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Propensity Score Matching

Propensity Score Matching (PSM) was used to account for the non-random program participation.
Because Career and Technical Education (CTE), Cognitive Intervention Program (CIP), CHANGES,
Academic and Title 1 program participation were not randomly assigned, the program participants and
non-participants could have differed in some baseline characteristics. Thus, any differences observed
between the groups could have been due to these baseline characteristics rather than the program. PSM
works by only comparing non-participants and participants in the analysis with similar baseline
characteristics.

We first chose baseline characteristics that could be confounding results. After an analysis of the data,
many variables emerged for all programs (CTE, CIP, CHANGES, Academic, and Title 1): sex, race, age
at first arrest, age at the beginning and end of the most recent incarceration, times previously been to
prison, state jail, and substance abuse felony punishment facilities, fiscal year released from incarceration,
sentence lengths in days, time actually served, rate of annual major and minor disciplinary violations,
good time lost from disciplinary violations, whether they were state jail or prison inmates, offense
category (e.g., burglary), and years of education.

Next, using those variables, each offender was given a propensity score (ranging from 0 -1) for being a
participant in each program. Once the propensity scores were estimated, participants and non-participants
with similar propensity scores were matched. To match, we used the nearest neighbor technique (Coca-
Parallon, 2006) through the Matchlt package (Ho, Imai, King, & Stuart, 2011) in R (R Core Team, 2018).
After program participants were matched with non-participants with similar propensity scores, any
remaining participants and non-participants were dropped from the analysis. The number of remaining
participants and non-participants are listed in the Table 1 below.

Table 1. Sample sizes after PSM

CTE CIP CHANGES Academic Title 1
Participants 8,377 12,003 20,678 17,865 871
Non-participants 8,377 12,003 20,678 17.865 871
Total 16,754 24,006 41,356 35,730 1,742
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Institutional
disciplinary violations
are poor outcomes

of WSD programs.

“Time Lost” refers to days lost due
to TDCJ institutional disciplinary
violations.

Annual rates are more
accurate reflections of
institutional problems
because they take into
account the different length
of time individuals have to
exhibit the behaviors.
Annual rates thus
“standardize” the measures
and we can make

a detailed comparison.

[nstitutional Disciplinary Violations

Raw Frequencies (135,227) Mean Median
(Standard Error)
Minor Disciplinary Incidents 2.69 1.00
(6.38)
Major Disciplinary Incidents 1.44 0.00
(5.78)
Time Lost (Days) 48.90 0.00
(233.27)
Annual Rates (135,227) Mean Median
(Standard Error)
Minor Disciplinary Incidents 1.40 0.48
(2.38)
Major Disciplinary Incidents 0.54 0.00
(1.67)
Time Lost (Days) 8.95 0.00
(37.94)

There were no relationships found between WSD programs and institutional disciplinary violations,
probably because the rate of annual disciplinary violations is so low.

Further complicating trying to correlate WSD programs and institutional disciplinary violations is the varied timing among
WSD program participation and when institutional disciplinary violations occur relative to taking programming.
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Types of Training Services Provided (CTE)

Class Name

ASSEMBLER TECHNICIAN (CABINETMAKER)

AUDIO VIDEO ENTERTAINMENT

AUTO COLLISION REPAIR & REFINISHING TECHNOLOGY

AUTOMOTIVE SPECIALIZATION (AIR COND. & HEATING)

AUTOMOTIVE SPECIALIZATION (AUTO FUNDAMENTALS)

AUTOMOTIVE SPECIALIZATION (ENGINE PERFORMANCE)

AUTOMOTIVE SPECIALIZATION (TRANSMISSION)

AUTOMOTIVE TECHNICIAN SPECIALISTS

BAKER

BCIS Outlook/Access

BCIS Word/Excel

BRICKLAYING/STONE MASONRY

BUILDING TRADES I

BUSINESS COMPUTER INFORMATION SYSTEMS 1

BUSINESS COMPUTER INFORMATION SYSTEMS II

BUSINESS IMAGE MANAGEMENT AND MULTIMEDIA

CLEANING RELATED

CNC MACHINING

COMPUTER MAINTENANCE TECHNICIAN

CONSTRUCTION CARPENTRY (BUILDING TRADES II)

CONSTRUCTION FUNDAMENTALS

CONSTRUCTION-MAINTENANCE SYSTEMS

COOK

COPPER NETWORK CABLING

CULINARY ARTS

CULINARY ARTS SHORT COURSE

CUSTODIAL TECHNICIAN

DIESEL MECHANICS

DIVERSIFIED CAREER PREP

ELECTRICAL TRADES

ELECTRONIC SYSTEMS TECHNICIAN

ENERGY MANAGEMENT

ENTREPRENEURSHIP

EQUINE SCIENCE (HORSE SHOEING)

FIBER OPTIC NETWORK CABLING

FOOD AND FIBER PRODUCTION

FOOD PRODUCTION, MANAGEMENT, AND SERVICES

GRAPHIC DESIGNER

HEATING, VENTILATION, AIR COND. & REFRIG.

