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ABSTRACT
Kimberly J. Akers. Factors Influencing the Completiof the GED in a Federal Correctional

Setting: A Multiple Regression, Correlational-Hotige Study (under the direction of Dr.

Holder) School of Education, Liberty Universityniary 2012.

Correctional education’s primary goal is to redueeidivism and increase employment among
ex-offenders. The Bureau of Prison’s practical |goaits mandatory GED program is to
maximize the number of inmates obtaining the GER given time period. The purpose of this
research is to model the number of instructionalré@n inmate requires to obtain the GED as a
regression on socio-demographic and Bureau of Ppsticy variables related to inmate conduct
in education programs. This quantitative researsbs multiple regression to produce and
analyze the model. An archival random sample oD@Eaduates in a large federal correctional
complex is selected, the model fit and diagnosed, a hold-out sample tested for predictive
reliability. Any conclusions regarding policy attatives for the Bureau of Prisons will then be
drawn. Such alternatives may lead to improvementgyeneral criminal justice and in

correctional education in particular.

Descriptors: GED, good conduct time, instructidmalirs, GED UNSAT, GED SAT, Federal

Correctional Institute, recidivism, custody clagsifion points
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CHAPTER ONE: INTRODUCTION
Background

This study determines a multiple regression méatgbredicting the number of
instructional hours an inmate requires to compe®ED given certain socio-economic and
correctional policy variables. This chapter isr@noduction to the study, formulating purpose,
problem statement and research questions and hegesth It also identifies the explanatory
variables and discusses the significance and limits of the study.

The goal of correctional education is to aid ie thhabilitation of the offender. In the
federal correctional system, the Federal Burederisions (BOP) requires that “an inmate
confined in a federal institution who does not haweerified General Equivalency Diploma
(GED) credential or a high school diploma is regdito attend an adult literacy program for a
minimum of 240 instructional hours or until a GEPDachieved, whichever comes first” (Federal
Bureau of Prisons [BOP], 2003, p. 1). Upon emntity ia federal correctional institution, an
inmate’s Unit Team, a group of BOP staff whose ish® guide the inmate through
incarceration, or the institution’s Education Ddpaant notifies those inmates who are required
to enroll in a GED program. Depending upon thdlaldity of class space, the inmate is either
placed in a GED class or placed on a waiting higirder to be added to a class when space
becomes available. Space may become availab@nformate when a currently enrolled inmate
is awarded a GED, transfers to another instituttompletes a sentence, or withdraws after
completing the mandatory 240 hours.

An inmate within the BOP vests good conduct tiGE€T) of 54 days per year of sentence
served. Certain disciplinary actions may resulbss of GCT. An inmate who receives

disciplinary action for a prohibited act while imet Education Department and enrolled in GED
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or who withdraws from the GED program after the daory 240 instructional hours may lose
up to 12 days per year GCT. Once an inmate igisaec for a prohibited act, the inmate is
assigned a GED UNSAT, denoting unsatisfactory megand the loss of GCT. That inmate will
have to complete an additional 240 hours of insitvaal time with no further disciplinary
sanctions in order to begin to vest the full GAOhose students who comply with the policy and
rules while in the education program and a GEDsctas assigned a code of GED SAT,
denoting satisfactory progress. The logic behiredrequirement for GED classes is stated in
BOP policy as, “A high school diploma is the bamtademic requirement for most entry level
jobs” (BOP, 2003, p. 1). However, there is no #pdly stated reason for using loss of GCT to
encourage participation in the GED program. Edanadepartments at BOP facilities assume
that the assignment of a GED UNSAT code will dareinmate from committing a prohibited
act again or encourage continued enrollment irGB® program. Presumably, greater effort
would increase the likelihood of an inmate recegviine GED while incarcerated, other things
equal.

Alternatively, loss of GCT for a GED UNSAT progseassignment may lead to greater
disruptive behavior affecting the progress andrefibinmate students with a GED SAT
progress assignment. Morale of inmate studentsat@e tutors, and staff teachers could suffer.
The likelihood of obtaining the GED for any inmatedent could decrease. Finally, the number
of open positions for inmates on the GED waitirsg i reduced if an inmate student with little
desire to obtain a GED remains in the program mgeceinaintain the progress assignment of

GED SAT and vest all GCT.
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Problem Statement

This study examines whether current BOP policysisful in maximizing the number of
inmates who obtain the GED while incarcerated gngeixing what variables explain the number
of instructional hours an inmate requires to obthenGED. Successful completion of the GED
program while incarcerated has been linked to reduecidivism (Aos, Miller, & Drake, 2006;
French & Gendreau, 2006; Gaes, 2008; Harlow, JenKirSteurer, 2010; Steurer & Smith,
2006; Wade, 2007) and to higher employment ratdsaages (Gaes, 2008; Tyler & Kling,
2007). This study poses the question, “what végmborrelate with the number of instructional
hours required to obtain the GED while incarcerateBy identifying such factors, BOP policy
alternatives may be considered to place inmatekass according to the length of time required
to complete the GED as predicted by the modela Aesult, the number of inmates completing
the GED in a fixed period of time is maximizedpaling for advanced programming such as
vocational trades or post-secondary educationciaduecidivism, and increasing employment.
All these factors benefit both the inmate and sga@eonomically and socially.
Purpose Statement

The purpose of this correlational-predictive stislto identify variables that predict the
number of instructional hours that an inmate resgito obtain the GED using regression on a
BOP policy variable controlling for inmate sociondegraphic variables. By using the resulting
model, BOP selection policy alternatives can besmared to maximize the number of inmates
obtaining the GED in a given time period; this specially important given the limited physical
and personnel resources and declining fiscal bgdget criminal justice culture that results in
an ever-increasing number of inmates. Assumingahanmate’s GED SAT or UNSAT

progress assignment is a significant factor innilmaber of hours required to successfully
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complete the GED program, possible alternativecpesito increase the number of inmates
completing the GED include (a) allowing an inmatenvithdraw from the GED program after the
mandatory 240 hours of instruction without losgjobd conduct time; (b) allowing an inmate on
the waiting list to enter the GED program baseg@dicted number of hours to complete the
GED rather than the inmate’s pre-release date (PRPallowing an inmate to enter the GED
program based on a desire to participate ratherklyd®RD; and (d) applying positive
reinforcement in the form of extra GCT for succalgfcompleting the GED program.
Significance of the Study

An inmate student withdrawing from a GED clasgmafiompleting the mandatory 240
instructional hours or receiving a disciplinary si@on while enrolled in the GED program
receives a progress assignment of GED UNSAT. Uadeent BOP policy, inmate students
who receive a progress assignment of GED UNSATanged a portion of their GCT. The goal
of the BOP GED program is to ensure that each iaméhout a GED or high school diploma
obtains a GED prior to release back into socieRPB2003). From a practical point of view,
the realistic goal is to maximize the number of aes who obtain a GED prior to release. The
current policy of denying GCT to an inmate who wittws from the GED program is punitive
in nature as it effectively extends the lengthimiet the inmate is incarcerated. The loss of GCT
is in itself a form of negative reinforcement whicditers to the negative experiences that the
individual has had with education. This researafsaters the possibility that current policy
hinders the maximization of the number of inmateiming the GED prior to release.

The study may provide the first quantitative ewicke that the practical goal is not being
met; no previous study has been undertaken to thdkeetermination. It is anticipated that this

study will show that current policy: (a) increasles number of instructional hours required to
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complete GED while incarcerated; (b) increasesaai¢ing list length and time that an inmate
must walit to be enrolled in GED; and (c) reducexlpctivity, measured by number of inmates
completing the GED in a given time interval, of iat® tutors, staff teachers, and administrators.
One possible alternative is to use positive regdorent in the form of additional GCT. Such a
policy is currently used for successful completidthe Residential Drug Abuse Program
(Federal Bureau of Prisons [BOP], 2009).

If this study can offer alternatives to achievthg practical goal of maximizing the
number of inmates who obtain the GED prior to re¢eat will not only make a significant
contribution to the literature on correctional edfiien, but also to corrections policy and social
welfare.

Resear ch Questions
This study will examine the following research quass:

1. What variables correlate with the number of inginral hours required to complete

the GED while incarcerated?

2. Can variables that correlate with the number dfutsional hours be used to predict
if an inmate will receive a GED SAT or UNSAT progseassignment once enrolled
in the GED program?

3. Do any policy alternatives to selection of fedem@irectional GED students become
apparent?

Resear ch Hypotheses
Hoi: The mean number of instructional hours requirecbioplete the GED does not depend

upon the inmate’s race.
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Ho2: The mean number of instructional hours requirecbioplete the GED does not depend
upon the inmate’s progress assignment.
Hos: The mean number of instructional hours requirecbioplete the GED does not depend
upon the inmate’s familial status.
Hos: The mean number of instructional hours requicedamplete the GED does not depend
upon the inmate’s type of crime.
Hos: The mean number of instructional hours requicedamplete the GED does not correlate
with the inmate’s age.
Hos: The mean number of instructional hours requicedamplete the GED does not correlate
with the inmate’s grade level prior to incarceratio
Ho7: The mean number of instructional hours requicedamplete the GED does not correlate
with the inmate’s sentence length.
Hos: The mean number of instructional hours requicedamplete the GED does not correlate
with the inmate’s TABE test scores.
I dentification of Variables

The primary dependent variable in this study isrtheber of instructional hours
required to complete the GED while incarceratedotied by HOURS. An instructional hour
accrues to a student when he spends 60 instruttionates in the GED classroom. BOP
records contain this information and are availablell BOP staff in any facility. If an inmate is
transferred to a different facility, his recordddav him. Transfers occur for medical, security,
disciplinary, or family reasons. The latter refersnoving an inmate closer to immediate family

to encourage family ties.
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The independent variables can be split into exogemnes for an individual inmate and

controllable policy variables determined by the BGpecifically, these variables are chosen

based on the researcher’s experience as a memtier BOP Department of Education.

RACE: A discrete binary random variable that recordsnamate’s race. The categories
used are Caucasian or non-Caucasian. The categbfzaicasian and non-Caucasian
are chosen because the BOP records an inmate’asab#ite, Black, Native American,
Asian, or other, and Native American, Asian, artteototal less than 9% of the BOP
population (www.bop.gov/news/quick.jsp). The acd#egpopulation at FCC Butner has
an insufficient population of these three racesvbich to draw a sample. Additionally,
the BOP does not record Hispanic as a race; antenafadispanic ethnicity is recorded
as one of the five categories of race, particuldvhyite or Black. Therefore, it is not
possible to use Hispanic as a category of the MaRACE. While it is certainly true
that Hispanic culture has differences with WhitdBtack cultures, most Hispanics within
the BOP are not subject to the mandatory GED progriag policy as it exempts
deportable aliens. (BOP, 2003, p. 8) Thereforept#reentage of Hispanics enrolled in
GED classes is very small.

RACE = 1 if an inmate is identified as Caucastaif,not.
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PROGRESS: A binary random variable that indicatemmate student’s progress in the
GED program.

PROGRESS =1 if the inmate has a GED UNSAT assagn® if the inmate has

a GED SAT assignment.
CRIME: A discrete category random variable thabrds an inmate’s most recent crime
classification. The variable CRIME has eight catégs, so seven binary random
variables are defined:

DRUG =1 if the crime was a drug offense, 0 if not

WEAP =1 if the crime was a weapons related offe@senot

IMM =1 if the crime was an immigration offeneif not.

ROB =1 if the crime was a robbery, burglaryswnilar offense, 0 if not.

FRAUD =1 if the crime was white collar offensef @ot.

VIOL =1 if the crime was violent, O if not.

SEX =1 if the crime was a sex offense, O if not.
An inmate’s crime is classified as “other” categorgase these seven binary variables
have a value of 0; the inmate’s crime is classifisch miscellaneous crime category.
PARENTS: A binary random variable indicating whettie inmate was raised in a two-
parent household.

PARENTS = 1 if two-parent household, O if not.
LENGTH: A continuous random variable recording thenber of months an inmate
received as a sentence for the most recent offense.
READ: A continuous random variable equal to theates most recent TABE reading

score.
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e MATH: A continuous random variable equal to the atais most recent TABE math
score.
e GRADE: A continuous random variable equal to theate’s self-reported highest
completed grade level of education.
e AGE: A continuous random variable equal to the iteisaage in years at most recent
incarceration.
Assumptionsand Limitations

Assumptions. The first assumption is that the accessible pojuiaif GED students at
FCC Butner, NC is representative of the target fadfmn of all GED students in the BOP. The
principle investigator's workplace is FCC Butnes,its choice as the accessible population is
one of convenience. As FCC Butner is an adult maddical facility, it draws inmates from
across the country, so the population is geografiiidiverse. The BOP does not incarcerate
juveniles and only five percent of the populatisriemale. Therefore, FCC Butner can
reasonably be considered representative of thettaapulation.

The second assumption is that the effort that arate puts forth in the GED classroom
is indicative of the value he places on obtaintmg GED. Effort is a latent variable that is not
directly measured. The variable PROGRESS, whicigass code of GED SAT or GED
UNSAT, is assumed to be a manifest variable fayretis defined by Gall, Gall, and Borg (2007,
p. 372) PROGRESS is a policy variable controlledi®yBOP and the Education Department,
and its significance in the estimated model is irtgod for policy considerations.

The third assumption is that the chosen regressaimtel satisfies the classical regression
model assumptions concerning the error term antheagory variable (Kmenta, 1971, p. 393).

In particular, the error term is normally distribdtwith zero mean vector and a diagonal
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variance-covariance matrix of equal variances. &loee, the error term is homoskedactic and
uncorrelated. The assumption of normality aboutntiean implies that the error term results
from “a large number of small causes” (Kmenta,@B8)2 The assumption that the errors have the
same unknown variance rules out dispersion thatgdgmwith the changes in value of the
explanatory variables. The lack of auto correlatraplies that error terms are not correlated
among different students. As to the explanatoryades, it is assumed they are non-stochastic,
so either controllable or predictable; therefoiie thquirement is clearly satisfied in this study.
In addition, there is no exact linear relationdhgiween any of the explanatory variables, so
there is no multicollinearity. Finally the numbdrabservations exceeds the number of
regression coefficients to be estimated so thdicgerit degrees of freedom for statistical
inference. These requirements will be tested im shidy to determine their validity.

Limitations. FCC, Butner is a medical complex for male BOP itasaTherefore, no
female inmates will be included in the sample. sTdpens an obvious area for future research.
Inmates move from one facility to another for vasaeasons, so they may be deleted from the
sample. A sufficiently large sample will mitigates limitation as will historical data points.

The design used will demonstrate association, aasality. If this study suggests policy
changes as anticipated, an argument for such chamtjeequire logic as well as quantitative
analysis. Thus, this proposal study may lead tioréuqualitative research such as a case study or
grounded theory approach.

Another limitation is that it is not possible tqpseately code an inmate of
Hispanic/Latino ethnicity separately from racelas BOP does not make a distinction as White
Hispanic or Black Hispanic. This limitation is sificantly mitigated however as deportable

aliens are not subject to the same educationalreegants previously explained.



FACTORS INFLUENCING THE COMPLETION OF THE GED 20

Research Plan

The research design for this study is a correlatianalysis, using multiple regression.
This approach allows a dependent variable, indase the number of instructional hours
required to complete the GED, to be explained lbgpendent variables, including those
demographic and policy variables to be consideesgth on the judgment and experience of the
researcher. Whether or not this process will lmreéictive value remains to be determined.

The target population for this study is BOP inmaté® do not have a GED or high
school diploma. Over half of BOP inmates are masbéthis targeted population at any point
in time. Due to security and procedural hurdlbae,dccessible population consists of past and
present inmates who have been or are students@irFButner, N.C. At any given time, this
facility houses approximately 5000 inmates. Théinglist for the GED program at FCC
Butner can be as high as 350 inmates and approeiyrat5 are enrolled at any given time.
Since FCC Butner is a medical facility, a numbemafates are exempted from the educational
requirements for medical reasons.

