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ABSTRACT
This randomized trial with repeated measures investigated the
efficacy of a literacy intervention for low-performing readers in
a juvenile corrections setting over a 31-month period. Students
were randomly assigned to treatment (i.e., Read 180®) or treat-
ment-as-usual (i.e., typical literacy program with computer
instruction) conditions. Students were scheduled to receive
110-min of daily literacy instruction. The average total amount
of instruction across both groups was 137 h. This article exam-
ines treatment effects using curriculum-based measures of
comprehension, oral reading fluency, and spelling and stan-
dardized diagnostic reading and language assessments.
Significant differences in favor of the treatment group were
found with reading comprehension and language. Findings are
discussed in the context of literacy instruction for male stu-
dents in small long-term juvenile correctional facilities.
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A substantial portion of students in juvenile corrections (JC) function below
their peers in reading (Davis et al., 2014). On average, these students read
two to four grade levels below their peers (Krezmien, Mulcahy, & Leone,
2008). Common deficits are in phonological processing, fluency, and reading
comprehension. Similarly, incarcerated students possess language disorders
(Snow, Sanger, Caire, Eadie, & Dinslage, 2015). Such deficits may be related
to the fact that the prevalence of students with disabilities is four to five times
greater in JC as compared to typical schools (U.S. Department of Education,
2014a) with the majority having emotional disturbance (ED; 47.7%) or
learning disabilities (LD; 38.6%).

Closely related to the overrepresentation of students of disabilities, particu-
larly those with ED, is the disproportionate number students in JC with mental
health issues. Sixty percent of students in JC have three or more comorbid
mental disorders (Wasserman, McReynolds, Ko, Katz, & Carpenter, 2005).
Mental health issues include anxiety disorders (Wasserman et al., 2005), depres-
sion, post-traumatic disorders (Abrams, 2013), and substance abuse

CONTACT David E. Houchins dhouchins@gsu.edu Georgia State University, Atlanta, GA, 30302-3965 USA

RESIDENTIAL TREATMENT FOR CHILDREN & YOUTH
2018, VOL. 35, NO. 1, 60–91
https://doi.org/10.1080/0886571X.2018.1448739

© 2018 Taylor & Francis

https://crossmark.crossref.org/dialog/?doi=10.1080/0886571X.2018.1448739&domain=pdf&date_stamp=2018-04-13


(McClelland, Elkington, Teplin, & Abrams, 2004). This may account for why a
disproportionate number of these students receive psychopharmacologic treat-
ment (Soller, Karnik, & Steiner, 2006).

The combination of low academic abilities and an overrepresentation of
students with disabilities and mental health issues contributes to the chal-
lenge of providing incarcerated students with literacy instruction (Gagnon,
Houchins, & Murphy, 2012). The provision of literacy instruction is further
complicated by a JC system that is structured around security rather than
educational need (Houchins, Jolivette, Shippen, & Lambert, 2010).
Additionally, there has been a national trend toward smaller facilities housing
fewer than 200 students (Abrams, 2013), which has resulted in a reduction in
the number of available teachers within each facility. A reduced teaching staff
decreases a facility’s ability to schedule tiered reading instruction. Thus, there
is a need for teachers to have even greater access to literacy programs and
interventions that can simultaneously accommodate the diverse educational
needs of the students. Yet, despite a national need for evidence-based JC
literacy instruction research, scant methodologically sound reading research
is available.

Reading research in juvenile corrections

Wexler, Pyle, Flower, Williams, and Cole (2014) synthesized 16 peer-
reviewed JC literacy intervention studies published between 1970 and 2012.
The authors evaluated the studies using group experimental and quasi-
experimental quality design indicators (U.S. Department of Education,
2009) and single-case design research indicators (Horner et al., 2005) to
determine the rigor of the studies. Fifteen of those studies included reading
as part of the intervention and most focused on remedial or functional
reading. Of the 15 studies, just two (Calderone, Bennett, Homan, Dedrick,
& Chatfield, 2009; Houchins, Jolivette, Krezmien, & Baltodano, 2008) were
experimental, while three were quasi-experimental (Mayer & Hoffman, 1982;
Scarlato & Asahara, 2004; Shippen, Morton, Flynt, Houchins, & Smitherman,
2012). Studies included a limited number of participants (~65), a small
number of instructional sessions (5–76), and restricted durations
(~13 weeks). Three studies used random assignment (Calderone et al.,
2009; Houchins, et al., 2008; Shippen, et al., 2012), two accounted for
implementation fidelity (Houchins et al., 2008; Shippen, et al., 2012), and
three used multi-component outcome measures (Houchins et al., 2008;
Scarlato & Asahara, 2004; Shippen et al., 2012). Only Houchins et al.
included instrumentation reliability data and findings across multiple states.
Furthermore, just two studies (Calderone et al., 2009; Shippen et al., 2012)
examined computer instruction while none used more advanced methodol-
ogies (e.g., growth modeling).
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Of the remaining studies reviewed by Wexler et al., four studies used a
single-case design (Allen-DeBoer, Malmgren, & Glass, 2006; Drakeford, 2002;
Heward, McCormick, & Joynes, 1980; Murph & McCormick, 1985) and five
used a single-group design (Coulter, 2004; Hill, Minifie, & Minifie, 1984;
Malmgren & Leone, 2000; Platt & Beech, 1994; Sinatra, 1984). All of these
studies examined reading and only one studied spelling and writing (Hill
et al., 1984). None of the single-case studies meet quality indicator criteria
(Horner et al., 2005). Wexler et al. (2014) concluded that it was difficult to
determine what literacy interventions work in JC due to collectively poor
design and measurement issues.