HORTICULTURE

HORTICULTURE SPECIALIST

HOSPITALITY AND TOURISM

HOSPITALITY SERVICES
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Class Name

INDUSTRIAL & MANUFACTURING SYSTEMS

INTRODUCTION TO CONSTRUCTION CAREERS

LANDSCAPE DESIGN, CONSTRUCTION & MAINTENANCE

LANDSCAPE TECHNICIAN

MAINTENANCE REPAIRER, BUILDING

MAJOR APPLIANCE SERVICE TECHNOLOGY

MILL & CABINETMAKING

OSHA CONSTRUCTION

OSHA GENERAL

PAINTING & DECORATING

PERSONAL & FAMILY DEV. (SKILLS FOR LIVING)

PIPING TRADES/PLUMBING

PLANT MAINTENANCE

PLANT PROCESSING (WAREHOUSE EQUIP. OPERATIONS)

PLUMBING

PRINTING & IMAGING TECHNOLOGY

RESTAURANT MANAGEMENT

SHEET METAL

SMALL ENGINE REPAIR

SMALL ENGINE REPAIR - MOTORCYCLE/ATV

TECH. INTRODUCTION TO COMPUTER-AIDED DRAFTING

TELECOMMUNICATIONS TECHNOLOGIES

TEXTILE & APPAREL PROD., MANAGEMENT, AND SERV.

TRANSPORTATION SYSTEMS

TRUCK DRIVING

VALUE-ADDED & FOOD PROCESSING

VCP-COM AND MEDIA SYSTEMS-LITERACY

VCP-COM AND MEDIA SYSTEMS-MATH

VCP-COM AND MEDIA SYSTEMS-TACTILE

VCP-COM AND MEDIA SYSTEMS-TEXTBOOK FORMATTING

WELDER, COMBINATION

WELDING
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Job Retention Analysis

NOTE: Odds/Ratios were used to predict the job retention probabilities for the cohort. Odds/Ratio identifies the
association between an outcome (in this case job retention or the likelihood of remaining employed), and exposure (in this
case, the various conditions of the cohort [i. e. education, inmate type, gender, etc.]). The association is expressed as a
likelihood of an outcome rather than a recording of an outcome. In other words, Odds/Ratio is used as a prediction tool
rather than a recording tool.

1. Job retention (or the likelihood of remaining employed) involved more than one external component. As such,
logistic regression methodology was used as the predictive model for job retention analysis.

2. Total CTE hours and years of education (defined as “years of education attained before incarceration or attainment of
an HSE certificate while incarcerated”) were found to be significant predictors of job retention. Every 100 hours of
CTE participation showed a 2% increase in the likelihood of job retention. In addition, each year of education
attained increased the likelihood of job retention by about 3.5%. In short, education is predicted to be a significant
factor, with the level of education and/or the quantity of exposure showing significant influence.

3. Initial employment wages, generally understood to be the hourly rate of the first job, was found to be highly
significant in job retention. Simply put, the higher the initial wage of the first job, the more likely an ex-offender
would retain the job. Analysis shows that for each dollar increase in the hourly wage, the likelihood of job retention
was positively impacted by 1.4%. For example, an ex-offender whose initial hourly wage was $10.00 is 2.8% more
likely to retain employment than an ex-offender whose initial hourly wage is $8.00. By extension, the higher the
initial wage, the likelihood of remaining employed also increases proportionately.

4. Other significant factors that are not necessarily related to WSD programs were also noted. These included: Total
incarcerations, current property offense type and gender of the offender.

Variable Odds Ratio p-value

Intercept 29175043 0.0000000003582 *%*%*
Sex: Male 1.3595050 0.0000001042005 ***
Sentence Length 0.9999985 0.738153

Total Prison 0.9785252 0.318179

Total State Jail 0.9212972 0.000921] ***

Total SAFP 0.7710816 0.0000000000276 ***
Total ISF 0.9293031 0.018962 *

Fiscal Year: 14 0.9538264 0.325338

Current VPDO: Other 1.0940055 0.102903

Current VPDO: Property 0.762276 0.0000000982355 ***
Current VPDO: Violent 1.0409558 0.460499

ACA Hours 0.9999417 0.218924

CTE Hours 1.0002062 0.016129 *

CIP Hours 1.0003359 0.175701

Changes Hours 0.9999157 0.698442

Years Education 1.0369819 0.004469 **

GED Inside: True 0.9370359 0.149609

First Jobs Wages 1.0135672 0.0000001395671 ***
Lag To Employment 0.9998308 0.415016
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