The proposed random sampling design is historaxaing of inmates that have
participated in the GED program at FCC Butner. céss to computerized records containing

values of the variables of interest makes suchmgkapractical in terms of time and cost.
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CHAPTER TWO: LITERATURE REVIEW

The chapter consists of a review of literaturetegldo the constructs comprising the
study. The purpose of this section is to reviegv¢htical points of current knowledge including
important and substantive findings as well as tbecal and methodological contributions to the
field. The historical development of the constnwdt be established, and an overview of the
relevant literature will be provided.
Conceptual Theoretical Framework

Correctional education programs are part of thalvgéitative process for incarcerated
offenders. Economically, correctional educatigmspose is twofold: to improve the human
capital entering the labor market from prison amdignal to the employer that the ex-offender
will be a worthwhile employee. In his groundbreakbook, Becker (1993) argues that education
is an investment in human capital, helping to certadt human capital depreciation much like
replacement investment in plant and equipment @vaats physical capital depreciation. Becker
was one of the first economists to academicallghsthe economics of crime. Becker (1968)
was able to rigorously demonstrate that “the goditton of conviction and punishment reduces
the loss from offences and thus increases sociémedy discouraging some offenders” (p.
204). Correctional education is part of “optimalipies to combat illegal behavior as part of an
optimal allocation of resources” (Becker, 19682@9). This is the worldview from which this
study is fostered.

The theoretical framework for this study is a fofiedd analysis as developed by
sociologist Kurt Lewin. Lewin’s theory places amividual in a “field of forces that are
supporting or inhibiting of action along a partiaupath” (Lewin, 1943). Understanding the

forces, determining support for inhibition of a ded goal, identifying which are strongest, and
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deciding which are most amendable to manipulatrowiges an indication of how to help an
individual move in a desired direction.

In this study, the desired direction is towardsebacational goal of inmates obtaining
the General Equivalency Diploma (GED). The forimebe examined include BOP policy of
mandatory GED class attendance and the withholafi@@CT for unsatisfactory progress.
“Through our literacy program, we help inmates depehe skills needed to compete for
available jobs and cope with post-release commufatgily, and other responsibilities. This
Literacy Program requires inmates who do not ha@&B credential or high school diploma to
complete one period (240 instructional hours) tefréicy program participation during their
confinement” (BOP, 2003, p. 2). The number ofrmstional hours an inmate requires to obtain
the GED is therefore of considerable relevancautoeat policy. If current practices do not lead
to the desired goal, this research may provideangd to forces that would, and suggest policy
alternatives that will lead to the goal of inmabésaining the GED.

Review of the Literature

Correctional education’s purpose should be no iffe and it could be argued, is even
more essential, for ex-offenders who have at leastadditional negative to contend with by
being an ex-offender. Western (2007) contendsabiining a credential like a GED combats
the negative signal that incarceration sends tdeth@ market. Harer (1995) contends that
correctional education can “normalize” an inmat®aads pro-social norms that incarceration
tends to attack. “Results of this analysis proadbstantial evidence that prison education
program participation reduces the likelihood ofide@ting irrespective of post-release
employment. | interpret this result as a suppothefnormalization hypothesis, which posits that

many policies, operations, and programs found ideno prisons reduce prisonization and
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nurture pro-social norms supporting rule/law akgdoehavior” (Harer, 1995, p. 16). Harer’'s
conclusion then is that correctional educationrhase than only economic benefits for the
offender and society. It has behavioral benefgs atuggesting that the greater the number of
inmates who obtain the GED while incarcerated bigtéer off society becomes. However the
majority of research in correctional education leak programming that affects post-release
outcomes such as recidivism, employment rates agevdifferentials.

Correctional education programs are designed teertiee offender’s transition from
incarceration back into society more successfuk girestion is what does “successful” mean to
the correctional educator, offender, or societyonirthe offender’s viewpoint, success includes
employment at a living wage. From society’s viemposuccess means the offender does not
recidivate thus reducing the cost of incarceratitirsuch success is accomplished through the
offender’s employment, and resulting contributibmshe overall social welfare, then society as
well as the offender benefits.

Recidivism is the most frequently used post-rsde@utcome. Meta-analyses by Aos et
al. (2006), Chappell (2004), Gaes (2008), and Wiilsgallagher, and Mackenzie (2000) examine
studies which conclude that various types of ctéiwaal education programs reduce recidivism
to varying degrees. Depending upon the studydngsim is defined as re-arrest, reconviction,
re-incarceration, or parole violation. Employmeateris used as a measure of success in
literature reviews by Gerber and Fritsch (1995hcia(1998); Taylor (1992); and in the meta-
analysis by Wilson et al. (2000).

The studies show that, on average, a greater nuohlgerrectional education participants
are employed within six months of release thandoy-participants. However, averages can be

deceiving. As Tyler and Kling (2007) conclude, GR&rticipation improves employment rates
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and wages only for non-white inmates and the im@mnoent in wages disappears after three
years.

Studies by Batiuk, Lahm, McKeever, Wilcox, and & (2005); Batiuk, Moke, and
Rountree (1997); Burke and Vivian (2001); Clark41® Holloway and Moke (1996); Kelso
(2000); Knepper (1990); and Stevens and Ward (1880)demonstrate significantly higher
declines in recidivism for post-secondary correawiceducation when compared to non-post-
secondary education participants. On averagegeth@ve reduction in recidivism rates is higher
than those reported in studies on vocational tnginiBatiuk, Lahm, et al. (2005); Callan and
Gardner (2007); Davis and Chown (1986); Hull, Fstee Brown, Jobe, and McCullen (1995);
Kelso (2000); Lattimore, Witte, and Baker (1990ayr and Gaes (2001); and Schumaker,
Anderson, and Anderson (1990) report that vocativaming program participation reduces
recidivism compared to recidivism of non-participmanFinally, research by Anderson (1995);
Batiuk, Lahm, et al. (2005); Holloway and Moke; Rsaw (1988); and Tyler and Kling (2007)
demonstrate that GED correctional programs alsocedecidivism compared to correctional
education non-participants. The reduction is sogr@at for vocational training programs. None
of these studies exclusively study BOP programgidver Batiuk, Lahm, et al. includes BOP
data, combined with state prison data.

An offender who participates in correctional ediarats both adding to human capital
and signaling the labor market of his intent taalgpod employee. Education as replacement
investment in human capital is based on Beckerisrsa work in labor economics. “The origin
of this study can be traced to both the finding thaubstantial growth in income in the United
States remains after the growth in physical capita labor has been accounted for and to the

emphasis of some economists on the importanceuaiadidn in promoting economic
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development” (Becker, 1993, p. 2). Based on testy of human capital, correctional
education programs should aid ex-offenders in fatne labor market upon release. Having a
felony, criminal conviction is a serious strike agh the ex-offender in gaining employment.
Correctional education signals society that the#ender has attempted to rehabilitate himself
and dependent upon the type of education recehasladded to his skill set to varying degrees.

A review of the literature in the context of thieebry will provide evidence of how
successful correctional education has been irréigigrd. Assuming that the literature review
demonstrates positive outcomes, it lends suppdhaa@urrent study’s purpose of determining
characteristics of inmates most likely to be susftésn correctional education programs.

Correctional education programs. State and federal correctional education deparsnent
offer a variety of programs. The specific prograsffered differ by state, by facility within a
state, and may change over time based on evidérstecess or failure and on budgetary
changes, especially constraints. According tossied gathered by Harlow (2003), “About 9 in
10 state prisons, all federal prisons, and alntbst 10 private prisons provide educational
programs for their inmates” (p. 4).

The Federal Bureau of Prisons (BOP) and most statgsre inmates without a verifiable
high school diploma or General Equivalency Diplof@&D) participate in correctional
secondary education classes until the inmate abtamgh school diploma, GED, or completes
his or her sentence. In the case of the BOP aateamust complete 240 instructional hours
toward his or her GED and then may choose dropbilite GED program. These mandatory
requirements are based on the human capital th&tyigh school diploma is the basic
academic requirement for most entry level jobs” BQ003, p. 1). Unemployment rates for

those without a high school diploma historicallgeage over 50% higher than those who
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possess one; indeed, unemployment rates vary glydrseducation levels. As Harlow (2003)
indicates, “Prison educational resources were atrated on those with the greatest need-those
without a high school diploma” (p. 5). Owed in p@rimandatory requirements, “Approximately
54% of state inmates who had not completed the drzithe and 61% with a GED reported that
they had participated in educational programs doeteg admitted to prison. In contrast, about
4 in 10 with a high school diploma or post-secogdaurses participated in an educational
program” (Harlow, p. 5). These statistics suggjest once an inmate obtains a GED he is more
likely than not to take additional correctional edtion programming. This supports studying
factors that correlate with obtaining a GED whiiearcerated.

Unfortunately, while the number of inmates partatipg in correctional education has
increased over time, again owed in part to mangatmguirements, the population of inmates
has increased faster. Once more as noted by H§2@93), “Participation in prison education
programs did not expand as rapidly as the populatia as a result the percentage of inmates in
educational programs fell” (p. 5). Attainment vehihcarcerated also differs by race suggesting
race as a factor correlating with success. As niotékers (2010), “The white population is
more educated than the black population, whickgs educated than other races, whether in
prison or not” (p. 15).

The mandatory nature of BOP programs is suppon@diicomes in the literature, not
just theory. Expectations have been that correatieducation would be successful “only if the
inmates wanted to participate and enroll volunfaiRyan & McCabe, 1994, p. 459). However,
Ryan and McCabe found no significant differenceadhievement between voluntary and
mandatory correctional education. Furthermore, RayrashMcCabe concluded that “mandatory

prison education carries a very important compof@mntontributing to the cost effectiveness of
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prison administration... The concept of merely cagiffgnders must be replaced by the concept
of educating offenders” (p. 459-460).

Success in correctional education defined by laweidivism, higher employment rates,
or lower misconducts while incarcerated variesh®ytype of program according to the
literature. The correctional education programserged include adult basic education (ABE),
GED, vocational training, post-secondary educaimm, correctional industry and community
employment programs. Most studies examine comeatieducational programming in state
prisons. Miller and Miller (2010) consider jailggramming; this is the only study found for
jails, probably because few jails offer educatigmalgramming since inmates’ lengths of stay
usually terminate in months, if not days.

The evaluation of correctional education progranghrough a literature review is
difficult owed to the poor design of much of theearch. The Maryland Scale for Scientific
Rigor (Sherman et al., 1977) can be used to raaialsscience research on a scale from “1” to
“5,” with “5” representing the highest level of ag Unfortunately, “employing a threshold this
high, however, would leave very little researchmpdich to draw conclusions, and the
majority of the research in this field would berdgarded. On the other hand, if the bar of
methodological acceptability is set too low, thkeare can be little confidence in the conclusions
drawn based upon this body of research” (Cecilpkirg MacKenzie, & Hickman, 2000, p.
209). Where possible, research with a MarylandeSseaore of “3” or greater is examined to
offer some reasonable confidence in the conclusions

Adult basic education (ABE). Adult Basic Education (ABE) is a program that cstssi
of basic academic and problem-solving skills belawat normally is considered the ninth-grade

high school level. In correctional education, ABHar inmates who are unable or have limited
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proficiency computing to solve problems, carrying basic technology tasks, relating

effectively with others or have an inability to sgeread or write the English language. In the
BOP these ABE classes are referred to as Pre Gi#zja@ Learning Needs (SLN) and English
as a Second Language (ESL). These limitations fazielecies hinder individuals from

exercising their rights and responsibilities as samity members and citizens, support
themselves and their families through gainful egpient and in the case of inmates, limits their
ability to participate in other correctional educatthat could assist them in successful re-entry
and lower their chances of recidivism. In the BO® Test of Adult Basic Education (TABE)
scores are used to identify inmates who may fadeuthe ABE umbrella and similar assessment
tests are used in state correctional systems.

Cecil et al. (2000) assessed 12 adult basic eduncstiudies for impacts on recidivism
defined in various ways: “Some common definitiors r@-arrest, re-conviction, re-
incarceration, violations of community supervisiand self-reported offence” (p. 209). Cecil et
al. concluded, “In sum, of the twelve availabl@alerations, five studies were reasonably well
conducted, rated at “level 3" or “level 4” on theaMland Scale. However, many of these did not
use statistical significance tests, and thoseditbémploy statistical tests failed to produce
significant findings in favor of program particigat” (p. 213). This research found that “adult
basic education programs show promise as a meaerdwding offender recidivism” (p. 215).

Gaes (2008) conducted a mega-analysis of thatitex and found similar results: “If
there are limitations to the potential impact ofrectional education on reentry success, it may
be because other offender needs may have to bessaédrsuch as their drug dependence or lack

of work skills” (p. 12). Gaes also noted the proldewith methodological rigor in many studies,
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“Most of the studies use comparison pools of subjedio are not equivalent to program
participants on many dimensions” (p. 10).

In a “level 4” study in 1995, Harer examined ABBgrams within the BOP using
rigorous multivariate regression techniques to tatecthat “...program participation reduces
the likelihood of recidivism irrespective of poglease employment” and that...we see that
potential dollar savings from prison education pamgs could be quite large” (p. 16). Harer’'s
research is often cited in other studies owedstase of random sampling and its extensive use
of independent variables. Both the results andydesi Harer will guide the present study.

Another “level 4” study by Steurer and Smith (2pég8amines both employment and
recidivism outcomes for inmates in Maryland, Minotas and Ohio who patrticipated in adult
basic education programs. Steurer and Smith aslsma&te cost and savings to taxpayers of such
programs. Steurer and Smith use re-arrest, re-cbonj and re-incarceration as three measures
of recidivism and concluded that “all three measwferecidivism showed statistically
significant lower rates for participants vs. nomtggpants” (p. 13), but that “the magnitude of
the difference between participants and non-pasditis varied substantially by state” (p. 14). In
addition, “the employment data showed, post-relgseearnings of the correctional education
participants were higher than the non-participafps™7). Steurer and Smith’s research supports
the present study’s purpose of finding factors gratlict GED success before release.

A meta-analysis of the literature by Wilson etiatluded six studies of adult basic
education. Using an odds ratio to measure reaiaivs inconclusive, but that, overall research
design methodologies are weak. Inmates who compIBEe programs will move up to GED

programs in the BOP and in most state prison systdffGED programs are shown to reduce
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recidivism and increase employment rates, it wéaidically follow that the additional learning
in GED programs over ABE programs is worthwhile.

General equivalency diploma (GED). Of all correctional education programs, the GED
is the most common, offered in approximately 84%tate prisons and 99% of federal prisons
as of 2000 (Harlow, 2003, p. 4). The main redsotthe frequency of offerings is the
mandatory requirement of participation in the BOPZ40 instructional hours and the states’
requirement that inmates attend. The mandatory@atf the GED presupposes that it achieves
goals like reduced recidivism and increased empéym A review of the literature supports
this assumption overall.

Tyler (2004) examines the impact of the GED on i@susing extensive data from
Florida. Tyler concludes that “The central findiofgthis study is that the earnings of GED
candidates who successfully obtained a GED greterfas the year after the GED attempt than
did the earnings of unsuccessful candidates” (p).5®@nfortunately, while the economic benefit
of obtaining a GED is substantial in percentagearhings, base earnings are low: “Even if the
high economic returns estimated in this paper sgethe causal impact of the GED,
acquisition of this credential can only partiallm@iorate the harsh economic realities associated
with being a dropout in this country” (p. 596).

Using the same Florida data base, Tyler and KIZ@§{) examine employment and wage
differences on ex-offenders of the GED credentidie educational attainment differences in
race noted by Akers (2010) translate into earndiffjsrences according to Tyler and Kling:

“The two most robust findings are the racial/ethdifferences in any returns to a prison GED
and the fall off in any GED benefits for non-wha#enders after the second year” (p. 27).

White offenders saw no earnings benefit from olmgithe GED, but Tyler and Kling also note
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that “While we find evidence of a short-term GEDpiset on earnings for non-white offenders,
we also note that participation in prison-based GE@jrams may generate non-economic
benefits that we have not examined” (p. 28); irtipalar, better behavior while incarcerated is
noted. If Harer’s (1995) study’s conclusion appteshe GED, such better behavior while
incarcerated could lead to better post-releasevi@hander Harer’'s normalization hypothesis.

Both the Tyler and Kling (2007) studies supportithproved earnings picture of GED
graduates, even if when the improvements differdzg and decrease over time. Again,
predictors of success in obtaining the GED asémpttesent study would be a useful addition to
correctional education literature when a goal afectional education is to rehabilitate
offenders.

In his mega-analysis of the literature, Gaes (2@3@&mined GED programs from other
studies. Gaes found that GED programs reducedivestn and increased employment (Table 1,
p. 19) but notes that “Too many studies in this donused comparison pools composed of
prisoners who had different levels of educatiomtifteation, and training” (p. 11). Many studies
examined by Gaes would be “level 3" or lower on Meryland scale. Nevertheless, reductions
in recidivism from as low as 18% to as high as 3f#gest these differences are not simply
based on methodological deficiencies.