In addition to Wexler et al., one additional but non-peer reviewed study
(Loadman et al., 2011) exits. The Loadman et al. study is relevant since
their intervention (e.g., Read 180®; Scholastic Inc., 2007) is used in the
current study with incarcerated students. Loadman et al. examined the
effect of Read 180® across 56 months of implementation in seven Ohio JC
facilities with 1,982 students. A series of cross-sectional, longitudinal
Intent-To-Treat, and growth modeling analyses were conducted using
Scholastic Reading Inventory (SRI; Scholastic, 2006) scores as the depen-
dent measure. Unfortunately, the study included numerous methodological
problems, such as: (a) not being able to report the actual age of students;
(b) having unequal amounts of instruction in the experimental and control
groups; (c) having high rates of student attrition; and (d) assigning stu-
dents to groups without accounting for previous control group instruction.
Such extensive design issues make it difficult to draw study conclusions.
Yet, the Loadman et al. study does provide a context for understanding the
complexities of conducting JC research and indicate that Read 180® has
been used in JC.

Overall, the existing literature base includes a limited number of rigorously
conducted JC literacy studies. Previous studies were mostly of short duration,
included small sample sizes, and had methodological issues that limited the
interpretation of results. Additionally, the majority of studies investigated
only the basic reading needs of students. While large-scale high-quality
literacy studies are challenging due to numerous methodological and prac-
tical contextual issues, there is a critical need for rigorous experimental
studies in JC.

Study purpose

The purpose of this study was to determine the effectiveness of Read 180®
(Scholastic Research, 2010) for incarcerated students. Thus, the primary
research question was “For incarcerated adolescents, is there any difference
in the growth rate between the treatment group and the control condition,
when controlling for demographic covariates, across a range of literacy
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outcomes?” Literacy outcomes included reading skills (i.e., decoding, fluency,
passage comprehension) and language abilities.

Method

Setting

This study was conducted over a 31-month period in one rural private
medium security, long-term JC residential facility in a southeastern state
where supervision was provided by trained staff 24-hours per day, 7-days
per week. The private company provided educational and security services. A
maximum of 150 male students ages 12–18 years old at any given time
participated in the study. The typical stay was 6–9 months. Educational
services were provided five days per week on a schedule similar to a typical
school. Students were scheduled to receive 110-min of daily literacy instruc-
tion across two sequential class periods during the fall, spring, and summer
semesters with a two-week break between semesters. Students were placed in
literacy classes based on SRI scores (Scholastic, 2006) as prescribed by
Read 180®.

Participants

Sixteen teachers participated, eight in the treatment condition and eight in
the control condition. High teacher turnover was a characteristic of this
school. One teacher and one substitute teacher who started in the control
condition moved to treatment classrooms. The move did not affect instruc-
tional dosage. No teachers moved from treatment to control. The teachers
had a range of teaching experiences, but few had prior formal preparation for
teaching reading. Teacher demographic characteristics are summarized in
Table 1.

Four hundred sixty-four (n = 464) male students between the ages of 12
and 18 years were included in the study. Exclusion criteria for participation
in the study included passing the state reading assessment or having received
a high school diploma or passed the General Educational Development
(GED) test. The treatment condition was comprised of 225 students, while
the control condition had 239 students. Student characteristics are summar-
ized in Table 2.

Interventions

Treatment condition
Read 180®, a blended literacy intervention program (Houghton Mifflin
Harcourt, 2017), was selected for several reasons. First, Read 180® is a
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comprehensive literacy program comprised of aged-appropriate materials
that targets struggling readers in 4th through 12th grade with evidence of
its effectiveness in improving comprehension and general literacy achieve-
ment for non-incarcerated students in grades 4–9 (U.S. Department of
Education, Institute of Education Sciences, What Works Clearinghouse,
2009). The second reason Read 180® was selected was because of its technol-
ogy components. Placement techology components allow the teacher to
group students of similar abilities together and monitor student daily pro-
gress while computerized instructional materials may allow JJ teachers to
address the instructional diversity of students. Third, Read 180® is pro-
grammed instruction, reducing the need for teachers to select or develop
literacy materials.

