2009.

Experience:

Northwestern Oklahoma State University, Alva, OK 1/94 — Present
Medford Public High School, Medford, OK 8/92 — 5/93
Boise City Public School, Boise City, OK 8/78— 5/79

Professional Memberships: None



Name: Nancy G. Kilian Date of Degree: December, 2009

Institution: Oklahoma State University Location: Stillwater, Oklahoma

Title of Study: SELF-EFFICACY AND REMEDIATION OF HIGHER EDUCAON
MATHEMATICS STUDENTS

Pages in Study: 156 Candidate for the Degree of Doctorate of Education

Major Field: Higher Education

Scope and Method of Studiigh school graduates go to college every year unable to do

college-level math. For most, this lack of knowledge requires remediation whicbm

may not fulfill that gap. This qualitative study examined the thoughts of undearpck

students in a remedial math class at a four-year university.research used focused

interviews to understand the participants’ feelings as they voiced pariences and

also incorporated observations, demographic information, and a survey instrument that

reported each one’s level of math self-efficacy.

Findings and Conclusiongrom this study, findings show a strong relationship between

success or failure in remedial math and one’s belief in catyadillevel of self-efficacy.

The successful participants were more confident, competent, andharedvhile those

that did not succeed were stressed and lacked confidence inapebilty to do math;

they did not feel competent. Academic success requires a higher leveleffisalfy.

ADVISER’S APPROVAL:__Adrienne Hyle