In addition, Gaes (2008) examines those few stutiegsconsidered cost-benefits of
correctional education programs to taxpayers. cléar result is that savings to taxpayers are
substantial: “For GED, the marginal costs were $9@per person and the taxpayer savings
were $5306.00” (p. 6). The evidence suggestscibraectional GED programs save taxpayers

substantial money, even when a positive econommefiido the inmate is discounted.
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In his qualitative study, Esperian (2010) argued thtatistics support the
claim/hypothesis that educating prisoners contabsignificantly to reducing recidivism” (p.
323); Esperian goes on to provide supporting exasifar this statement. As to cost savings,
Esperian notes that”...even small reductions in eafing can have a significant impact when
spread across large numbers of participants” (p).3Esperian interviews correctional officials
who argue the benefits of correctional educatioduiding cost savings. However, Esperian also
points out that “Unfortunately, there is no litntest to determine which individuals have the
potential to change or to recidivate” (p. 331). iWlhis statement is certainly true, inmates
who obtain the GED are more likely to have poténtiahange, thus the present study’s
purpose of determining which inmates are mostylike obtain the GED would provide at least
a partial “litmus test.”

Wilson et al. (2000) examined eight GED programagian odds ratio analysis,
concluding “All of the evaluations of GED prograwisserved positive effects...” (p. 14).
Unfortunately, Wilson et al. also conclude thatthdugh the findings across this collection of
studies consistently favor the program participaaitsof these studies had weak research
methodologies...with little or no control or adjustméor selection bias” (p. 14). Again,
methodological design appears to be a problem byatumerous authors.

Aos et al. (2006) conducted a “level 4” study ofmarous types of correctional education
programs for reductions in recidivism and cost-ligsé taxpayers and crime victims in terms
of reduction in future crime. Of the 17 GED pragsastudied, the reduction in crime averaged
7%; while lower than many studies, Aos et al. distaeported effects based on rigor of the
examined study. The reduction in crime benefitsivis by $6325.00 and benefits taxpayers by

$10,669.00 per participant (Exhibit, p. 9). ToaJdhe Aos et al. study is the most complete



FACTORS INFLUENCING THE COMPLETION OF THE GED 33

study in terms of estimating cost savings. Thppraach in estimation is conservative: “We
constructed our estimates cautiously to reflecdiffeculty that is often encountered when
taking programs to a large scale” (p. 16).

The literature is conclusive that GED programs saxpayers money by reducing
recidivism, probably through higher employment arajes. Under this scenario and given the
limited number of GED openings in correctional eatian, the present study’s purpose of
determining predictors of inmates who are mostyike obtain the GED will make a significant
contribution.

The GED or high school diploma is required for ectional post-secondary education as
it is in the private sector. For most vocatiomairting or correctional industry employment, the
GED or high school diploma is also necessary. @targ inmates who will complete the GED in
a determinant amount of hours allows for thoseviddials to take advantage of as much
educational programming as possible thus increasimgioyability upon release.

Post-secondary correctional education (PSCE). In the correctional education setting,
PSCE consists of college class work that can leaddegree and most vocational trades.
College classes are either paid for by the inn@atas with vocational trades, taxpayer dollars.
These classes allow an inmate to further develspihher skills and develop a marketable trade.

A meta-analysis of research by Chapell (2004) fi®@80 to 1999 consisting of 15
studies of 7320 offenders represents a “level &hgxe and found an average 46% reduction in
recidivism, from 41% for those non-participant2#9% of PSCE participants (p. 157). Chapell
also conducted meta-analysis on subgroups of titkest, with subset one consisting of six
studies where inmates completed PSCE curriculaansbf merely participating, subset two

consisting of 11 studies in which recidivism wa$ired as re-incarceration only, subset three
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consisting of 10 studies with three-year or les®¥oup periods, and subset four consisting of
three studies using control groups. Chapell nittasthe “meta-analysis of post-secondary
correctional education and recidivism research ootetl between 1990 and 1999 has a
correlation of .31 which is statistically signifita There were consistent findings in each of the
four subsets, or moderator analyses, and they alsoefound to be statistically significant

(p- 162). Chapell suggests an additional areasdarch related to the present study that is not
noted by any other study reviewed. She stategséstach inmate has a different sentence and
arrives at a different time, many more logistiGdtbrs impact an inmate’s participation than a
traditional student” (pp. 165-166).

While Chappell (2004) is referring to PSCE, thisnpas even more relevant to the GED.
Unlike PSCE with a clear start and end date, GEEBs#s in prison are continuous, with a
student being enrolled from any point in his sec¢auntil release, some stretching 10 years or
more. Inmate GED students also leave the class opmpleting his or her sentence, getting the
GED, or completing a mandatory number of hours.

Wilson et al. (2000) examine 13 PSCE studies, usduyratio of analysis of recidivism;
overall the results are significant, but the authaute that “eleven of the 13 studies evaluating
the effects of post- secondary education prograsnsomstrated positive effects, seven of which
were statistically significant” (p. 14). Unfortuedy, these authors again conclude that “the
positive findings across this collection of studegncouraging, but the generally weak
methodology does not allow for the attribution @iver rates of recidivism to the post-secondary
programs rather to unique characteristics of insyateo chose to participate in them” (p. 15).

Jansen and Reed (2006) examine three “level & ‘lewvel 57, and one “level 4” studies

of PSCE to reach the conclusion that “all of thetselies found inmates who participated in post-
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secondary education while in prison were substiiytess likely to recidivate; therefore we
conclude that it is ‘What Works Programming™ ([2)9 These authors do make the point that
this is not enough, noting “if policy makers aréeimt on maximizing the utility resources
devoted to correctional programming, we must leaone about how to best match offenders
with suitable programs and monitor the implicataomd outcome of treatment... The next step is
to use evaluation research to evolve our knowlddge concerning What Works toward
discovering What Works Best” (p. 94-95). By detammg those factors that associate with
success in a correctional GED program as this sfiogg, the “best” may become evident.

Batiuk, Lahm, et al. study 972 inmates in Ohio vplasticipated in PSCE from 1989 to
1992. This “level 4” study uses covariates to oairfor factors like race, age, and gender
between treatment and control groups; since thignés quasi-experimental, self-selection bias
is still an issue, but at least these authors aitéonmitigate it. The study uses a Gompertz
hazard model to isolate the recidivism reductiondbiés of PSCE compared to other prison
based programs like GED. The authors conclud€e‘iaaticipation in post-secondary
educational programming reduces the recidivism fitbzge ... by some 62 percent in
comparison to the non-educational group” (p. @a)rthermore, using the covariates, the authors
examine race and age, finding “the age variablgesstg that the hazard rate declines by
approximately 21 percent for inmates over the dg®bdand that “non-white inmates have 74
percent higher recidivism hazard rate as compar&hite inmates” (p. 67). These findings
suggest that older white inmates benefit more fRBICE than younger, non-white inmates. The
present study examines these factors for GED pnagra

Erisman and Cantado (2005) study PSCE policy aabssate programs. While the

primary purpose of their study is to advocate fidiaonal funding, it points out benefits to
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PSCE that other studies ignore. Erisman and Cdotante, as other studies do, that “post-
secondary education, as opposed to other typessoingorogramming, is particularly effective
in reducing recidivism” (p. 9). Overall, ErismandaContardo find 11% of eligible inmates are
enrolled in PSCE, with the BOP, Texas and Nortlod@ above the average (Table 1, p. 14).
Approximately 68% of these inmates are in prograffered through two-year public schools
(Figure 8, p. 22) and that 63% of these inmatestipaiy own expenses (Figure 10, p. 5). In their
study, Erisman and Contardo confirm that “the mimgtortant benefit of postsecondary
correctional education is the prospect of improgkeances of employment after release from
prison” (p. 8).

While suffering from the same methodological promdeof research on other correctional
programs, PSCE research indicates a greater reduntrecidivism than any other program.
The requirement of a GED or high school diploma esaself-selection bias an important issue,
one that the present study addresses.

Vocational training (VT). In correctional education, vocational training refe
coursework and hands-on training in a variety afié&s such as carpentry, industrial sewing,
automotive repair, culinary arts and the like. M@$ programs, though not all, require an
inmate to have a verifiable high school diplom&&D. One motivator to earning a GED is so
the inmate may take VT classes hoping to incrdasetiance of post-release employment.
Furthermore, in many parts of the United Stateslds jobs are unionized which can lead to
higher wages, but also help overcome the stignieeiofy an ex-offender.

One of a few “level 5” studies in correctional edtion by Lattimore et al. (1990)
examines a vocational rehabilitation program fanrnyg property offenders in the North Carolina

prison system. Using an experimental study dedigttimore et al. concludes “specifically, we
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found that although the vocational delivery systeas not fully implemented, there is only
about a one-in-ten chance that the better posaselarrest record of the experimental group is
due to chance. There was a 10 percentage pofatatite in the proportions of the experimental
and control groups arrested following release fpyison” (p. 22). While the subjects of this
study are more narrowly defined than the broadeufation of the present study, the finding of
a statistically significant reduction in re-arre$program participants in such a rigorously
designed study warrants consideration.

Hull, Forrester, Brown, Jobe, and McCullen (200€graine vocational classes in 36
trade areas offered through the Virginia Departnoéi@orrections. This study found that those
inmates who did not enroll in any educational pamgihad a re-incarceration rate of 49.1% as
compared to 37.3 % for those who enrolled in VTt,did not complete it and 21.3% for those
who completed VT (Hull et al., p. 259). While tkagsults are statistically significant, the study
design is “level 1” since comparable groups othanttreatment are not used.

Bouffard, McKenzie and Hickman (2000) conductedeaature review of 13 vocational
training studies, with design scales of “level 6”kevel 2.” Bouffard et al. conclude that
“according to the Maryland criteria, we concludattiiocational education programs work” (p.
19). However as these authors point out, whileesetudies of fairly high scientific rigor have
shown positive effects, others of equal rigor hdemonstrated no significant impact on
recidivism and in some cases the program was adsdawvith increased recidivism” (p. 18).
Unfortunately, the authors offer no explanationtfaese contradictory conclusions.

Jensen and Reed (2006) conducted a literaturewefiour other reviews and meta-

analysis of vocational education for inmates amttale that “vocational education had
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statistically significant effects on reducing raeidm’ (p. 89). This study also noted rigor
deficiencies using the Maryland scale.

Aos et al. (2006) also examined vocational trairppnggrams in prisons. They found an
average of 9% reduction in recidivism across the studies considered. The direct benefit to
taxpayers is estimated at $6806 per inmate paatitigrhile the cost is estimated at $1182 per
participant. When reductions in crime are congdethe total net benefit to vocational training
is estimated to be $13,768 per participant, thadsyof any adult program (Exhibit 4, p. 9).

Overall, the literature supports vocational tragnin reducing recidivism. Batiuk, Lahm,
et al. (2005); Callan and Gardner (2007); Davis @hdwn (1986); Hull et al. (1995); Kelso
(2000); Lattimore et al. (1990); Saylor and Gaé¥)(9; and Schumaker, et al. (1990) report that
vocational training program participation reduceddivism compared to recidivism of non-
participants, but many studies are methodologididlyed. The benefits estimated by Aos et al.
(2006) may be the most supportive for VT.

Correctional industry. Correctional industry programs include apprentigepnograms,
prison industrial work, job assistance, and comityugrinployment programs. The BOP’s
Federal Prison Industries (commonly referred t&Rkor by its trade name UNICOR) program
is the largest example of correctional industiy.statute restricts FPI to selling its products to
the federal government. Key customers include tepadtment of Defense, the Department of
Homeland Security, the General Services Administnat~ederal Bureau of Prisons, Social
Security Administration, Department of Justice, tddiStates Postal Service, Department of
Transportation, Department of the Treasury, Depamtrof Agriculture, and the Department of
Veterans Affairs. UNICOR manufactures, makes adides furniture, textiles, signs, health

technology, food, and business services (Fedenaduof Prisons, 2012).
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Bouffard et al. (2000) examine five studies offspcograms. Once again,
methodological problems cloud the results: “onlg study that was rigorous in many respects
found a five percentage point reduction in recslwi..this difference was not significant”

(p. 22); only this study was of rigor “level 4.”f Qreater concern, the authors note that “many of
the specific skills acquired in prison may not barketable outside this supported work
environment. This is a persistent problem for theectional industry, which often uses
outmoded production techniques and equipment”)p. 5

Wilson et al. (2000) evaluated four correctionarkfindustry studies of various state and
federal programs, using odd-ratio analysis of ig@dt. They conclude that “all four of these
studies observed lower rates of recidivism in tfiermlers participating in the work program
than the comparison offenders” (p. 15). Citings$hene methodological design issues as with
the GED studies, Wilson et al. note that “thesdifigs are promising but insufficient to draw
any strong conclusions regarding the effects ofemtional work programs on future offending
rates for prison inmates” (p. 15).

Aos et al. (2006) examined four programs of cdioeal industry for recidivism and
taxpayer savings. They found that a 5.9% averageedse in recidivism with savings to
taxpayers of $4496 and to crime victims of $5360gaaticipant in correctional industry. At a
cost estimated at $417, the net benefits are esttha $9439 (Exhibit 4, p. 9). While these
benefits are less than for those for vocationahitng, they are still significant and the average
cost is lowest of all non-cognitive skills programs

Correctional industry seems to be worthwhile adowy to the literature, but with few

studies available, and even fewer of scientifiorjgnany questions remain. The common
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requirement that an inmate have a verifiable GEBDigin school diploma for correctional
industry employment supports the need for the otstudy.

Of course, not every study found that correcti@thlcation programs were successful in
all measured outcomes for all groups examined. Sufrtleese studies, like some of those that
found significant success, suffer from lack of rigocontrolling for covariates. Other studies,
however, were rigorous and found no significantess. Holloway and Moke (1986) found that
post-secondary education provided no significactaase in employment over GED graduates
and Linden, Perry, Ayers and Parlett (1984) founalar results for recidivism. Ramsey (1988)
found no significant reduction in recidivism for GEEompleters compared to GED participants.
Stewart (2005) found that adult basic educatiowviged no significant improvement in
employment or recidivism. These studies tendecktthb exception rather than the rule.

Motivation. Currently, the negative reinforcement of lossgofod conduct time (GCT)
is used as a punishment for unsatisfactory prognettee BOP GED program and as a
"deterrent” to bad behavior or dropping out of literacy program. Although inmates who
successfully complete the GED program are giveringnmal monetary reward of $25.00,
inmates who complete the 500-hour residential gmagram during their incarceration may be
granted up to a one-year reduction in sentenceefgeBureau of Prisons, 2009). The
application of similar sentence reduction for thoseates who successfully complete the GED
would help motivate learners with extrinsic motieat “With extrinsic motivation, learners are
motivated to learn to achieve rewards or avoid fumiactions” (Gom, 2009, p. 23). The use of
positive reinforcement in this manner may havecinesequences of reducing the number of

inmate students with a GED UNSAT progress codeiaereéasing the GED pass rate.
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The present research may demonstrate that the mwhimestructional hours that
it takes for an inmate with a GED UNSAT progresdecto complete the GED is
significantly higher than those with a GED SAT pregps code. If such is the
case, a policy change that reduces the numbenwtas with a GED UNSAT
code would then increase the number of inmatesviageghe GED during a
given period of time. Obviously, most GED UNSAT eddnmates are not
intrinsically motivated as defined by Gom (2009)Vith intrinsic motivation,
learners are motivated to learn because of thepaksatisfaction gained from
acquiring new knowledge or skills” (p. 23). Basedthe experience of the
principle investigator, regardless of progressgassaent, few inmates are
intrinsically motivated to obtain the GED.