Specifically, Read 180® included textbooks, trade books, and computer
software, along with supplemental worksheets. Treatment teachers used an
online data management system that allowed them to monitor student
progress data and plan for differentiated instruction. The initial 20-min of
the class were dedicated to whole-group instruction where the teacher pro-
vided direct instruction to the entire class on academic vocabulary, reading
strategies, grammar, and writing skills intended to prepare students for
differentiated small-group instruction later in the period. An anchoring
video was used for motivational background information.

After whole group instruction, the class was divided into three ability-
based groups, and the groups completed three 20-min rotations: (a) small-
group instruction, (b) computer-based instruction, and (c) independent read-
ing. During small group instruction, the teacher provided direct instruction
based on student needs. All students used the Read 180® computer-based
instructional program to develop individual literacy skills. A small percentage
(5–10%) initially used System 44 computer materials (Scholastic, 2007), in
accordance with program requirements. System 44 provided phonics instruc-
tion for students whose skills were insufficient to access Read 180® computer
materials. Then, during independent reading time, all students read books
with or without audiobook support. Finally, the last 10-min involved whole-
group wrap-up where the teacher summarized the content from the day’s
lesson.

Control condition
The control condition was the treatment-as-usual facility literacy program.
Teacher-led instruction included grade-level Language Arts materials pro-
vided by other schools in the county in which the study took place. Common
activities included journal writing, review of the previous day’s instruction,
silent reading, round-robin oral reading, teacher-generated comprehension
questions, worksheet activities, and writing assignments. Additionally, stu-
dents were provided with 30-min of daily reading instruction using New
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Century Learning System (New Century Education Foundation, 2010) soft-
ware. The diagnostic-prescriptive program assessed each student’s skills in
decoding, vocabulary, and comprehension, provided customized self-paced
instruction that targeted the student’s weaknesses, assessed progress, and
adjusted instruction. The teacher monitored student progress and provided
one-on-one assistance while students worked independently. A management
system tracked students’ progress and provided performance summaries.

Outcome measures

The SRI (Scholastic Inc, 2006) is a computer-adaptive placement assessment
used as part of the Read 180® program. The SRI yields a Lexile score
determined by passages that are read and understood by the student with
75% comprehension. The SRI test–retest reliability is .89 (Morsy, Kieffer, &
Snow, 2010).

The Wechsler Abbreviated Scale of Intelligence (WASI; Wechsler, 1999)
Vocabulary and Matrix Reasoning subtests scores were used. These two
subtests provided an estimate of general cognitive functioning through the
Full-Scale IQ-2 (FSIQ-2). The FSIQ-2 has an internal consistency of .96, a
test–retest reliability of .88, and inter-rater reliability of .98 (Wechsler,
1999).

The Woodcock-Johnson-III (WJ-III; Woodcock, McGrew, & Mather, 2001)
is a norm-referenced academic achievement test. The following WJ-III subt-
ests were used: Letter-Word Identification, Word Attack, Reading Fluency,
Passage Comprehension, Oral Comprehension, and Spelling. The Letter-
Word Identification, Reading Fluency, and Passage Comprehension subtests
make up the WJ-III’s Broad Reading cluster. All subtests have acceptable
test–retest scores ranging from .83 to .95. The Broad Reading cluster is a
general measure of reading ability comprised of decoding, fluency, and
comprehension subtests with a median reliability of .93.

The Test of Word Reading Efficiency (TOWRE; Torgesen, Wagner, &
Rashotte, 1999) is a norm-referenced test with two subtests: (a) Sight Word
Efficiency, which measures automatic word recognition; and (b) Phonemic
Decoding Efficiency, which measures decoding automaticity. Reliability coef-
ficients for both subtests exceed .90.

The Peabody Picture Vocabulary Test (PPVT-4; Dunn & Dunn, 2007) is a
norm- referenced receptive vocabulary assessment. The PPVT-4 has shown
internal consistency of .94–.95 and a test–retest reliability of .93.

A battery of AIMSweb curriculum-based measures (CBMs; www.aimsweb.
com; Shinn & Good, 1992) were administered. The maze comprehension
passage, Oral Reading Fluency (ORF) passages, and spelling measures were
used. AIMSWeb CBMs have acceptable validity and reliability scores for
research purposes.
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Fidelity of implementation

Twenty-percent of all instructional periods, evenly distributed across condi-
tions, teachers, and classrooms, were randomly selected, videotaped, and then
evaluated by trained graduate students (Durlak & DuPre, 2008; O’Donnell,
2008). Students were trained to mastery (≥90% inter-rater agreement; IOR) on
a sample videotape. Similar mean implementation occurred across conditions
(treatment group = 2.5; control condition = 2.18). No contamination was
reported. Further, 20% of observations were checked for IOA. The IOA abso-
lute agreement within one score using inter-class correlations ranged from 96%
to 99%. A 4-point Likert-type scale was used to document implementation
levels (4 = highest rate of target behaviors; 1 = lowest rate of target behaviors).

Procedures

University Institutional Review Board approval, facility approval, teacher
consent, guardian consent, and student assent were obtained prior to con-
ducting research. Treatment condition teachers attended a one-day Read
180® training session prior to implementation. Reading coaches observed
each teacher at least weekly using an instructional quality instrument and
provided follow-up coaching involving modeling, collaborative planning,
instructional suggestions, reflective conversations, professional readings,
and supplementary material guidance. Reading coaches were graduate stu-
dents with experience as reading teachers and were supervised by a special
education reading professor.

Upon entry into the facility, students were randomly assigned to the
treatment or control condition using a computer-generated list of numbers,
unless they were ineligible for the study. Thirty-nine students were ineligible
and excluded from the study and randomization procedures because they
passed the GED test or the State-required reading test. Each student was
assessed within three school days of arrival using the SRI (Scholastic Inc,
2006) and assigned a low, medium, or high rating based on his Lexile score
(Low = 0 to 715; Medium = 716–960; and High = 961 and above) based on
program guidelines. Each student was placed into a reading class based on
their Lexile scores (Smith, 2000).

The SRI (Scholastic Inc, 2006) and WASI (Wechsler, 1999) were indivi-
dually administered at intake. Several other standardized measures were
administered multiple times, including at intake, after 140 instructional
hours, and either within two weeks immediately preceding the student’s
facility exit or when the student reached 280-h of instruction, whichever
came first. Measures administered multiple times included: (a) the WJ-III
(Woodcock et al., 2001); (b) the TOWRE (Torgesen et al., 1999); and (c)
PPVT-4 (Dunn & Dunn, 2007).
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A battery of AIMSweb CBMs (www.aimsweb.com; Shinn & Good, 1992)
were administered at intake and exit, and on a monthly basis. The battery
included: (a) two group administered maze passages, each taking three
minutes; (b) three individually administered ORF passages where the student
orally read each passage for one minute as the assessor recorded errors and
correct words read; and (c) one individually administered spelling probe
taking about two minutes. The highest maze score, the median ORF passage
score, and the correct number of words on the spelling probe were used for
analyses purposes. All students were initially administered both third-grade
and sixth-grade CBM probes. To mitigate ceiling effects, students who read a
complete ORF passage with 100% accuracy on the initial sixth grade probes
were subsequently given eighth-grade passages instead. All students were
administered either third- and sixth-grade probes or sixth- and eighth-
grade probes.

Research design and analyses

The research design for this study was a completely randomized trial with
repeated measures. The study had no attrition. To ensure that the treatment
and control group were statistically similar, the groups were compared
relative to their race, disability status, whether or not they were on psycho-
tropic medication(s), their psychological functioning, and instructional min-
utes. Groups were equivalent with respect to ethnicity (χ2(3) = 1.682,
p = .794), whether the student was taking psychotropic medication(s) (χ2

(1) = .384, p = .536), and whether the student had an Individualized
Education Plan (IEP) (χ2(1) = .802, p = .370) (see Table 2). Both groups
were comprised of approximately 48% African-American, 40% White, and
10% Hispanic students. The majority of each group took psychotropic
medication(s) (treatment group = 59.4%; control group = 56.3%). Over
40% of each group had an IEP (treatment group = 40.6%, control
group = 45.2%). The mean ages for the two groups were nearly the same
(t(370) = 1.230, p = .220) as were the group mean Global Assessment of
Functioning (GAF; American Psychiatric Association Task Force on DSM-
IV, 2000) scores (t(370) = .674, p = .501) with mean scores within the “Serious
Symptoms range (treatment group = 45.42; control group = 45.96).

The two groups received statistically similar amounts of instructional
minutes (see Table 3; t(334) = 1.042, p = .298) with a small mean difference
between the groups (~8 h). Similarly, the small mean difference between the
groups as measured in minutes for the CBM (256.4 min) amounted to less
than three class periods and was not statistically significant (t(370) = .594,
p = .553). The full distribution of scores was similar. Both groups received
approximately one-half of an academic year of instruction in their literacy
class, had some students that received the equivalent of a full year or more of
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instruction, and were allocated 110 min of daily literacy instruction for five
days each week. This equated to approximately 2,200 possible instructional
minutes per month.

To test for treatment effects, growth curve modeling was used. Multiple
assessments over time were nested within student. The level one model
included instructional exposure (measured in hours or minutes) as the pre-
dictor variable and the score for each assessment occasion was the dependent
variable. The intercept for this model represents initial status, or score at intake,
and the slope associated with instructional minutes represents the growth rate.