The use of positive reinforcement, rather than @aace of punishment which is
currently the case under the current BOP policyy heve a positive pro-cyclical
effect on learning in the correctional environme@urrently, many correctional
educators are not engaged in the classroom beoadgruptive or unmotivated
inmates; these inmates are overwhelmingly codd€alEl3 UNSAT. A reduction
in the assignment of GED UNSAT is not only a maivdor inmate students, but
for teachers as well. As argued by Komarraju, Kaeeand Ramayah (2009),
“Engagement was positively related with the perediuse of instructional
techniques where avoidance was not significantbted to any” (p. 70).
Unfortunately, the prison environment more ofteasusunishment to control
non-compliance than positive reinforcement to enage desired behavior. As

Burdon, Pendergast, and DeLore (2011) note, “Coomal systems possess and
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promote a fundamentally different philosophy andodgolicies regarding
management of behavior and tend to enforce congaiarith institutional rules
and codes of behavioral conduct through the coatihdelivery of punishment to
individuals who engage in specified behaviors thalate such rules and codes of
conduct” (p. 40). In the BOP, some positive rein@ment is used, such as a
monetary reward upon successful completion of tB®Gr an exemption of pay
in which the inmate is granted an increase in lyondge after completing 480
satisfactory GED hours; however the punitive actaken against those who fail
to comply are far more severe than the rewardsgivke use of rewards to
encourage behavior may lead to better outcometheAleast, as concluded by
Akin-Little, Eckert, Lovette, and Little (2004) their review of literature, “From
this review it is concluded that little detrimengdfect is found with the use of
external reinforcement” (p. 2). Nauert (2009) igmewnore encouraging
concerning positive reinforcement, stating “The retwdy found rewards were
strongly associated with compliance and cooperafAsrsuch, this approach
could help in developing solutions for problemsuieiag cooperation of large
numbers of people to achieve a greater good.”)(p. 1

¢ |If the intended goal of the BOP is to rehabilitatienders, any policy change that
could potentially extrinsically and intrinsicallyativate students is worth
considering. In particular, “reluctant learneenbfit from intrinsic motivation
that makes learning relevant to their lives” (Sae¢@008, p. 40). If the GED is
really the minimum necessary skill level to obtamployment and if

employment is a necessary condition to reducingliresm and benefitting
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taxpayers, then it follows that BOP policy shouftéoas much opportunity and
incentive to succeed to the maximum number of iesat

Barriersto correctional education. The main barrier to providing correctional
education is funding. Governments have to be caed that funding such education provides a
net positive benefit to taxpayers, especially ifding beyond what is required for mandatory
GED and ABE programs is to be provided. Aos ef28106) estimate benefits to taxpayers for
GED and ABE programs. Erisman and Contardo (26GH#gs that “the states that adequately
fund post-secondary programs in their prisons teralso be the states that recognize the
benefits such programs can have in reducing rasidiand saving money for the state’s
taxpayers” (p. 32).

Another barrier is the high incidence of povertythe background of a large majority of
GED student-inmates. Studies by Taylor (2005), Wiednd Tedin (2006), Barry (2006), and
Koligian (2012) all find that student achievemeatlthes with increased poverty. Koligian finds
that “Demographic variables, especially poverty pattent of English learners, were strong
predictors of student achievement” (p. 3). It is &pinion of the principle investigator that
poverty at home is not only associated with lackdiicational achievement prior to as well as
during, incarceration, but also with criminal aginhat led to incarceration in the first place.
Unfortunately, the inmate’s family income is notarailable statistic for the principle
investigator.

In their qualitative study, Hall and Killacky (@8) suggest that teacher participation in
the GED classroom is too often left to inmate tsitand that students “...indicated a desire to
have teachers instead of inmate tutors because qfdrceived lack of professionalism of inmate

tutors and the tutor’s inability to effectively atthe GED students” (p. 316). The solution to
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this problem according Hall and Killacky is summzad as “correctional education could benefit
by recognizing the need for training for inmateotatand teachers” (p. 317). By identifying
inmates most likely to succeed in the GED, thegmestudy helps address the issue by “making
the job easier.”

Erisman and Contardo (2005) identify several ob@riers including staff resentment,
security issues, overcrowding, organizational issaaed opposition from the public. They
suggested solutions can be summarized as “prisgherdd be obligated to make some attempt
at self-improvement while incarcerated” (p. 44heluse of distance learning can overcome the
other issues according to Erisman and Contardé2p. Their suggestion for mandatory self-
improvement transfers to mandatory GED programs.

Literature used to select variables. While multiple regression methods can determine
which variables from a possibly long list shouldibguded in a model and which of the model
variables are statistically significant, such methoannot be used to create the list of variables
initially. For this initial step, the researcher shvely on her own experience, in this study the
principle investigator’'s over 15 years as a BORaxional educator, and on what was done in
prior studies.

In this section, the literature is examined tced®ine an appropriate initial list of
variables to be used to estimate a model. Thisn® dinder the practical constraint that a
potential variable must be available to the pritecipvestigator through the sources like
SENTRY and that are at her disposal.

Race of inmate (RACE). An inmate’s race is a common factor in analyzinthbo
correctional education outcomes and educationaloougs in general. From the broad

educational perspective, the minority achievemapt lzas been observed and studied for
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decades. This gap first presents itself in scha®lobserved by Weiher and Tedin (2006),
“minority students do not learn as much as whigelsnts at the same point in their educational
careers: By the 12-th grade, the average Africaeégan and Hispanic student can only do
math and read as well as a white eighth grade9§f). The gap in educational achievement
persists over an individual’s lifetime in many cadeading to higher costs for society and lower
social welfare. “Those who do not graduate hidiost are more likely to be in prison, to be
unemployed, and to fall below the poverty leveltfi€ld, Losen, Wald, & Swanson, 2004,

p. 18). This set of negative outcomes leads tockeodf under-achievement. As Taylor (2005)
notes, “African American and Latino children arspioportionately affected by poverty”

(p- 53). Poverty leads to the achievement gapalllacademic subjects, children and teenagers
from affluent households out-perform low incomedstuts” (Taylor, p. 53). The lack of
educational achievement leads to prison, unemplayna@d poverty as already indicated; thus,
a vicious circle is completed.

This circle has led to disproportionate incarceratiate among blacks, which feeds into
the circle itself. Garland, Spohn, and Wodahl (9G&clude that this disproportionate
incarceration of blacks, mostly for drug-relatenings, “reinforces longstanding negativity
toward the criminal justice system” (p. 12) anddiees opportunities for upward economic
mobility” (p. 13). The presence of racial differ@sdn incarceration is also noted by Rounds-
Bryant, Motivans, and Pelisser (2006) who concltodenpared to white participants, African
Americans were younger, less educated, less likdbe legally employed prior to incarceration,
and were more likely to meet diagnostic criteriadntisocial personality disorder, but less likely

to meet criteria for a diagnosis of depression”1(p-12).
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Unfortunately, expectations and attitudes towardee and imprisonment differ between
races. Walters (2011) reports that “black inmagg®rted significantly stronger positive
outcome expectancies for crime than white inmatésticipation of social benefits for crime in
the form of love, respect, and security were paldidy salient in distinguishing between black
and white inmates” (p. 192).

The literature is convincing that racial differenceutcomes and attitudes exist and so
race should be considered as a possibly signifiganor in this study. The literature’s evidence
would suggest that the dependent variable HOURSoeihigher for non-Caucasian inmates
than for Caucasian inmates.

Type of crime (CRIME). The category of crime that an offender has comuhige
considered in a number of prior studies that examorrectional education program outcomes
such as recidivism or employment. Aos, Miller, @&rake (2006) examine recidivism rates by
crime category over a 13-year follow-up period rafedease; this study’s data shows no
significant difference in recidivism rates by crirmategory with the single exception that sex
crime offenders are much less likely to recidivateis outcome contrasts to Batiuk, Lahm,
McKeever, Wilcox, and Wilcox (2005) who note thabperty crimes were the only significantly
different category concerning recidivism. Cormad &vocan (2000, 2005) use a 30-year, high
frequency time series to examine how policies agchrrests or increased police presence
impact criminal incidence rates of various crimeegaries; their approach finds that “while both
economic and deterrence variables are importagphaining the decline in crime, the
contribution of deterrence measures is larger thase of economic variables” (2005, p. 235).

In addition to outcomes, other studies examineu&icategory as a possible factor in

explaining behavior while an offender was incartatalLahm (2009) considered crime category
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in explaining the number of misconduct incidentawfinmate and found no significant
relationship. This result contrasts with Harer'sqa) study that concluded that type of crime
was significant in inmate “normalization” towardscglly acceptable behavior while
incarcerated.

While the literature is not as clear that type e is as significant determinant of
outcomes such as race, there is sufficient eviddratat may be and is therefore included in this
study.

Age of inmate (AGE). An offender’s age is found to be a significant éegh measuring
outcomes like recidivism or employment in Batiukakt(2005), Cord (1999), Erisman and
Contardo (2005); Greenberg (2007); Heckman and htioe (2006, 2007); Lochner (2004),
Sedgely, Scott, Williams, and Derrick (2010); Tyderd Kling (2006); and Zgoba and Jenkins
(2008). The studies find that older inmates valogertional education more highly, more easily
obtain employment upon release, and have lowes dteecidivism than younger inmates. As
noted by Lahm (2009), “specifically, as inmatesader they receive fewer tickets” (p. 47)
referring to misconduct incidents. The old adagénath age comes wisdom” seems to be
supported by the literature. For this study, theusion of age as an independent variable is
justified in the literature findings of both outcematfter incarceration and behavior during
incarceration.

Length of sentence (LENGTH). Sentence length’s significance as a factor in nmraagu
outcomes is inconsistent in the literature. LahB0@) finds that sentence length is not a
significant factor in misconduct while incarcerat@dtte (1980) and Zgoba, Haugebrook, and
Jenkins (2008) likewise find that it is not a sigrant factor in recidivism. However, Erisman

and Contardo (2005) found that correctional postsdary education programs use sentence
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length as one factor in determining whether oraroinmate is allowed to enroll. Lott (1992)
found that “Longer prison sentences are consisteakhted to reduced post-conviction
earnings... This reduction could be due to eitherrggutation... or because of lost human
capital” (p. 597).

In the current economic climate and labor market,|éngth of time any person has been
unemployed is a consideration in hiring that persmich consideration has been frequently
noted by the press in the Wall Street Journal, Nevk Times, and USA Today since 2010. For
offenders this problem is even more acute if emgaigyperceive incarceration as a loss in human
capital as Becker (1968) or Lott (1992) suggeswi@lisly, a longer sentence could be perceived
as a longer period of unemployment and loss of mucagital by future employers.

Sentence length is therefore included in this stodyetermine if it is also related to
HOURS. In particular, does an inmate with a lorggtence put forth more effort to complete
the GED or does that inmate not care given a long period until release.

Household status (PARENTS). Whether or not an inmate was raised in a two-parent
household serves the dual purpose proxy of indigatihether an inmate came from a household
that valued education or came from an impovishagabold. Harlow (2003) found that
prisoners raised in two-parent households were ilggly to have some college education than
those raised in a single-parent household; itde abteworthy that there was no significant
difference in educational attainment below collegyel between two-parent or single-parent
households (Table 11, p. 8).

Lochner (2004) finds that “as one might expect,ngpmen from an intact family and
with more educated mothers are significantly lésdy to commit crime” (p. 18). Household

status also, unfortunately, reinforces the cyclerohe and poverty. As Erisman and Contardo
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(2005) find, “Prior to incarceration, prisoners wgin general, considerably more impovished
than the general population” (p. 2). The correlatbetween poverty and presence of both
parents is also related to race as noted by RoBngmat, Motivans and Pelissier (2006):
“compared to white participants [in the TRIAD drsigidy of inmates], African American
participants came from childhood backgrounds charaed by a higher likelihood of having
parents who never married, being on welfare, a imgrknother, and an immediate family
member who spent time in jail during a participaryouth” (p. 9). Thus a parent goes to jail,
creating a single parent household in poverty, withild more likely to commit crime later in
life, leading to possibly yet another parent gdimgpil and the vicious cycle continues. The
literature suggests higher education level magasdtlhelp to break this circle. If the present
research can determine a means of getting the GEB many inmates as possible, that would
be a significant contribution to correctional eduma policy as well as to the literature.

Education level (GRADE). In numerous studies from the literature, the inrsate
education level was associated with a significamttye positive outcome. Higher education
levels were associated with lower recidivism rdig8azos and Hausman (2004); Erisman and
Contardo (2005); and Nally (2012). Higher employirierels and wages were associated with
higher education levels as concluded by HeckmarLarfebontaine (2006, 2007); Lochner
(2004); and Sedgley, Scott, Williams, and Derriz@(8). Lahm (2009) found that an inmate’s
education level and misconduct while in prison wagnificantly negatively related.

However, Harer (1995) determined that the inmatdiscation level at time of
incarceration was a significant factor in pro-sbbihavior. Batiuk, Lahm, et al. (2005) found
that only post-secondary education significantjueed recidivism; education significantly

reduced recidivism; educational level below thiswat a significant indicator of recidivism.
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For the present study, education level is antieigpab be negatively correlated with the number
of hours required to complete the GED.

TABE test scores (READ, MATH). The TABE test is designed as an assessment tool for
placement into classes both inside and outsideisdm As Batchelder and Koski (2002)
indicate, “The test of Adult Basic Education wasdigs an assessment instrument because it
measures a broad range of literacy skills in matiguage, and reading” (p. 17). Venezky,
Bristow, and Sabotini (1997) found the TABE tesb&oa reliable placement test for GED or
adult basic education classes.

It is this placement purpose for which TABE tests ased by the BOP. Unfortunately, in
the principle investigator’s experience as a cdiweal educator for the BOP, many inmates do
not take the TABE test seriously when it is adntemisd because they do not understand or do
not care that it is used to place them in an appatgplevel GED class. This problematic attitude
may compromise the TABE test scores’ reliabilitydetermining the number of hours an inmate
requires to complete the GED. Nevertheless, tisisisean indicator of which learning objectives
a student has mastered and which still need mork preor to placement in the GED classroom
other than reported grade level as indicated inrthmate’s records.

Summary

The number of studies that examine educationalrproming within the BOP is
comparatively low compared to the number examisiage prison programs. None of these
studies exclusively study BOP programs. Batiuk,rhabt al. (2005) includes BOP data,
combined with state prison data. Since same sthteational programs are all voluntary while
the BOP’s GED program is mandatory, comparisong imeisarefully consideredl he

literature suggests that correctional educationees recidivism, increases employment rates
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and wages, and saves taxpayer money and studmestisiioon average, a greater number of
correctional education participants are employeatiiwisix months of release by non-
participants. However, averages can be deceiviigyTyler and Kling (2007) conclude, GED
participation improves employment rates and wagdg for non-white inmates and the
improvement in wages disappears after three yedost concerning is that the research suffers
from methodological design problems as noted byynodithe studies reviewed. Referring to the
commonly used quasi-experimental design, Lewis §2@@gues that “this research design is
inadequate to offer a true assessment of the ingfactrrectional education; especially if the
outcome variable is recidivism... an argument is ntadeke a more holistic approach...”
(p. 286). Until that time, or until another apprbamtirely is developed, the quasi-experimental
design will continue to be common, but any validityd reliability issues can at least be
mitigated with a robust set of covariates and geeaneasurement and definition of variables.

Of all correctional education programs, the GEBveg as a fulcrum between what is
required or expected and what is available beybat tThe GED is mandatory for most inmates
without a verifiable one or a high school diplonmapart because it is the minimum to find
employment upon release. The GED is necessaryt@ mto higher correctional education
programs like vocational trades, post-secondarto @rork in correctional industry.

Given the overwhelming need and demand for mangd&&D programs much less
higher level programs, there are waiting lists ahgnprison facilities. The present study’s
purpose of identifying which inmates are most kil succeed in the program will add

significantly to the literature and perhaps expetiie GED completion rate.
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CHAPTER THREE: METHODOLOGY

Correctional education programs are part of thalvgitative process for incarcerated
offenders. The purpose of this study is to deteenthose variables that predict an inmate’s
success in the BOP GED program as measured bythber of hours the inmate requires to
complete the GED. Clearly, student effort is onehswariable, but it is a latent variable whose
value is not directly measured. The binary vari@BROGRESS, that measures the inmate’s
compliance with class attendance policies, is @sea manifest or proxy variable for effort.
Other variables measuring an inmate’s socio-denpiigcacharacteristics are assessed for
predictive value of the number of hours the inmratpuires to complete the GED while in a
correctional setting.

Resear ch Design

This study employs a correlational-predictive, guative design using multiple
regression. This design is appropriate because thero treatment applied to any of the subjects
and the study is concerned with an explanatiorlationships among variables of interest. In
this study, multiple regression is used to desdtieerelationship between the dependent variable
and independent variables and to predict the degpgnériable given values of the independent
variables for a new subject.