The level one model estimated the initial status and growth for each
student by nesting measurement occasions within student. The level two
model contained treatment group (0 = control group, 1 = treatment
group), age, whether the student was taking psychotropic medication(s),

Table 2 Demographic characteristics by treatment group

Treatment Control Total

n=175 n=197 n=372

Ethnicity Caucasian 41.0% 37.8% 39.3%

African American 47.4% 49.7% 48.6%

Hispanic 9.8% 11.4% 10.7%

Other 1.7% 1.0% 1.4%

On medication Yes 59.4% 56.3% 57.0%

No 40.6% 43.7% 43.0%

IEP Status Yes 40.6% 45.2% 43.0%

No 59.4% 54.8% 57.0%

Age Mean 16.12 15.82 15.96

SD 2.73 2.00 2.37

Global functioning Mean 45.42 45.96 45.71

SD 8.21 7.28 7.73

Grade level 5th 0.0% 0.6% 0.3%

6th 5.8% 8.5% 7.3%

7th 11.0% 18.1% 14.8%

8th 27.3% 31.6% 29.6%

9th 27.3% 23.7% 25.4%

10th 19.5% 9.6% 14.2%

11th 8.4% 7.9% 8.2%

12th 0.6% 0.0% 0.3%
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special education classification, African American or Latino ethnicity.
The level two models treated both initial status (intercept) and growth
rate (slope) from the level one models as outcomes across students.

The next in running the statistical analyses was to form unconditional
models for each of the outcomes. Given the use of growth curve model-
ing, these models were not completed unconditional at level one as the
timing of the measurement occasion was entered as a predictor. The
level two models were completely unconditional and were tested as
random intercepts and slopes models. The results of the unconditional
models indicated that there was sufficient between student variance in
the intercepts (initial status) to model those as random for all outcomes
measures. Therefore, as shown in Table 4, error terms (r0i) were added
for each outcome to form randomly varying intercept models at level
two. There was not sufficient between student variance in the slopes to
model those as randomly varying, and therefore errors terms were not
added to the slopes as outcomes models. There was sufficient variability

Table 3 Instructional exposure by treatment condition

Treatment Control All

Group Group Participants

For measures on hourly schedule n=181 n=155 n=336

Mean 141.198 133.373 136.982

SD 70.848 66.706 68.656

Minimum 11.000 0.000 0.000

25th 77.767 87.333 80.583

Median 149.167 134.750 141.125

75th 197.083 180.708 188.833

Maximum 312.670 301.530 312.670

For the CBM analyses, in minutes n=175 n=197 n=372

Mean 8024.54 7768.14 7888.76

SD 4315.91 4006.20 4151.10

Minimum 285.00 0.00 0.00

25th 4074.00 4682.50 4483.75

50th 8150.00 7620.00 7817.50

75th 11340.00 10670.00 10908.75

Maximum 18760.00 18092.00 18760.00
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in slopes across groups to model, however given the insufficient between
student variance in slopes, non-randomly varying slopes models were
chosen. Furthermore, the non-randomly varying slopes models were
chosen so that the treatment effects on growth rates could be tested.

From the WJ-III (Woodcock et al., 2001), W-Ability scores were used
from the following: Basic Reading, Brief Reading, Broad Reading, Letter-
Word Identification, Oral Comprehension, Passage Comprehension, Reading
Fluency, Spelling, and Word Attack. Both age and grade levels at the time of
entry to the facility were used as covariates. Many of the students did not
enter the facility at their age-appropriate grade and therefore age and grade
level were not highly correlated (r = .321). Additional covariates included
whether the student was taking psychotropic medication(s), special education
classification, and African-American or Hispanic ethnicity. White and
mixed-race was the baseline condition for ethnicity.

The level one model for the WJ-III outcomes included an intercept as an
estimate of initial status and a slope as an estimate of hourly growth rate. The
level two models were used to examine the associations between treatment
group membership and both initial status and growth rate after controlling
for the covariates. Age and grade level were entered into the models as group
mean centered and all remaining variables were entered as uncentered

Table 4 Implementation fidelity by treatment condition

Treatment Control

Group Group t

Quality mean 3.33 2.83 7.27***

SD 0.62 0.67

Differentiation mean 2.72 1.79 17.42***

SD 0.54 0.44

Contamination mean 1.10 1.00 2.81**

SD 0.41 0.00

Exposure mean 3.05 2.78 3.34***

SD 0.63 0.92

Adherence mean 2.50 2.18 4.99***

SD 0.65 0.53

Responsiveness mean 2.71 2.40 5.17***

SD 0.50 0.62

Note. * - p < .05, ** - p < .01, *** - p < .001.
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indicator (0/1) variables. For the age standardized measures, the PPVT
standard score and the TOWRE Phonemic Decoding, Sight Word
Efficiency, and Reading Efficiency measures, a similar two-level hierarchical
linear growth model was used. The same covariates were used, with the
exception of age and grade. The statistical models for the CBMs were similar
to the models used for the WJ-III,with the exception of the removal of grade
level as it is embedded within the measures. See Table 4 for WJ-III, PPVT,
TOWRE, and CBM models.