Since multiple regression does not initially seleatiables to be examined, the principle
investigator uses logical reasoning and experiémselect potentially relevant variables. “Other
considerations include the importance of the védgials a causal agent in the process under
analysis; the degree to which the observationfiewvariable can be obtained accurately or
quickly or economically than on competing variablasd the degree to which the variable can

be controlled” (Kutner et al., p. 7).
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Multiple regression determines association amombkes, not causation (unless
studying time series which this study does notp ‘fNatter how strong is the statistical relation
between X and Y, no cause-and-effect pattern issgagily implied by the regression model.
Regression analysis by itself provides no infororaibout causal pattern and must be
supplemented by additional analyses to obtain Imsigbout causal relations” (Kutner et al., pp.
8-9). Once a researcher discovers correlation amangbles of interest, it may be possible to
apply logical reasoning to infer cause-and-effatternately, an experimental design can be
used to argue cause-and-effect. In this studyreairhent is applied to the subjects so an
experimental design is not applicable (CreswelQ®0
Resear ch Questions and Hypothesis
This study will examine the following research quass:

1. What variables correlate with the number of inginral hours required to complete

the GED while incarcerated?

2. Can variables that correlate with the number dfutsional hours be used to predict
if an inmate will receive a GED SAT or UNSAT progseassignment once enrolled
in the GED program?

Sample data statistics will be used to determimenifates with a GED UNSAT
assignment have different characteristics fromeheish a GED SAT assignment as
defined by the other explanatory variables. Fongla, are Caucasian drug offenders
more likely to have a GED UNSAT progress assignniegmh non-Caucasian sex

offenders?
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3. Do any policy alternatives to selection of fedem@irectional GED students become
apparent?

The regression model may provide a priority ranlohglacement in the GED program based on
estimated number of hours required to complet&3BB rather than current policy placement
based on length of remaining sentence (BOP, 2008uld such a placement system have a
disparate racial or age impact?
Hoi: The mean number of instructional hours requirecbioplete the GED does not depend
upon the inmate’s race.
Ho2: The mean number of instructional hours requirecbioplete the GED does not depend
upon the inmate’s progress assignment.
Hos: The mean number of instructional hours requirecbioplete the GED does not depend
upon the inmate’s familial status.
Hos: The mean number of instructional hours requicedamplete the GED does not depend
upon the inmate’s type of crime.
Hos: The mean number of instructional hours requicedamplete the GED does not correlate
with the inmate’s age.
Hos: The mean number of instructional hours requicedamplete the GED does not correlate
with the inmate’s grade level prior to incarceratio
Ho7 The mean number of instructional hours requicedamplete the GED does not correlate
with the inmate’s sentence length.
Hos: The mean number of instructional hours requicedamplete the GED does not correlate

with the inmate’s TABE test scores.
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Participants

The target population for this study consists esthBOP inmates subject to the
mandatory BOP literacy standard policy (BOP, 2083)of the end of 2011, this population
exceeded 100,000 (www.bop.gov). The accessiblelabpn is inmates at the Federal
Correctional Complex (FCC) in Butner, N.C. who erquired to attend GED class. Security and
time restrictions limit the target population te thccessible one.

A random sample of inmates’ records is selectenh fthe sampling frame of records in
the BOP’s secure inmate management database SEN®R¥mates who completed the GED
program from 2008 to 2012 at FCC Butner. Inmatesatqersonally participate in this study;
only their archived SENTRY records are used. A aanchumber generator was used to produce
a list of sample observations base on the inmaggjistration number. The principle investigator
then downloaded required sample variables intoxaelEspreadsheet from the SENTRY
database. This was accomplished using a passwotecped computer in a secured, locked
office at FCC Butner. Excel sample records aredmettifiable by inmate. In order to have test
power on the coefficient of determination of 80%l éarge effect size, a sample of 100 records
is used (Cohen, 1988).

Setting

The location of this study is FCC Butner, locatedorth central North Carolina,
approximately one hour northwest of the state ehfaleigh. FCC Butner is an adult male,
medical facility within the BOP. FCC Butner consisf five separate institutions denoted by
security level. Each of the five institutions o#e&BED classes.

Since FCC Butner is an adult male complex, thessible population excludes female

inmates and youthful offenders, an obvious limaatio generalizing the results of the study;
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however the overall BOP population is all adult egb than 10% female. Since FCC Butner is a
medical complex, it draws its population from arduhe nation and is generally more
geographically diverse than other BOP facilitiese Geographical diversity of the population
provides a broader representation of school distrnationally. Further, inmates in the GED
program must either be healthy or have a contratiedical or psychological condition. Inmates
with severe medical or psychological impairmenty mezeive a medical exemption from the
GED requirement.

I nstrumentation

In collecting sample data, three sources of detaised. The Test of Adult Basic
Education (TABE) 9 & 10 is a standardized exam lighkd by CTB McGraw Hill, and
designed to test an adult learner’s academic krag@eThe skills assessed are reading, math,
language, language mechanics, vocabulary, andrepellne TABE test has been repeatedly
determined to be reliable and valid (Impara & Blakg98).

All inmates required to attend GED classes withemBOP are required to take the
TABE test prior to enrollment so that staff areeatd appropriately gauge the inmate’s
educational level in the respected subject matter.

The second source of data is SENTRY, the BOP-miaiedl, secure database. The
SENTRY database is accessible only to BOP staff witisername and password required to
access the system. A staff member can only acdeN3BY using a BOP-networked computer
housed in a locked office in a locked building. BEENTRY database contains the inmate’s
sentence length, allowing the independent variBBIMGTH to be obtained. SENTRY also
contains the inmate’s code of GED SAT or GED UNSAIllQwing the binary variable

PROGRESS to be recorded. SENTRY includes TABE sceswehe variables READ and MATH
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are available. AGE and RACE variables as well agdgpendent variable HOURS are also
obtained from SENTRY.

Data entered into the SENTRY database is cheakeakcturacy by staff in the Education
Department and the inmate’s Unit Team frequently thms practice allows for a kind of checks
and balance system. The information may be chadéty the inmate if he feels the information
is not accurate and any verifiable errors corrected

The final source of data is the inmate’s pre-saganvestigation report (PSI). These
reports are shared with staff only in the InmatélSknd Development System (ISDS) and on
one of the BOP computers drives. The PSI contaifassmation necessary to obtain the variables
PARENTS and CRIME.

PSI data is objective and the pre-sentence irgagstig officer attempts to verify and
document every one of these variables and all atifiemmation included in the PSI prior to
producing a draft of the report. Once the drafthef PSI is completed, both prosecution and
defense attorneys may object to any portion eéguesting that changes be made. If either side
is still not satisfied, the judge assigned to tasecmakes a final ruling. While matters related to
the case may be open to interpretation, the vasalbbm the PSI used in this study are verified.
Procedures

Once approval was obtained from the Federal Buoé&risondRB and Liberty
University IRB, data collection commenced. Basedogic and experience of the Pl as a
correctional educator for over 15 years, and tharmation archived within the SENTRY
database, the dependent variable HOURS and indepewndriables GRADE, AGE, RACE,
CRIME, PROGRESS, PARENTS, LENGTH, READ, and MATHresgelected as the initial

variables to be considered in constructing the ipieltegression model.
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The sampling frame for this study consists ofrathates who successfully completed the
GED program at FCC Butner between 2008 and 20i2s#mpling frame contains
approximately 1100 inmates. These inmates’ archatattronic files located in the SENTRY
database are numbered by the inmate’s registratiotber. A random number generator was
used to select a sample size of 100 inmates frensdmpling frame; the values of the dependent
and independent variables for the sample were dmadeld into an EXCEL spreadsheet without
any inmate identifiers. Inmates were randomly assiiga number from 1 to 100 which
eliminated any and all possible identifiers. Sioo¢y archival data was used in this study, no
permission was required of the inmates and confiidigy is maintained through lack of
identifying information.

The sample size of 100 was chosen based on “aajeok of thumb which states that
there should be at least 6 to 10 cases for evergbla in the pool” (Kutner et al., p. 346). This
sample size is also sufficient to identify largieefs for the multiple correlation coefficient in a
regression model (Cohen, 1998, p. 102). Finallyijeshe sample in this study consists of
archival, electronic records, downloading inforroatfrom the SENTRY database is time-
consuming. Considering the limited amount of tinaaikable to access the database on a limited
number of computers, the time to download datapisaatical constraint on sample size.

Data Analysis

The data analysis for this study is multiple regren analysis since “regression analysis
serves three major purposes: (1) description,d8jrol, and (3) prediction” (Kutner et al., 2004,
p. 8). To answer the research questions posedsistidy, variables must be described
statistically with covariates to control for sodemographic characteristics with the purpose of

predicting the dependent variable HOURS given tidependent variables.
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Upon collection of the data in an Excel spreadshbe binary independent variables
were properly coded to create the sample of ob8ensafor the exploratory data analysis of this
study. The first formal step of the model buildimgcess was to perform a preliminary check on
data quality through visual inspection of the sargddservations by the Pl and another
individual unfamiliar with the study. This “extratsof eyes” may spot problems with the data
the P1 would miss owed to familiarity with the obssions. Gross data errors and obvious
outliers from typographical mistakes are usuallgtsgd in this data check so that appropriate
editing can occur (Kutner et al., p. 346).

The second step is to examine the data for coeal effects between an independent and
a dependent variable and bilinear interaction betwadependent variables. Scatterplots and
pairwise correlations were used as the primaryrdiatic tools. However, “whenever possible,
of course, one should also rely on the investigafmior knowledge and expertise to suggest
appropriate transformations and interactions testigate” (Kutner et al., p. 346). In this study,
there are initially 15 independent variables, idahg the seven binary variables derived from the
category variable CRIME. Of these, five are cominsivariables, so five scatterplots are created
to consider possible curvilinear effects. The srptbot can provide an initial guess as to potential
transformation to account for the curvilinear effeicany (Kutner et al., pp. 299-300). Since
there are 15 independent variables, thergsaxe= 105 possible interactions. However, the
seven binary crime variables are mutually exclusseeany interaction between them can be
deleted, leaving 77 interactions to be considerée. principle investigator's experience as a
correctional educator is used to reduce the numijeotential interactions to a manageable size
as a regression model with all possible interadtssms would require a prohibitively large

sample size.
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The third step is to reduce the number of regoassiodels to investigate to 10, or fewer.
With only five interaction terms and 15 independeaiables, there are stilf%21,048,576
possible models. Once the number of interactiomseras been substantially reduced through
the PI's experience and use of pairwise correlatitime Mallow’s Gcriterion is used to select
final parsimonious mode\gith small mean squared error and low bias (Milk02).

In the fourth step, once the final model is s@dchppropriate hypotheses tests are
performed to decide the research hypotheses aeteéomine significance of the model itself
using standard regression procedures (McClave &&gR2008,p. 777-781, 788-793).
Diagnostics are also used to determine the pressrangy outliers and whether the outliers are
influential. The externally studentized residul dexkerage values are used to determine outliers
in the dependent variable HOURS or explanatoryatdes respectively (Belsley, Kuh, &
Welsch, 1980, p. 194-196).

If any outlying cases are identified, the fiftesis conducted to determine if the outlier
is influential in that its removal from the samplgnificantly alters estimates of the regression
model parameters. The difference in fitted valuas r@gression coefficients when an outlier is
deleted are considered (Belsley, Kuh, & Welsch,0198 202-208). If the outlier is found to be
influential, it is then examined to determine iias correctly recorded, and if it was, whether
remedial measures such as robust regression isedRousseeuw & Leroy, 1987).

The fifth step is to determine if the assumptiohmultiple regression are satisfied.
Variance inflation factors are used to test fortnallinarity; the Brown-Frosythe test is used to
test for homoscedasticity (Kutner et al., p.1163d aormal probability plots are used to check

normality of the error term.
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The sixth step is to determine the validity andbglity of the model. A validation
sample of 20 cases is used to calculate mean showeee prediction error (MSPR) as a measure
of validity. “If MSPR is fairly close to MSE basexh the regression fit to the model-building
data set, then the MSE for the selected regressadel is not seriously biased and gives an
appropriate predictive ability of the model” (Kutret al., p. 371). As stated by Yu (2011),
“reliability is a necessary, but not sufficient diron for validity” (p. 1). In this study,
reliability is based on using historical, randormgéing of archived data involving factual
information, not opinion or survey results. Thefistep in the data analysis procedures is to
perform a preliminary check on the data by bothpheciple investigator and a second
researcher.

A visual inspection of the sample data once it dasnloaded into an Excel spreadsheet
uncovered two types of errors. One case showeduimder of hours the inmate required to
obtain a GED exceeded sentence length. A checENTRY records showed the same error so
this case was deleted from the sample. Four otsascshowed the variable AGE was less than
10. A check of SENTRY records revealed transcriptio subtraction errors which were
corrected in the sample. The remaining cases showedbvious problems.

Since the sampling procedure is random samplinigigtorical data, reliability in terms
of consistency may be expected in a replicatedystlite descriptive statistics of the sample
show that it is representative of the BOP inmateubtetion. The final model is also globally
statistically significant.

Creswell (2009) discusses three types of validityquantitative researcimternal,
external, and statistical conclusion validity. Rimo inmates are participants in the study,

internal validity does not apply to this study. &xtal validity threats “arise when experimenters
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draw incorrect inferences from the sample datahergoersons, other settings, and past or future
situations” (Creswell, p. 162).

Threats to external validity from applying theuks of the final model to other persons
and settings are minimized by choosing FCC Butséha setting where the sample data is
drawn. While convenient since it is the workpla€¢he principle investigator, FCC Butner is a
BOP medical complex that draws its inmate poputatitom across the country and from all
security levels within the BOP. FCC Butner is anladhale, federal facility and an external
validity threat could arise if the results were leggbto female or youthful offenders. It is
conceivable, though unlikely in the PI's opiniohat the generalization to state, adult male
offenders could pose an external validity threatwidver, most federal inmates have prior or
concurrent state charges, so such a generaliztmnd be valid. The most significant threat to
external validity is posed by the reformulated GtBBt will be used in 2014. The level of
knowledge tested on the new GED is higher tharherctrrent one and it is computer-based.
Both of these changes, especially the computerddasmat, are likely to substantially increase
the number of instructional hours required to catelt. If HOURS increase by a constant
number for all inmates, the model is easily modif@ad this external validity threat minimized.
Such a statistically simple outcome is unlikelyhe PI's opinion.

Statistical conclusion validity “arises from thatd because of inadequate power or the
violation of statistical assumptions” (Creswell020p. 162, 164). The validity of the statistical

assumptions for multiple regression has been aseldesnd the assumptions found to be valid.
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CHAPTER FOUR: FINDINGS

The purpose of this study is to identify those ables that predict the number of
instructional hours that an inmate requires to ioltae GED while incarcerated. The resultant
model is used to develop policy alternatives togaiisg inmates to a GED class based on his
pre-release date (PRD) in furtherance of the gbalaximizing the number of inmates
completing the GED in a calendar year, or any digecperiod of time.

The chapter provides the findings of this studfour sections. Section one describes the
sample obtained from the setting for the studytiSedwo discusses the construction of the final
model according to the data analysis proceduresepted in chapter three. Section three
assesses any violations of model assumptions argidays potential outliers. Section four
reports specific data concerning validity, perforests of the research hypotheses and provides
answers to the research questions.

The Sample

The accessible population for this study is thedtes at FCC Butner who are required to
participate in the GED program under BOP policy®28B. A historical random sample of 100
inmates’ archived records is selected using a nangamber generator on the BOP registration
numbers in the sampling frame of GED graduates @@ Butner between 2008 and 2012. No
direct participation by inmates is necessary fo ghudy.

Table 1 summarizes measures of central tendenoyean (M) and median (Md), of
dispersion in standard deviation (s), of skewn&&3,(@nd of peakedness or kurtosis (K) for the

continuous random variables HOURS, GRADE, AGE, LHMGREAD, and MATH.
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The binary variable RACE indicates whether or neample inmate is Caucasian.
Figure 1 shows the racial composition of the saroplapared with those of the BOP population
as of September 2012 and the general U.S. populas®f the 2010 census. The BOP does not
record Hispanic/Latino as a race. A Hispanic inmatecorded as White, Black or other; in this
study therefore, a Hispanic inmate is either Caacasr non-Caucasian.

A Chi-squared analysis for independence of the teteaace between the sample and
BOP population results in a test statistic £=X0.188; at the 90% confidence level, the rejectio
region with df = 1 is X> 2.705. Therefore, there is no significant differein the proportion of
each race between the sample and BOP populatioite imericans (non-Hispanic/Latino and
Hispanic/Latino) are the racial majorities in btitle US and BOP populations, with a 72% share
of the U.S. population (www.census.gov). There ssagistical difference at the 90% level in
racial composition between the BOP and the U.Sulatipns (€ = 3.73, df = 1). The U.S.
population is more Caucasian than the BOP populatiowever the rate of incarceration for
non-Caucasians is statistically higher than forc2atans (www.bop.gov/news/quick.jsp). The
racial disparity has been well documented and stud\s noted by Garland, Spohn, and Wodabhl
(2008), “There is irrefutable evidence that blac&mprise a disproportionate share of the U.S.
prison population” (p. 4).

Using a narrow definition of educational attainmasithaving a high school diploma or
GED, data indicate that BOP prisoners are lessatdddhan the U.S. population as a whole.
Table 2 provides the percentages of each populatithout such attainment, broken down by
race.

Two comparisons are noteworthy. The percentageeottS. population with a GED or

high school diploma (70.5%) is about the same apéicentage of BOP populatisithouta
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high school diploma or GED (71.8%). Additionalliietratio of BOP Caucasian inmates to
Caucasians in the U.S. population without a GEDigih school diploma (2.0) is 30% less than
the same ratio for non-Caucasian (2.8). So, the B@flation is much less educated than the
U.S. population and the non-Caucasian BOP populaieven less educated than the Caucasian
BOP population. Again this result confirms prioudies (Mauer & King, 2007). The benefits of

a correctional GED are thus relatively more impatrfar non-Caucasian inmates who make up a
disproportionate share of the BOP population and are less educated (Tyler, 2004; Tyler &
Kling, 2007; Heckman & LaFontaine, 2009).

The variable PARENT indicates whether or not anatenwas raised in a two-parent
household. This variable was selected for consiaerdased on the PI's experience as a
correctional educator. Further, data from the GeioteDisease Control (www.cdc.gov)
indicates that children from a single-parent hooskhre increasingly likely to be incarcerated,
suffer a greater risk of mental or physical hephtbblems, and be less financially successful as
the number of adverse childhood events, includnegrceration of the parent, increases.

Figure 2 illustrates the percentage of inmatdhénsample raised in two-parent
households compared to that of the U.S. populafiarandomly selected inmate has only a 20%
chance of being raised in a two-parent househattbened to 66% for a person in the general
population and is 3.3 times as likely to have beésed in a two-parent household than a federal
inmate. Table 3 breaks down the percentages oé thosraised in two-parent households by
race for the sample and general U.S. populatioboth the sample and U.S. population,
Caucasians are only half as likely to have beesedain a household without two parents as non-
Caucasians. However, the difference between thelsaand U.S. population for either category

is not statistically significant at the 90% confide level (X = .01, df = 1).
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The category variable CRIME indicates the typerohe for which an inmate in the
sample was most recently incarcerated; only oregoay is assigned to each inmate. Table 4
shows the percentage of inmates in the sample brad&en by race and type of crime. The
percentage of the BOP population by type of crismalso provided.

A majority of inmates in both the sample and BOPuwation are incarcerated for drug
offenses, and the sample of inmates who committeg dffenses is not statistically different
than that for the BOP population. A statisticallgtrer percentage of non-Caucasian inmates
than Caucasian inmates in the sample are incaecefat drug crimes at the 90% confidence
level (X* = 2.81, df = 1). This result confirms prior stusli&arland, Spohn, & Wodah, 2008).

Finally, the binary variable PROGRESS indicatestiwbieor not the inmate enrolled in a
GED class was in compliance with BOP policy. TabEhows the sample percentage in
compliance (SAT) or not (UNSAT), broken down byeaaés Table 5 indicates, only about
seven percent of inmates fail to comply with mandaattendance or have been sanctioned for
behavioral problems. Using a Chi-square analysis28% confidence level, the proportion of
Caucasian inmates with a GED UNSAT code as a ptagerof the Caucasian population
(11.1%) is higher than the similar proportion f@naCaucasian inmates (5.1%). As Table 5
indicates, only about seven percent of inmateddasomply with mandatory attendance or have
been sanctioned for behavioral problems. The p&agerof Caucasian inmates with a GED
UNSAT progress assignment does not differ by rdme Chi-squared test statistics of 1.22 does
not fall in the critical region of X> 2.705 (df = 1).

Overall, the sample is representative of the BOpufation and so the random sampling
procedure is successful in avoiding bias by habieen chosen in one locale. Nevertheless, it is

also true that the sample and BOP population ase@aucasian, less educated, and less likely to
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have been raised in a two-parent household thagetheral U.S. population. This study
determines if any of these characteristics comslatith number of hours required to complete
the GED.

The Regression Model

Curvilinear and interaction effects. To consider interaction between dependent
variables, a bilinear correlation coefficient idccdated. Using the Pearson t-test (Kutner et al.,
2004, p. 84) at 95% confidence level, 19 interacteyms are significant. The most significant
interaction occurs between READ and MATH with aretation coefficient of 71%; this result is
not surprising since these TABE test scores aresured contemporaneously and with no
change in education level. At this stage in theaesh, an initial test regression model is
estimated with all 15 independent variables and@inhteraction variables included. The result
indicated problematic multicollinearity based oe trariance inflation factors (Kutner et al., p.
431). The deletion of MATH eliminated consideratmREAD* MATH and
PARENT*MATH. The bilinear correlation coefficiené&se shown in Figure 3.

To consider potential curvilinear effects of thetiouous independent variables
GRADE, AGE, LENGTH, and READ, added-variable, atedied partial regression, plots are
examined. “Added-predictor variable Xgiven that the other predictor variables under
consideration are already in the model” (Kutnealet2004, p. 384). When exponential,
guadratic, or cubic functions are estimated foséhglots, none are statistically significant.
Therefore, no curvilinear effects are includedhea model.

Selection of thefinal model. The third step is to substantially reduce the nunolbe
regression models to consider to a manageable nuifite Mallow’s G, is “concerned with the

total mean squared error of the n fitted valuesfarh subset regression model” (Kutner et al.,
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2004, p. 357). The MallowsgCriterion is used to narrow the possible modelsight for
consideration. Table 6 indicates the variablesushet! in each possible modEbr each model in
Table 6, the value of the Mallow’s,@ approximately equal to the number of independen
variables in the model to be examined, and is scaatipared to the total number of possible
variables, 22 in this case; “in using thgditerion, we seek to identify subsets of X valesifor
which (1) the G value is small and (2) the,&alue is near p.” (Kutner et al., p. 358).

In Table 6, models 2 through 8 are subsets of mbdelodel 1 narrows the CRIME
variable to four categories and narrows the intevao/ariables to six. In particular, the CRIME
binary random variables IMM, immigration offenseé)R, robbery, burglary, or similar offense,
FRAUD, fraud offense, and VIOLENT, violent offenaee included in the OTHER category.
While the interaction terms PARENT*READ and AGE*GRE are not included in model 1,
the component linear independent variables aresd b variables are excluded as they increase
bias as measured by Mallow’s Without reducing mean squared error. Models 2 tiind8i are
estimated as “reduced” models of the “full” modehlpartial F test is used to determine if the
reduced model is significantly different than thé model by comparing coefficients of
determination Rbetween them. (Kutner et al., p. 267-268). Modisl #®und to be the best
model to use with Mallow’s £; the partial F-test, and experience of the priedipvestigator as
a correctional educator. Model 6 includes the axteon variable RACE*PROGRESS which
determines the interaction of the race of the im®aind his progress assignment his progress
assignment while enrolled in the GED program. Whledels 7 and 8 eliminate this interaction
term, a partial F-test between model 6 and eathese models indicates the

RACE*PROGRESS term should be retained.
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The fourth step analyzes the regression model fonmth the variables in Model 6.
Table 7 summarizes the regression results of tia fnodel.

The overall significance or global utility of theoghel is determined by testing the null
hypothesis that all coefficients of the independemtables in the final model are simultaneously
zero (McClave & Benson, 2008, p. 788-793). Thid hypothesis is determined by an F-statistic
with df; = 9, db = 89 degrees of freedom. At 95% confidence, titeal region is B> 1.981.

The test statistic of F = 6.027 leads to rejectbthe hypothesis that all rejection coefficients a
zero; indeed the p-value of this test is 1.44 X°10.

Outliersand assumptions. The fifth procedural step is to examine model data
outliers to “determine if the regression model urmnsideration is heavily influenced by one or
a few cases in the data set” (Kutner et al., p).32dr the dependent variable HOURS, the
studentized deleted (or externally studentizedjiteds are examined, determined by removing a
specific case from the sample and calculating ésaluals for that case. Values in excess of 4.0
are significantly different from 0.0 and the copesding case is an outlier (Kutner et al., p.
396). The largest studentized deleted residuabs fr the sample, so no outlier in HOURS is
detected. That is, no observation’s value of HOURSUfficiently distant from the mean of
HOURS to be considered an outlier.

For the independent variables, leverage valuesxamined, which form the fitted values
of HOURS as a linear combination of the actual @al(Kutner et al., p. 398). No leverage
values exceed 0.32 so no outliers in the independegiables are detected. That is, no
observation’s set of values of the independentwdes are sufficiently different from the mean

of those values to be considered an outlier.
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The sixth step in the data analysis is to detegnfiassumptions of multiple regression
are satisfied. The first assumption is that themeo multicollinearity between the independent
variables. When multicollinearity is present, “rgasf the estimated regression coefficients
individually may be statistically not significanten though a definite statistical relationship
exists between the response variable and the geedictor variables” (Kutner et al., 2004, p.
283). The variance inflation factor (VIF) measunadglticollinearity by regressing one
independent variable on the other independentasathus one variance inflation is obtained
for each independent variable. “A maximum VIF vailuexcess of 10 is frequently taken as an
indication that multicollinarty may be duly influeing the least squares estimates” and “mean
VIF value considerably larger than 1 is indicatofeserious multicollinearity problems” (Kutner
et al., p. 409). For the model in this study,ltrgest VIF is 2.25 and the mean VIF is 1.6.
Therefore, the assumption concerning multicollirtgas satisfied.

The second assumption is that the regressionuasittave constant variance, so are
homoskedastic. The Brown-Forsythe, or modified Ioeviest, can be used to determine
constancy of variance under robust assumptionstdbeulistribution of the residuals (Kutner et
al., p. 116-118). The hypothesis that the erroilanges are constant is tested using the Brown-
Forsythe statistic to yield a p-value of 0.57,Is® null hypothesis is not rejected. The
assumption of homoskedasticity is valid.

The third assumption of normal distribution wigra mean for the residuals can be
tested using a correlation test based on the siBipdg@iro-Wilk test (Kutner et al., p. 115-116).
The correlation coefficient between the samplersramd their normal probability scores is

0.988, so the residuals are normally distributetth@ts% level of significance.
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Validity and Rédliability. The seventh procedural step is to consider staistalidity
results. For this study, the power of the testpitedability of rejecting the hypothesis that the
model is significant when true, is determined ushegyf effect size index specified for multiple
regression by Cohen (1988, 1992); for this stueglized effect size i$ £ 0.61. The probability
of a Type Il error is 20% and power of the te204%6.

To further examine the statistical conclusiondifi a sample of 20 inmates is selected
and the number of hours required to complete thE GEpredicted using the model in Table 7.
Both mean squared prediction error and mean atesplrcent prediction error are calculated.
As noted by Kunter et al. (2004), “if the mean ggdgorediction error MSPR is fairly close to
MSE based on the regression fit to the model-ugidiet, then the error mean square MSE for
the selected regression model is not seriouslyediasnd gives an approximate indication of the
predictive ability of the model” (p. 371). For tkample data, the model in Table 7 has MSE of
207,136.3. For the validation sample, the MSPB3R,347.7. Further, the mean absolute
percent prediction error is 31.0%. These valudiate that the model is predictive of HOURS
and can be reasonably used by correctional edscator
Resear ch Hypotheses

By examining the p-value for the individual varieblin Table 7, the research hypotheses
can be rejected or not. At the 5% level of sigaifice the variables GRADE, RACE, DRUG,
SEX, PROGRESS, and the interaction terms PROGREAGERand AGE*LENGTH are
significant. While the variables AGE and LENGTH itingelves are not significant, the
interaction term is so that “these terms shoul#dy in the model regardless of the magnitude

of their associated p-values” (McClave et al., 2006808).
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For an individual regression coefficient, a d-fanaffect size can be calculated using a
modification of the non-centrality measure desatibg Kutner et al. (2004, p. 50-51). The effect
size is calculated as the product of the noncetytraleasure and the root mean squared error,
where the null hypothesis that the partial regmss zero is compared to the realized partial
regression coefficient. As another measure of gftae percent change in HOURS for a single
unit change in the explanatory variable is compaoetie mean of HOURS of 380 hours from
Table 1 with no explanatory variables.

These results determine the outcomes of the rdségpotheses as follows:

¢ Ho1: The mean number of instructional hours requicedamplete the GED does not
depend upon the inmate’s race.

At the 5% level of significance, this hypothesisagcted since the p-value of the
variables RACE is 2.6%. RACE also predicts HOUR®uhgh interaction with PROGRESS. On
average, a non-Caucasian inmate takes 252 howgsrltm complete the GED than a Caucasian
inmate, all other variables the same. The effesssare 0.046 and 5.4%.

e Ho2: The mean number of instructional hours requicedamplete the GED does not
depend upon the inmate’s progress assignment.

At the 5% level of significance, this hypothesisagected since the p-value of the
variable PROGRESS is 0.7%. However, PROGRESS a¢xbgis HOURS through interaction
with RACE. On average, a non-Caucasian inmate anttdNSAT progress assignment takes
656 hours longer to complete the GED than an inwétea SAT progress assignment, all other
variables the same. However, a Caucasian inmakeanitUNSAT progress only requires 172
hours more than a Caucasian with a SAT progresgressent. The effect sizes are 1.44 and

172.7%.
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e Hos The mean number of instructional hours requicedamplete the GED does not
depend upon the inmate’s familial status.

At the 5% level of significance, this hypothesisid rejected since the p-value of the
variables PARENT is 10.2%. This variable only appdan Model 1 under the Mallow’sgC
criterion and was not included in the final model.

e Hos The mean number of instructional hours requicedamplete the GED does not
depend upon the inmate’s type of crime.

At the 5% level of significance this hypothesisagected for the categories DRUG and
SEX since their p-values are 3.4% and 4.8%, res@dgt An inmate with a drug crime takes
128 hours longer to complete the GED than an inmateut a drug crime, all variables the
same. An inmate with a sex crime takes 547 hogstlgan an inmate without a sex crime, all
other variables equal. For DRUG, the effect size0a281 and 33.7% for SEX, the effect sizes
are 1.201 and 143.9%.

¢ Hos: The mean number of instructional hours requicedamplete the GED does not
correlate with the inmate’s age.

At the 5% level of significance, this hypothesisitd rejected since the p-value of the
variable AGE is 49.9%, the highest p-value of aasiable in the final model. However, the
interaction of AGE and LENGTH is significant. A egear older inmate at time of incarceration
takes 6.8 hours longer to complete the GED on geerl other variables the same. The effect
sizes are 0.015 and 1.8%.

e Hos The mean number of instructional hours requicedamplete the GED does not

correlate with the inmate’s grade level prior todarceration.
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At the 5% level of significance, this hypothesisagected since the p-value of the
variable GRADE is 4.3%. A one grade level increéaseducation reduces the number of hours
to complete the GED by 21 hours. The effect size9d@46 and 5.4%.

¢ Ho7 The mean number of instructional hours requicedamplete the GED does not
correlate with the inmate’s sentence length.

At the 5% level of significance, this hypothesisid rejected since the p-value of the
variable length is 15.9%. However, the interacodGE and LENGTH is significant. A one-
month increase in sentence length implies a deeli@ate number of hours to complete the
GED of 2.8 hours. The effect sizes are 0.006 o¥0.7

e Hog The mean number of instructional hours requicedamplete the GED does not
correlate with the inmate’s TABE test scores.

At the 5% level of significance, this hypothesisitt rejected since the p-value for
READ is 42.0%.

The outcomes of the hypotheses overall produdatistecally significant model allowing
prediction of the dependent variable HOURS as atfan of the explanatory variables GRADE,
RACE, DRUG, SEX, PROGRESS, and AGE, LENGTH and ititeraction of RACE with
PROGRESS and AGE with LENGTH.