Results

Woodcock-Johnson measures

With respect to initial status for the WJ-III measures, grade level was
statistically significantly associated with all of the outcomes except Oral
Comprehension (see Tables 5 and 6). Once grade level at intake was included
in the model, age was not associated with any of the outcomes. Being on
psychotropic medication(s) was associated with lower scores on the Reading
Fluency and Word Attack scores. Special education classification was asso-
ciated with lower scores at initial status across all the measures. African
American students scored lower, on average, on all of the measures at intake
and these differences were statistically significant on all measures except
Spelling. Latino students also scored lower, on average, at initial status, yet
only the differences on Oral Comprehension and Passage Comprehension
were statistically significant. There were no statistically significant differences
between the groups at initial status.

Both treatment and control groups made statistically significant growth on
the following measures: Brief Reading, Broad Reading, Letter-Word
Identification, Oral Comprehension, Passage Comprehension, and Reading
Fluency (see Table 5 and 6). There were few statistically significant differ-
ences between the treatment groups in growth rate. Special education classi-
fication was associated with slightly faster hourly growth rates for Basic
Reading, Letter-Word Identification, and Word Attack. African American
students grew, on average, slightly slower on the Reading Fluency measure.
The only statistically significant group difference in growth rate was found
for the Passage Comprehension measure where the treatment group grew
faster. This effect, when projected across a full academic year (270 h of
instruction) and converted to a standardized mean difference effect size
(ES) measure by dividing by the pooled standard deviation, was .283. This
method was used for all of the growth rate ES, follows the strategy outlined
by Raudenbush and Lui (2001) and Feingold (2009), and involves multi-
plying the growth rate advantage for the treatment group by the amount of
time that would simulate an entire treatment delivery cycle (academic year).
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This method provides an ES equivalent to the standardized model-estimated
mean differences between the treatment and control groups at the end of the
study, adjusted for baseline differences between the groups.

Age standardized measures

Students with special education classification scored lower at initial status on
all of the age- standardized measures (Table 7). African American and Latino
students scored lower at initial status on the PPVT than did the reference
group (White and mixed race). All students, across groups, showed average
statistically significant growth on the TOWRE Phonemic Decoding measure.
Students with special education placements grew faster on the PPVT and
slower on the TOWRE Phonemic Decoding measure. African American
students grew faster on the PPVT measure than the reference group
(White and mixed race). The only statistically significant group difference
in growth rate was found for the PPVT standard score where the students in
the treatment group grew faster than those in the control condition. This
effect, when projected across a full academic year (270 h of instruction) and
converted to a standardized mean difference ES measure by dividing by the
pooled standard deviation, was .276.

Curriculum-based measures

The coefficients in Table 8–11 are displayed to six decimal points because the
time metric for the growth model was scaled in minutes. Thus, the growth
rates for each additional minute of instruction are very small and would
round to zero at two or three decimal points. Table 8. displays the results of
the model for the AIMSweb maze comprehension measure for third, sixth,
and eighth grades. The treatment groups were approximately equal at initial
status across all three measures. Age was not associated with initial status.
Students taking psychotropic medication(s) scored approximately three
points lower at initial status on all three measures and these differences
were statistically significant. Students with a disability classification scored
statistically significantly lower across all three measures than did typically
developing students. African American students scored statistically signifi-
cantly lower than White students on all three measures and Latino students
scored lower than White students on the third and sixth-grade measures. The
growth rate models indicated that the treatment group grew at a statistically
significantly faster rate than the control group on both the third and sixth-
grade measures, but not on the eighth-grade measure.

In order to enhance interpretability, the statistical models for third- and
sixth-grades AIMSweb maze comprehension assessment, the group differ-
ences in growth rate were converted to a standardized mean difference ES
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evaluated at 16,200 min, which represents an academic year of treatment. For
the third-grade level maze measure, this value was .284. A similar pattern was
found for the sixth-grade comprehension maze where the ES was .408.

For the ORF measures in Table 9, there were no statistically significant
differences between the treatment conditions in either initial status or growth
rate. Students with a disability classification scored statistically significantly
lower at intake than typically developing students on all three grade level
measures and African American students started lower than White students
on the sixth- and eighth-grade measures. There were only a few statistically
significant differences in growth rate. Older students grew slower than
younger students on the sixth and eighth-grade measures and African
American students grew slower on third and sixth-grade measures.

For the AIMSweb spelling measure, there were no statistically significant
differences between the treatment conditions in either initial status or growth
rate (see Table 10). Older students started statistically significantly higher
than younger students on the sixth- and eighth-grade measures and students
with a disability classification scored lower at intake on all three grade level
measures. There were no statistically significant differences in growth rate
across any of the comparisons or grade levels. The intercepts for the growth
rate models were not statistically significantly different from zero for the
sixth and eighth grade measures, indicating that students on average in
neither the treatment group nor control group showed growth.