The significance of RACE in educational outconeesammon in correctional education
literature. Black inmates on average are less adileated than white inmates (Bryant,
Motivans, & Pelisser, 2006; Johnson, 2006; Weihef&lin, 2006. So the outcome that a non-
Caucasian inmate would require on average of 23#shtonger than a Caucasian inmate to
complete the GED other variables equal concurs with existing literature. Further, in its

interaction with PROGRESS, the effect is even gmeatith a non-Caucasian inmate with an
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Unsatisfactory progress assignment requiring 65@héonger to complete the GED while a
Caucasian inmate with similar progress assignmeaires 172 additional hours. In the PI's
experience, this outcome is expected. Any inmaté &n unsatisfactory progress assignment,
regardless of race, has demonstrated either behavisronduct while in education or has
dropped out of the GED program demonstrating a tdakitiative. In either situation, requiring
additional time to complete the GED is expected.

The lack of significance of PARENTS is not surmgsto the PI. While research has
shown clearly over a period of time that paremablvement especially in an intact household
has numerous benefits (Hara & Burke, 1998; Lochi2®04; Erisman & Contardo, 205;
Phillipson, 210), these benefits accrue prior ameration. As Harlow (2003) noted, ther is no
difference in educational attainment in inmatesrfriwvo-parent over single parent households
below a college level. Since inmates in this sthdye no college study, or high school degree,
this study’s outcome regarding household statuswasnwith the literature. Essentially, once the
adult inmate without a high school diploma entdtre GED program, familial status has no
impact.

Significance of DRUG and SEX criminal offenses aso expected. In the PI's
experience, offenders with a drug crime, most obwhere also drug users; do not value
education as highly as other types of offendersgffenders believe that selling drugs is more
lucrative economically than other careers availdble GED holder, and unfortunately, on a
purely financial level, they are probably corrdatug offenders who were heavy drug users may
also suffer from the ill effects of that usage. féfere, drug offenders are less likely to put forth
effort, more likely to have an unsatisfactory pesg assignment owed to behavioral problems,

and will have more difficulty learning even withatft.
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On the other hand, sex offenders are more educdhsedother types of offenders. As
noted by Johnson (2006), only 23% of sex offendigeked a high school diploma or GED,
compared to 48% of BOP inmates overall (p. 2). Tiaenber of sex offenders in the GED
program is therefore very small at 1.1%, calculasd®3% of the 48% of the BOP population
that are sex offenders. In the PI's experiencesdalsex offenders are intelligent and exhibit a
“deadly charm,” characteristics that help them contheir crime in the first place.

An inmate’s age at time of incarceration interagith the inmate’s sentence length;
although significant, the effect sizes are small. d?dder inmate requires slightly more hours to
complete the GED than a younger inmate. The olderate would have been exposed to
education longer ago which offsets the likelihobdttolder inmates value education more highly
(Zgoba & Jenkins, 2008). The outcome that inmatis more education prior to incarceration
as measured by GRADE take less time to completeGEP is logical and concurs with the
literature that more highly educated students nyarekly absorb additional information.

Finally, the lack of significance of the TABE remagl score was unexpected based on its
reliability as a GED placement test in the literat(Venezky, Bristow & Sabotini, 1997). In the
PI's experience, the probable reasons behind titisome are that staff neglect to explain to the
TABE test taker its use as a GED placement toahleyBOP and the test taker simply doesn’t
care about educational programming, but is stilhdzed to take the test and be placed in a
GED class. In either case, lack of effort confoutldsTABE test’s utility.

Resear ch Questions
e Research Question 1: What variables correlate thégmumber of instructional hours
required to complete the GED while incarcerated?

Since the model is statistically significant overtde variables GRADE, AGE, RACE,
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DRUG, SEX, PROGRESS, and the interaction terms PRE&S*RACE and AGE*LENGTH
correlate with hours.

e Research Question 2: Can variables that correleketiae number of instructional hours
be used to predict if an inmate will receive a GEBT or UNSAT progress assignment
once enrolled in the GED program?

The answer to this question, the joint probabgitié¢ RACE and CRIME for the sub-
sample of inmates with a GED UNSAT assignment aezlas provided in Table 8. The answer
to the second research question is clear from Tébke Caucasian inmate with a drug crime is
four times as likely to receive an unsatisfactamygpess assignment as any other group based on
race or type of crime. It should be noted thairmoates with a sex crime received an
unsatisfactory progress assignment.

e Research Question 3: Do any policy alternativesetection of federal correctional GED
students become apparent?

Analysis of the model’s coefficients’ impact on HE8 provides the necessary insight
for the policy. For convenience in interpretatitor,the continuous random variables GRADE,
AGE, and LENGTH in the final model, an elasticityetficient is calculated based on a 10%
change in the variable for mean values for all otlagiables of GRADE = 9.2 years, AGE =
34.3 years, and LENGTH = 133.9 months based oneThbr'his is another measure of effect
size. Table 9 shows the elasticities calculateth@satio of the percent change in HOURS
divided by a 1% change in the corresponding exptepaariable.

AGE is the only elastic variable. An increase inranate’s age by 10% decreases the
number of instructional hours to complete the GBI 1B.1%. Younger inmates require less time

to complete the GED, other variables the same. fEsiglt is intuitive in that younger inmates
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have more recently attended school. A 10% increageade level reduces the hours required to
complete the GED by 4.8%. Again, the result isiinte in that better educated students obtain
the GED quicker, all other variables equal. Howewéthe three continuous variables, AGE has
the most impact on HOURS.

Again for convenience, the discrete random vaeslRACE, PROGRESS, and CRIME
(consisting of the binary random variables DRUGXS&nd OTHER) are analyzed using the
mean values of GRADE = 9.2 years, AGE = 34.3 yeard,LENGTH = 133.9 months. The
result is a reduced regression model given in Table

As noted using the individual variable hypothdsgts, all coefficients in Table 10 are
significant. The model in Table 10 is equivalenatthree-factorial ANCOVA model with 12
combinations (Kmenta, 1986, p. 465-473). TableHdws the 12 levels for the variable HOURS
by PROGRESS, RACE, and CRIME. The first part dbl€al1 is for inmates with a GED
UNSAT assignment (PROGRESS = 1). Any change in AB&ve (below) the mean value
increases (decreases) all values in Table 11 loystant amount; any change in LENGTH
above (below) the mean value decreases (increab&gjues in Table 11 by a constant amount.

In Table 11, the first value in parentheses isgireent increase in HOURS from CRIME
categories of OTHER to DRUG for given RACE and PRREESS. For example, a Caucasian
inmate with a satisfactory progress assignmentadipted to require 156 hours to complete the
GED with other than a drug or sex crime, but 28drkavith a drug crime; 284 hours is 82%
more than 156 hours. The second value in parerghesee percent increase in HOURS from
Caucasian to non-Caucasian for given CRIME and PRE&S. For example, a Caucasian with
a satisfactory progress assignment and drug csregpected to require 284 hours to complete

the GED while a non-Caucasian requires 535 hourgy@ease of 88%. The third value in
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parentheses is the percent increase in HOURS frGfa[R2 SAT progress assignment to a GED
UNSAT for given RACE and CRIME. For example, a Casian inmate with a drug crime is
predicted to require 284 to complete the GED wifaisfactory progress assignment, but 456
hours with an unsatisfactory assignment, an inere&31%.

Two points must be noted about sex offenders, vamapose less than 5% of the BOP
population (www.bop.gov\quickfacts). First, for amCaucasian sex offender with an
unsatisfactory progress assignment, the model gigettie number of hours to complete the GED
at 517. However, no such inmates were containéldeisample, so such an estimate is outside
the range of independent variables, meaning tleathdel should not be used (Kutner et al.,
2004). Second, for all other sex offenders’ categothe predicted HOURS is negative.
Practically, this implies these inmates can coneplleé GED with no instruction, but only by
taking the exam.

Policy alternatives. The findings of the model suggest two alternatieesurrent policy
that places students into the GED program basexhdiest projected release date (BOP, 2003).
For sex offenders, the model indicates immediateiadtration of the GED exam because no
instructional hours are predicted to be necessarguch a student to pass the exam. While the
percentage of sex offenders is less than 5%, spcti@y change would immediately open some
classroom seats to inmates requiring instructiahiacrease the number of GED graduates and
reduce the waiting list.

Second, at FCC Butner each institution has alitecoordinator at each institution in its
Education Department that is responsible for pipanmates into the GED program. For each
inmate who is required to enter the GED program literacy coordinator would determine the

predicted number of hours using the model to cotaplee GED. These estimates would be used
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to prioritize placement in the GED program, witmigites with lower estimates receiving higher
priority with the practical constraint that if tipeedicted number of hours is greater than the
inmate’s remaining sentence, he would be rankedarowest priority. Such a priority ranking
would be a major change from placement based pease date (PRD) (BOP, 2003). The
model’s priority ranking is objective, based soletypredicted instructional hours required to
complete the GED. However as Tables 8 and 11 itelitlae impact, though not intent, of such a
ranking would be younger inmates receive prioritgroolder ones, non-drug offenders receive
priority over drug offenders of either racial categ and Caucasians receive priority over non-

Caucasians.
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CHAPTER FIVE: SUMMARY AND CONCLUSIONS

This chapter is organized into three sections.i@estbne summarizes the results of the
model and offers the principle investigator’s iptetation of them in light of the study’s
purpose. Section two discusses the limitationsefstudy and offers opportunities for future
research. Section three concludes the study bysist its significance to correctional
education.

Summary

The purpose of this study is to identify varialtlest predict the number of instructional
hours that an inmate requires to obtain the GEDenhcarcerated. A predictive multiple
regression model, shown in Table 12, is shownltabdy predict this number of hours based on
the BOP progress assignment, inmates sentencda landttype of crime, controlling for the
inmates education level and age at time of mostneiacarceration and race.

While the ideal goal for correctional educatiothiat all inmates complete the GED
while incarcerated since recidivism and unemployimates for ex-offenders decline, the
practical goal is to maximize the numbers who catgthe GED in a calendar year. Physical
space, staffing and budgetary constraints limitrttiaber of inmates who are enrolled in the
GED program at any time in most institutions.

Resear ch question one. The first research question “what variables cotecla
complete the GED while incarcerated” is answerethkyvariables in Table 12. The result that
hours decline as educational level of the inmatesris intuitive, as is the result that hours rises
with the inmate’s age. More educated inmates haea lexposed to more subject matter that is
tested on the GED. Younger inmates have been reoently exposed to the material tested than

older inmates.
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The result that inmates who commit drug crimesiirggmore hours to complete the GED
is also not surprising. These offenders generathp @ut of school earlier and spend less time on
school work for the alternative of earning inconyesblling drugs. Less knowledge is retained if
the drug seller is also a drug user (Johnson, 2@¥) offenders require zero estimated hours to
complete the GED. A surprising result is that areased sentence length reduces the estimated
number of hours. While the effect is small, a 108rease in sentence length reduces hours by
less than 3%, the direction is unexpected. Onellplessxplanation in the PI's experience is that
inmates with a longer sentence may simply wangtd the GED over with” to free up time for
other programs, educational, vocational, or rewaat.

The result that Caucasians require fewer houcsnaplete the GED than non-Caucasians
is problematic, but not surprising. Earlier studigsHeckman and LaFontaine (2009) find racial
bias in GED returns. Finally, BOP progress assigmnof GED SAT or GED UNSAT is found
to be a useful manifest variable for effort, whishhe latent variable the progress code is meant
to reflect. As indicated in Table 11, the prograssignment of GED UNSAT increases predicted
hours to complete the GED by 71% to 110% for Caaocaslepending on crime category.

Resear ch question two. The second research question “ can variables theglate with
the number of instructional hours be used to pteflan inmate will receive a GED SAT or
UNSAT progresses assignment once enrolled in the @&gram” is answered with the finding
that Caucasian drug offenders are four times a$ylito receive a GED UNSAT assignment than
non-Caucasian, non-drug offenders. Caucasian dfagders comprise 17% of the sample,
which is representative of the BOP population. Bigly suggests that this sub-population of
inmates are likely to be most problematic in tresstoom. The study shows only about 7% of

inmates are assigned a GED UNSAT, but given a B@flation of about 220,000 inmates



FACTORS INFLUENCING THE COMPLETION OF THE GED 83

roughly 800 Caucasian, drug offenders can be eggddotreceive a GED UNSAT assignment,
which increases hours to complete the GED by amattd 172 hours. Policies that discourage
behavior leading to a GED UNSAT are thus worthwipletentially saving a total of 137,600
instructional hours in the classroom.

Resear ch question three. The third research question “Do any policy altekres to
selection of federal correctional GED student bes@pparent” is answered in the affirmative
by analysis of model implications of Table 11. Eisex offenders should be tested for the GED
with no required classroom instruction. This ietonf sex offenders regardless of race. Since the
predicted number of hours that a sex offender gfrane requires to obtain the GED is zero,
placing these inmates directly in for testing toe Pre GED in order to qualify for the official
GED would add more space in the classroom for cthetents. Additionally, assuming the
model’s predictions are accurate, sex offendersquitkly obtain the GED, thereby increasing
the number of graduates per year in furtherant¢beofoal of maximizing the number of GED
graduates.

Second, current BOP policy places students int@3fBB program based on length of
remaining sentence, with the lowest remaining sex@deing highest priority (BOP, 2003) The
logic behind this policy is to offer an inmate walshorter remaining sentence the opportunity to
obtain the GED before release. As discussed ihiteeature Review, a GED reduces the
probability of recidivism and increases the probgbof employment for an ex-offender. The
model in this study suggests a fundamentally dsfiepolicy, one in which placement priority in
the GED classroom is based on predicted numbeowfshrequired to complete the GED, with
the lowest predicted hours receiving highest proSuch a ranking would maximize the

number of students predicted to obtain the GEDnhinyaear.
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This policy shift could conceivably displace an stmwith a shorter remaining sentence
in favor of one with fewer estimated hours for GEdnpletion, but with a much longer
sentence. This outcome denies an opportunity téotimeer inmate to obtain a GED before
release. A hybrid policy of placing students in G&lBss based on length of remaining sentence
provided his estimated hours to complete the GEEeas than his remaining sentence by a
sufficient margin of error could be used. Such kcgowhile sub-optimal in maximizing number
of students who obtain the GED in a given year,thasadvantage of offering an inmate the
opportunity to obtain a GED if he has a sufficigrtigh chance of success.

The model in this study indicates that young Caiaceismmates without a drug offense
will receive priority placement when estimated reota complete the GED determines priority
placement. The model is objective in that it igist&ally based; however, the outcomes
discriminate by race and age.

A result that educational outcomes differ by ra@yne controversial, but is no less real.
Walters (2011) suggests that black-white differenoeattitudes towards crime and outcome
expectancies from crime would at least partly exytlae racial difference in attitudes towards
crime and outcome expectancies from crime wouldagt partly explain the racial difference in
hours required to complete the GED. As Walters kmles, “Black inmates reported
significantly stronger positive outcome expectasda crime than white inmates... Anticipation
of social benefits for crime in the form of lovespect, and security were particularly salient in
distinguishing between black and white inmates”1@®). In the principle investigator’s
experience as a correctional educator, young bfanktes in particular view prison time almost

as a “badge of honor.” Until this cultural diffecnchanges, the difference in HOURS by RACE
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is unlikely to narrow. A positive outcome of addital good conduct time for completing the
GED may be one way to start the change in expeasti

Third, predicted hours can be used as a motivdtiooaby the correctional educator
when sentence length is longer than predicted hdimes educator can show the inmate the
estimated hours and let him know the estimated tiwél take him to complete the GED. This
allows the inmate to set personal goals. If th#esece is substantially shorter, the inmate should
not be placed in the GED program since he wouldriig&ely to obtain the GED and displace
another inmate, but rather given the opportuniti?te-GED test and ultimately GED test or
streamlined into a vocational trades program. Byioling research results demonstrating
reduced recidivism, reduced unemployment rateshagiter wages for those with a GED, the
inmate as a student may be motivated to put fdftitewhich would reduce the chances of a
GED UNSAT progress assignment that may result mtme action, such as the loss of GCT
and additional custody classification points. Bicakating estimated hours to complete the GED
for an inmate with a GED UNSAT assignment and camgat to the reduced hours with a
GED SAT assignment, the educator can encouragertiege to try harder.