The Spelling Correct Letter Sequence measures represented in Table 11
showed a very similar pattern. There were no statistically significant differences
between the treatment conditions in either initial status or growth rate. Students
with a disability classification scored statistically significantly lower on all three
grade level measures at intake. Older students grew at a slower rate than younger
students on the grade 3 measure. Latino students grew at a slower rate on the
third-grade measure. Students with a disability classification displayed a statis-
tically significantly faster growth rate on the eighth-grade measure, although the
average growth rate for both treatment conditions was not statistically signifi-
cantly different from zero for the sixth and eighth-grade measures.

Discussion

This is the first experimental randomized controlled group study to demon-
strate significant improvement in the reading comprehension and language
abilities of incarcerated students using a comprehensive reading program.
Our study accounted for many of the methodological and practical issues
previously associated with JC literacy research and instruction.
Methodologically, our study addressed the need for more extensive and
rigorous studies (Houchins et al., 2008; Shippen et al., 2012; Wexler et al.,
2014). Prior to this study, only three studies had used random assignment
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(Calderone et al., 2009; Houchins, et al., 2008; Shippen et al., 2012). We used
random assignment to a treatment or control condition over 31-months
compared to a maximum of 13-weeks for previous studies thus representing
the longest JC literacy study to date (Wexler et al., 2014). We randomly
assigned 464 students compared to a maximum of 65 participants in previous
studies representing the largest sample size to date (Wexler et al., 2014). Our
data analyses used multiple covariates and thus increased the precision of the
findings (Allen-DeBoer et al., 2006; Drakeford, 2002; Houchins et al., 2008).
Our analyses took into consideration race, disability status, whether or not
they were on psychotropic medication(s), their psychological functioning,
and instructional minutes. Previous JC reading research (Wexler et al., 2014)
rarely accounted for these variables and none precisely accounted for dosage,
as we did with instructional minutes. We used multi-level growth modeling
with repeated measures, thus accounting for the transitory nature of the JC
population and moving beyond pretest/posttest-only designs typical of pre-
vious JC studies (Houchins et al., 2010). Multi-component measures were
used to assess various literacy aspects (e.g., language, reading comprehen-
sion) with both age standardized measures and CBMs. Finally, this is only the
third JC literacy study to include a fidelity measure (Houchins et al., 2008;
Shippen et al., 2012). We assessed fidelity using a multi-dimensional
approach (Durlak & DuPre, 2008; O’Donnell, 2008) for both conditions.

By attending to many of the methodological issues associated with
conducting research (U.S. Department of Education, 2014), particularly
in JC schools (Houchins et al., 2010; Wexler et al., 2014), our findings
have scientific merit. Results indicated that the treatment group outper-
formed the control group on reading comprehension and language mea-
sures. More specifically, significant comprehension differences were found
in favor of the treatment group on third and sixth grade Aimsweb maze
(comprehension) probes with low to moderate ES (0.284 and 0.408,
respectively) and with the WJ-III Passage Comprehension subtest
(ES = .22). Our comprehension findings are aligned with previous research
findings (U.S. Department of Education, 2010) suggesting the potential
positive effect of Read 180®.

Given the dismal literacy abilities of incarcerated students (Harris,
Baltodano, Jolivette, & Mulcahy, 2009; Krezmien et al., 2008; Leone &
Weinberg, 2010), these findings are noteworthy. Previous research findings
have been inconclusive on how to improve the comprehension abilities of
incarcerated students (Wexler et al., 2014) and potentially with good reasons.
Incarcerated students are disproportionately comprised of (a) students with
disabilities (e.g., LD, ED, language disorders) (Quinn, Rutherford, Leone,
Osher, & Poirer, 2005; Snow et al., 2015); (b) those who have mental health
disorders (Abrams, 2013; Wasserman et al., 2005); (c) students on psycho-
tropic medication(s) (Soller et al., 2006); and (d) students who collectively
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have significantly lower literacy abilities for a variety of known and unknown
reasons (Gonsoulin, Griller Clark, & Rankin, 2015; Harris et al., 2009;
Krezmien et al., 2008). These complexities make it difficult to conduct
literacy research in JC. Yet, while our findings are modest, we were able to
take into account many of these issues. Thus, future researchers should
further explore treatment elements that contribute to improved reading
comprehension, taking into consideration the multitude of student and
contextual factors.

In addition to positive comprehension findings, significant differences
were found in favor of the treatment group on the PPVT (ES = .22). While
the ES findings are small, this finding is thought-provoking. Researchers
(Bryan, Freer, & Furlong, 2007; Sanger, Creswell, Dworak, & Schultz, 2000;
Snow et al., 2015) have indicated that the prevalence rate of language
disorders is significantly higher for incarcerated students. These researchers
have also suggested that there is a positive relationship between the language
abilities of these students and the overrepresentation of students with LD and
ED (Quinn et al., 2005). Given the potential comorbid relationship between
literacy, language, and disability (Lane, Carter, Pierson, & Glaeser, 2006;
Lewis et al., 2015), finding that the treatment had a positive effect on the
language abilities, even if small, is important. Future researchers should
examine the relationship between the treatment and the language abilities
of incarcerated students that might contribute to increased literacy abilities.

One potential explanation for our findings is related to the structure of
Read 180®. Instruction was provided using materials that are meant to be of
interest to an adolescent. The treatment condition accounted for flexible
student groups, allowing for greater use of whole class, small group, indivi-
dual, and computer-based literacy activities (Loadman et al., 2011; Shippen
et al., 2012). Differentiated instruction was possible because students were
grouped across three ability levels (i.e., high, medium, low) within classes,
allowing teachers to provide students with explicit instruction while other
students practiced new skills that had been taught. The instructional group-
ing structure is important, as JC facilities are increasingly smaller nationally
(Abrams, 2013). As facilities increasingly serve smaller number of students
(<200 students), there is a need for literacy intervention programs that are
flexible enough to meet the diverse literacy needs of students without dis-
turbing the fundamental structure of the class. Increased opportunities for
differentiated instruction have the potential to allow teachers to provide
more intensive literacy instruction that is associated with improved student
literacy outcomes (Solis, Miciak, Vaughn, & Fletcher, 2014). Future research-
ers should explore how teachers can provide students with targeted differ-
entiated instruction that accommodates student literacy diversity.

While positive comprehension and language outcomes were found, sig-
nificant differences were not found in the areas of decoding, oral reading
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fluency, or spelling. The lack of findings in these areas is concerning. Several
instructional factors of Read 180® may have negatively affected student
progress in these areas, including (a) the role of explicit and direct instruc-
tion, (b) the lack of extended text discussion, and (c) limitations in the
usability of data to make informed instructional decisions (Kamil et al.,
2008). The structure of Read 180® allows teachers to provide explicit instruc-
tion when students are in small groups. However, increasing the quantity and
quality of teacher-lead explicit instruction focused on decoding, fluency,
spelling, and writing during small group instruction could enhance student
learning. Teacher-lead instruction could also allow for extended discussions
of text meaning and interpretation. Another potential modification may be to
integrate specific discussion protocols that provide students with the oppor-
tunity to discuss the text in small groups and ask follow-up questions
incorporated into the curriculum.

Finally, providing teachers with the skills necessary to make more
informed databased instructional decisions could lead to improved student
outcomes. Read 180® provides teachers with built-in formative and summa-
tive assessments that could allow teachers to provide students with improved
explicit instructional strategies based on individual student needs. Databased
decision-making teacher preparation that capitalizes on the extensive amount
of Read 180® could increase student achievement.

Limitations of study

Despite the rigor of implementing a randomized trial with repeated mea-
sures design, our study has several limitations that might affect the inter-
pretation and generalization of the findings to other JC facilities. This
study was conducted in a single facility, which may or may not resemble
other facilities in terms of size, student characteristics, teacher quality,
length of stay, or other organizational structures. Facility size influences
how many personnel (i.e., teachers, paraprofessionals) are available to
provide instruction (Houchins et al., 2010). The number of available
personnel provided by a facility could influence the degree of instructional
differentiation. Additionally, the length of stay could have influenced our
findings. The average number of instructional hours for students in the
sample was 137 h. Thus, a portion of students did not reach the 140-h
assessment checkpoint. Had our study been conducted at a facility where
the length of stay was longer or had our assessment points occurred
earlier, our findings might have been different. Future studies should
address such facility issues to determine the generalizability of our findings
across and within states.

Additionally, the characteristics of students in this study may be differ-
ent from other facilities. The facility used in this study served students
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with significant mental health problems. We were unable to determine
how mental health issues influenced literacy achievement, since the major-
ity of students had similar mental health diagnoses. There was not enough
diagnosis variability to compare student sub-groups. The use of more
precise instruments to measure student mental health, behavioral issues,
and the use of different types of psychotropic medications, could have
influenced our findings. Additionally, our analyses did not take into
consideration finding differences by disability classification. While stu-
dents with disabilities are overrepresented in JC (Harris et al., 2009;
McClelland et al., 2004; Puzzanchera & Adams, 2013; Quinn et al., 2005)
and in this study, we were unable to disaggregate the data by disability
(e.g., LD, ED). However, the major of students had an ED disability
classification. Future studies should be sufficiently large enough to allow
data to be analyzed by disability classification.

Conclusions

The need for evidence-based JC literacy instruction is substantial. While the
study outcomes were modest, given the dismal reading levels of the incar-
cerated students, they are important. Improving the literacy abilities of
incarcerated students has the potential to reduce recidivism and increase
school involvement (Blomberg, Bales, Mann, Piquero, & Berk, 2011). If
incarcerated students are to be academically successful and earn a high
school diploma, greater student literacy growth is required. Moreover, for
incarcerated to experience lifelong success and become contributing mem-
bers of society, accelerated literacy instruction is crucial. The current study
provides important data and conclusions that Read 180® has the potential to
support effectively incarcerated youth literacy.
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