In the principle investigator’'s experience, studesith a GED UNSAT code did not
want to participate in the GED program, leadingisconduct in the classroom and resulting in
an unsatisfactory progress assignment. By estig&t@URS with each progress assignment,
the educator can at the very least inform the ieméthe potential payoff of increased effort in
getting him out of a situation he does not warti¢an. Restoration of good conduct time and
benefits of a GED after release are additionalgdus

Fourth, loss of good conduct time is a policy tanishes the inmate who receives an

unsatisfactory progress assignment or drops otteoGED program. This policy interferes with
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the goal of maximizing the number of inmates whtaobthe GED while incarcerated because
inmates with an unsatisfactory progress assignmeendin in class a greater number of hours, or
merely attend the GED program to avoid loss of gomabluct time thus taking a seat from
another inmate who would like to attend. It is viaariterating that a GED UNSAT assignment
reflects lack of effort, dropping out of the GEDpgram, or disciplinary infractions while
enrolled in GED and in the Education Departmenth&PI’s experience, inmates with a GED
UNSAT or those who remain enrolled in the GED pamgmerely to avoid losing good conduct
time disrupt the work of other inmates in the dlasem, essentially reducing the amount of
instructional time in a two-hour class. In otherrds it may take three hours of clock time to
equate to two hours instructional time. This “cldiche effect” of the GED UNSAT student
reduces the number of inmates who complete the BEDyear. Therefore, a policy alternative
that avoids lack of effort leading to misconductanced attendance is worthwhile.

One alternative is to simply expel the GED UNSAimates from the GED program.
These inmates actions indicate that they are mimtuseor do not intend to complete the GED.
By attaching loss of good conduct time to attendamonates remain in the GED program
simply to avoid punitive action and take up limitgzhce. A second alternative with better
outcome is a policy encouraging effort through pesireinforcement. As the model in Table 12
indicates, a GED SAT progress assignment with eff@ximizes the number of inmates
completing the GED in a calendar year. Policies teaard an inmate who maintains a GED
SAT progress assignment not only benefits the iemait helps achieve the BOP educational
goal. While rewards like cash or commissary cradktpossible, these cost money, an issue in
constrained budgets. A reward of extra good contlmet would not have a cost to the BOP and

would encourage effort on the part of the inmates.
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Limitations and Future Resear ch

This study’s design and choice of setting minimittesats to validity. There are some
limitations that remain. First, the model and resghould not be generalized to female or
youthful offenders as neither category is inclugethe sample. Future research that includes
women could be done using this study’s model daréirsg point. It may be that the addition of a
binary gender variable would suffice to expandrtiaglel to incarcerated females. As for
youthful offenders, the model from this study candirectly applied to male youth through the
variable AGE. However, any age below 18 years tsida of the independent variable’s range
S0 caution in such extrapolations is necessaryh&gyrin the principle investigator’s experience,
independent variables different than those inghisly’'s model may be needed. The variables
PARENT may be significant for youthful offendersdathe educational level of the offender’s
parent may also be important. A future study ontlyful offenders is warranted.

Second, this study may not predict HOURS for t0&2GED reliably with the model in
Table 12. Since the new GED is computer basedddii@nal independent variable measuring
computer literacy may be necessary to improvebiitia and validity. The higher level of
knowledge tested on the 2014 GED should simplyeia®e the size of the intercept, which would
reduce the number of inmates who complete the GEDa year. Further research in a few
years using a sample from the 2014 GED will be irequ

Third, while the study does find that race isatistically significant predictor of the
number of hours required to complete the GED, @sdaot provide any socioeconomic
explanation behind this result. Statistically, rexca manifest variable for those underlying latent

variables that affect the number of hours requicecbmplete the GED.
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The achievement gap between Caucasians and nara$ians in education has been
observed in test scores, course grades, and eolaldispirations (Kao & Thompson, 2003).
The reasons behind these observed gaps include gtionip differences, parental practices, and
schooling opportunities (Kao & Thompson; Hirschndahee, 2005). The achievement gap
affects unemployment rates, earnings, and econsuaaicess among races (Goldsmith, 2009).
While numerous studies have considered solutiotiset@chievement gap in earnings, all of
them suggest higher educational levels are negetSam et al., 2007).

The latent variables such as parenting practgrasles, and family income are not
available to the principle investigator. Howevée bbserved correlations between race and
educational level and whether or not an inmatenased in a two parent household that are
discussed in this research demonstrate at least ebthe racial achievement gap socioeconomic
relationships.

A distinction between Hispanic/Latino origin froihite and Black race categories is
also not available in BOP records. As previousiyest, an inmate of Hispanic ethnicity is
recorded as Black or White only. This limitatiommgtigated by the fact that few Hispanic
inmates are mandated to take GED programming.

Finally, if any or all of the policy alternativgsoposed in this study are implemented,
future research that determines if HOURS is redweadd be necessary to test the benefit of the
new policies, that is, to confirm the predictiorigiee model.

Significance of the Study

This study contributes tooth the correctional education literature anchegractice of

correctional education. More broadly, it offersipplalternatives for the BOP that can help

achieve educational goals, benefitting the inmatesaciety.
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As the review of the literature indicates, numearstudies have examined the positive
effects on recidivism, unemployment, and wagesefdutcome of obtaining a GED. This study
adds to the literature by providing a model to datee how quickly an inmate is expected to
obtain the GED. By providing a method of rankingnates by how quickly they are expected to
obtain the GED, correctional education is made neffieient in practice by increasing the
number of GED graduates per year. This outcomecesithe cost per inmate per year of the
GED.

The results of this study must be considered fitoerperspective of correctional
education. Unlike education for the general popaadf adults, the correctional GED program
is mandated by law for most offenders who are eD®olders or high school graduates. This
portion of the BOP population must attend GED @adsr at least 240 instructional hours. If an
inmate refuses to attend for the mandated timeg@ghe is penalized by receiving an incident
report, receiving a GED UNSAT progress assignmadtaan be place in special housing
(SHU), essentially locked in a cell 23 hours pey.dasen after the completion of the mandatory
240 hours an inmate who chooses to drop the GEfQramo will receive a progress assignment
of GED UNSAT and lose up to 12 days GCT. Essenti#ttle correctional education system
treats adult men who misbehave of refuse to pp#dieiin the same way the general education
system treats misbehaving or non-participatingdeil, except the punishment is more severe
and counseling is rarer.

While the public education system does not hageotition of using a ranking model to
select students who attend school, private chatel magnet schools do use various selection
procedures, all of which by definition discrimindtased on variables such as academic

achievement, economic status, zip code, gende¥, oaceligion. Selection procedures are used
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to determine those students who are most likegutaeed given the school’s specific mission.
This study proposes a similar perspective for B@ED@rogramming by establishing a ranking
model to select those students most likely to settlee quickest given the BOP education
department’s mission of maximizing the number oh@tes who receive the GED while
incarcerated,

This ranking model uses some of the same variaselsose in private, charter, or
magnet schools like academic achievement (GRADB)agre (AGE) and the crime category of
DRUG or SEX relates to socioeconomic status. Whiéeprivate educational system may use
race for affirmative action, the ranking in thisidy does place younger, non-Caucasian drug
offenders with little education at the very bottdmhile objective, this obviously racially biased
result cannot be overlooked. One possible compmnsgo develop a selection procedure that
interviews the individual inmate with these chaeaistics to determine the effort he is likely to
put forth.

Per capita and total costs of incarceration cometito rise and the BOP is 38% over-
crowded (James, 2013). These increases are simplystainable to reduce the issues including

those suggested in this study (James, 2013).
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APPENDIX A

Table 1

Descriptive Statistics of Continuous Variables
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Tablel
Descriptive Statistics of Continuous Variables (1959

Variables M Mdn SD SK?
HOURS 380.06 204.00 424.43 1.6 1.90
GRADE 9.20 10.00 2.15 -2.71 8.48
AGE 34.30 34.00 11.91 -0.11 2.50
LENGTH 133.93 120.00 79.56 0.79 0.54
READ 8.33 8.80 3.29 -0.79 0.46
MATH 7.45 7.60 3.71 -0.81 0.54

Notes: SR = coefficient of skewness. Pk coefficient of kurtosis.
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APPENDIX B

Table 2

Percentage of BOP and US Population Without a
High School Diplpma or GED as of 2010
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Table 2

Percentage of BOP and US Population Without a F8ghool Diploma or
GED as of 2010

Race US Population BOP Population
Caucasian 13.95% 27.80%
Non-Caucasian 15.60 44.0%%0
TOTAL 29.50% 71.80%

Source: www.census.gpwww.bop.gov




FACTORS INFLUENCING THE COMPLETION OF THE GED 108

APPENDIX C

Table 3

Percentage of Children Not Raised in Two-Parent
Households by Race as of 2010
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Table 3
Percentage of Children Not Raised in Two-Parent $¢bwlds by Race as of 2010

Race Sample US Population
Caucasian 25.5% 24.0%
Non-Caucasian 55.3% 54.0%

Source: www.census.gov
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APPENDIX D

Table 4

Percentage of Inmates Whose Most Recent Offei@&gea Criminal Category
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Table 4
Percentage of Inmates Whose Most Recent Offei&igaa Criminal Category

Type of Crime
Sample Druy Weag Rob IMM®  Fraud  Viol Se¥ Othef
Caucasian 17.1% 3.8% 3.2% 2.1% 3.2% 2.1% 3.8% 2.1%
Non-Caucasian _38.1% 13.3% 2.1% 2.1% 0.0% 3.2% 0.0% 3.8%
TOTAL 55.2% 17.1% 5.3% 4.2% 3.2% 5.3% 3.8% 5.9%
BOP 50.6% 15.2% 41% 12.0% 5.2% 2.7% 4.8% 5.4%

Notes: DRUG = drug-related offens@WEAP = weapons violation®ROB = robbery, burglary, or
theft offense.YIMM = immigration offense.’FRAUD = fraud, blackmail, or extortion offensd/IOL =
violent crime such as murder or rapSEX = sexual offense!OTHER = any other kind of offense.



FACTORS INFLUENCING THE COMPLETION OF THE GED 112

APPENDIX E

Table 5
Percentage of Sample Inmates with GED SAT or GEBAJNProgress Assignment
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Table 5
Percentage of Sample Inmates with GED SAT or GEBAJNProgress Assignment

113

Progréssignment
Race GED SAT GED UNSAT
Caucasian 33.7% 4.2%
Non-Caucasian 58.9% 3.2%

TOTAL 92.6% 7.4%



FACTORS INFLUENCING THE COMPLETION OF THE GED 114

APPENDIX F

Table 6

Possible Model Choices for Mallow’s, Criterion
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Table 6

Possible Model Choices forMallow’s,Criterion

Variable Model Number

2 3 4 5 6 7 8
PARENTS *
AGE * * * * * * * *
GRADE * * * * * * *
READ * * * *
LENGTH * * * * * * * *
DRUG * * * * * * * *
WEAP * * *
SEX * * * * * * * *
PROGRESS * * * * * * * *
RACE * * * * * * * *
PROGRESS*GRADE * * *
PROGRESS*AGE * *
PROGRESS*RACE  * * * * * *
LENGTH*AGE * * * * * * * *
GRADE*RACE * *

GRADE*LENGTH *

Note: *indicates the corresponding variables includethanmodel.
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APPENDIX G

Table 7

Summary of Regression Analysis for Variables Ptetjc
Instructional Hours Required to Complete GED
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Table 7
Summary of Regression Analysis for Variables Ptewjdnstructional Hours
Required to Complete GED

Variable B Coefficient SEB p-Value
CONSTANT 288.53 313.42 0.359
GRADE -20.86* 10.17 0.043
AGE 6.68 9.85 0.499
RACE -251.84* 111.30 0.026
DRUG 127.93* 59.50 0.034
SEX -546.78* 273.05 0.048
LENGTH -2.86 2.01 0.159
PROGRESS 656.13** 236.92 0.006
PROGRESS*RACE -484.95* 242.47 0.048
AGE*LENGTH 0.10* 0.05 0.046
Notes. Adjusted B = 0.3159 (p < .001), df = 98. *p < .05, **p <L.0
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APPENDIX H

Table 8
Joint Probabilities of RACE and CRIME Given GED UWNSProgress Assignment
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Table8
Joint Probabilities of RACE and CRIME Given GED WSProgress Assignment

CRIME Category

RACE DRUG OTHER

Caucasian 57.1% 14.3%
Non-Caucasian 14.3% 14.3%
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APPENDIX |
Table 9
Elasticity of HOURS for Explanatory Variable
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Table 9
Elasticity of HOURS for Explanatory Variable

Variable Elasticity
GRADE -0.48
AGE 1.71
LENGTH -0.19

Notes. A 1% change is indicated variable leads to aqrdrc
change in HOURS equal to the given elasticity
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APPENDIX J
Table 10

Reduced Regression Model for Binary Explanatoryidldes Predicting
Instructions Hours Required to Complete the GEDhw@bntinuous
Explanatory Variables at Values*
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Table 10

Reduced Regression Model for Binary Explanatoryidldes Predicting Instructions
Hours Required to Complete the GED with Continugxiglanatory Variables at Values*

Variable B Coefficient
INTERCEPT 407.49
DRUG 127.93
SEX -546.78
RACE -251.84
PROGRESS 656.13
PROGRESS*RACE -484.95

Notes. *Mean values are GRADE = 9.2 years. AGE = 34&geand LENGTH =
133.9 months.
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APPENDIX K
Table 11

Effect Sizes for Estimated HOURS by RACE, CRIMEPRROGRESS
for Mean Values of GRADE, AGE, and LENGTH
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Table 11
Effect Sizes for Estimated HOURS by RACE, CRIM& PROGRESS
for Mean Values of GRADE, AGE, and LENGTH

PROGRESS = 0 (GED SAT)

RACE CRIME CATEGORY
DRUG SEX OTHER
Caucasian 284 0 156
82, -, -)
Non-Caucasian 535 0 407
(31, 88, -)

PROGRESS = 0 (GED SAT)

RACE CRIME CATEGORY
DRUG SEX OTHER
Caucasian 455 0 327
(39,-,71) (-, -, 110)
Non-Caucasian 1192 517 1064
(12, 162, 123) (-, 225, 161)

Notes: First value in parentheses is percent increaBBOURS from OTHER crime category to
DRUG crime category for given PROGRESS and RACEco8d value in parentheses is
percent increase in HOURS from Caucasian to Nore&saan for given PROGRESS and
CRIME. Third value in parentheses is percent ceandHOURS from GED SAT to GED
UNSAT for given RACE and CRIME.
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APPENDIX L
Table 12

Final Regression Model
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Table12
Final Regression Model

Variable pCoefficient
CONSTANT 288.53
GRADE -20.86
AGE 6.68
RACE -251.84
DRUG 127.93
SEX -546.78
LENGTH -2.86
PROGRESS 656.13
PROGRESS*RACE -484.95

AGE*LENGTH 0.10
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APPENDIX M
Figure 1

Racial Composition by Percent
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Sample BOP Population US Population

M Caucasian Non-Caucasian ® Caucasian Non-Caucasian ® Caucasian Non-Caucasian

Figure 1. Racial composition by percent. Source: www.bop.gov; www.census.gov
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APPENDIX N
Figure 2

Percentage Raised in Two-Parent Households
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Sample US Population

B Not Two-Parent @O Two-Parent Not Two-Parent ® Two-Parent

Figure 2. Percentage raised in two-parent households.

Source: www.census.gov
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Figure 3

Bilinear Correlation Coefficients
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Independent Variable

GRADE AGE RACE DRUG WEAP SEX PARENTS LENGTH PROGRESS READ
GRADE 1.000
AGE .1016 1.000
RACE 1.1707%* .2922% 1.000
DRUG -.0960 -.1456 -.2024%* 1.000
WEAP .0837 -.2384%* -.1090 nm 1.000
SEX 1627 4929% 2712% nm nm 1.000
PARENTS .0612 .1473 .2879% -.1992%* -.0388 .2972% 1.000
LENGTH .0386 .3012%* -.1845%* 284 1% -.2936 .0234 -.1674 1.000
PROGRESS L1854 -.2129% .2630 -.1680 -.1319 -.0570 -.0208 .1859% 1.000
READ -.0107 .0549 .2012% -.1261 .1065 -.0142 .2374% 0138 .0302 1.000

Figure 3. Bilinear correlation coefficients between independent variables.

Note. *p < .05.
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