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i Abstract: The purpose of this study was to

i examine the relationship of two implementa-
tion variables (source of technical support
and time of implementation) to first grade
‘reading achievement across three naturally-
occurring conditions over « six-year time
span. Two of the conditions involved imple-
mentation of Direct Instruction (DI} curricu-
lum programs, one with technical support

i from a purveyor associated with the curricu-
i lum's developer and the other with a group
not associated with the developer. The third
condition involved implementation of

i another highly rated reading curriculum pro-
gram: Open Court. Increases in the vocabu-
lary and comprehension achievement scores
of students across all three conditions were
statistically significant. Increases in students’
scores were significantly greater in the DI
implementation conditions relative to the
Open Court condition. Increases in students’
scores were significantly larger in the DI
implementation condition with technical sup-~
port from the purveyor associated with the
curriculum developer relative to the group

Differences in achievement across the imple-
mentation conditions were both statistically
significant and educationally meaningful.
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not associated with the curriculum developer. |

i Many have documented the strong relation-

i ship between students’ academic achievement
i and their later academic and €conomic success |

and social well being (Farkas, 1996; Heckman,
i 2006; Jencks, Crouse, & Mueser, 1983). Early

: reading achievement is one of the most impor-

i tant predictors of later academic accomplish-
i ments. Students who are poor readers in first

{ grade have substantially higher probabilities of

! later academic problems than students who
i achieve at grade level at thar time (Juel,
{ 1988). Problems of consistent low student

i achievement and poor performing schools have

been most marked in urban settings
i (Stringfield & Land, 2002; Stringfield &
Yakimowski-Srebnick, 2005).

i These consistent and strong research findings
i have prompted extensive policy attention,

especially in large urban school systems, to pro-

moting first grade reading achievement and
finding the most effective curricular-reform

! models. An extensive body of research has
demonstrated the effectiveness of systematic
and explicit instruction in promoting students’
i reading achievement (National Institute of

{ Child Health and Human Development
[NICHDY], 2000; Juel & Minden-Cupp, 2000;
Murphy, 2004; National Reading Panel, 2000).
However, controversies continue in the “phon-
ics-whole language debate,” and the more
highly structured curricula are still far from

: universally adopted (Foorman, 1995;
Hempenstall, 1997, 1999). In addition, it is not
i clear whether all “systematic and explicit” cur-
ricula are equally effective (Engelmann, 2004).

i While the literature on systematic and explicit
instruction in promoting reading achievement
is quite large, less attention has been given to
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how reading programs are implemented. The
general literature on implementation identi-
fies two elements of special importance: a) the
nature of the technical support provided to
practitioners and b) providing sufficient time
for a reform to be fully implemented and insti-
tutionalized. Although studies have examined
one or the other of these elements, as well as
more detailed elements of fidelity to a pro-
gram, we have found no studies simultane-
ously examining the relationship of these two
broad-based implementation variables to the
development of higher reading achievement.

This paper addresses these gaps in the litera-
ture. Using data from a large urban school dis-
trict we examined differences in the changes
in first grade reading achievement of students
in three groups of schools over six years. One
group of schools implemented the highly
structured Direct Instruction (DI) program
with technical support from a purveyor associ-
ated with the developer of the program,
another group implemented DI with an alter-
native source of technical support, and the
third group used Open Courr (OC). We exam-

i ined the extent to which reading achievement
i increased in schools employing DI and OC,

i the association of variations in the source of

i technical support with changing achievement
levels, and the extent to which the positive
effects of systematic and explicit instruction
become apparent as curricular programs are
more fully institutionalized and stabilized
within a school.

Background Literature

Effective Reading Curricula
and Direct Instruction

Literature spanning several decades docu-
ments the importance of systematic and

i explicit instruction in promoting reading
achievement (Adams, 1990; Anderson,

i Hiebert, Scott, & Wilkinson, 1985; Baker,

{ Kameenui, Simmons, & Stahl, 1994; Bond &
i Dykstra, 1967; Chall, 1967; Foorman, 1995;

32

Fukkink & deGlopper, 1998; Grossen, 1997;
Juel & Minden-Cupp, 2000; Murphy, 2004;
National Reading Panel, 2000; NIGHD, 1996,
2000; Pflaum, Walberg, Karigianes, & Rasher,
1980; Smith et al., 2001; Snider, 1990; Snow,
Burns, & Griffin, 1998; Stanovich, 1994).
Meta-analyses that examine specific curricula
also support this conclusion, showing that cur-
ricula that embody the specific and explicit
elements consistently result in larger achieve-
ment gains (Adams & Engelmann, 1996; AFT,
1998; Beck & McCaslin, 1978; Borman,
Hewes, Overman, & Brown, 2003; Hattie,
2009; Herman et al., 1999).

One explicit instructional approach is Direct
Instruction (DI) (distinguished by its use of -
capital letters from other “direct instruction”
approaches that embody only some of DI’s
characteristics), which was developed by
Siegfried Engelmann and Wesley Becker
(Engelmann & Carnine, 1982; Engelmann,
2007). DI curricula are specifically designed to
accelerate students’ learning by teaching more
than traditional programs in the same amount
of time. Unlike many curricula, DI programs
are extensively field-tested before publication
to ensure they produce the greatest learning in
the most efficient manner. The programs,
commercially available through SRA/McGraw
Hill, involve scripted lessons designed to pro-

i vide teachers with the most effective wording
! to allow the presentation of tasks to students

at a relatively high rate. The amount of new
material introduced in each lesson is carefully
controlled. Applications become increasingly
complex and are designed for children to mas-
ter the content presented by the end of each
lesson. Mastery tests are included to help
ensure students have made the expected
progress (Collins & Carnine, 1988;
Engelmann, 2007; Engelman & Carnine, 1982;

i Huitt, Monetti, & Hummel, 2009).

Numerous studies have documented the effec-
tiveness of DI in promoting achievement, and |
several meta-analyses have summarized these

¢ results. For instance, Borman et al. (2003)
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examined studies of 29 comprehensive school
reform models. They found the most evidence
was available for the DI model revealing “49
studies with 182 outcomes” compared to a
median of four studies and 23 outcomes (p.
141). DI was found to produce the strongest
effects (¢ = .21) of all models examined. It
was one of three models meeting criteria of
“strongest evidence of effectiveness,” which
involved replication of the outcomes “in a
number of contexts, ...statistically significant
and positive achievement effects in studies
using comparison groups or third-party com-
parison designs and...accumulated evidence
from at least 5 third-party comparison studies”
(p. 161). More recently, Hattie (2009) summa-
rized the results of four meta-analyses that
included DI, incorporating 304 studies, 597
effects and over 42,000 students. He found
the average effect size associated with DI was
.59 and noted the positive results were “simi-
i lar for regular (4 = .99) and special education
and lower ability students (¢ = .86), ... [and]
similar for the more low-level word-attack (4
= .64) and also for high-level comprehension
(@ = .54)" (pp. 206-207). (See Adams &
Engelmann,1996; AFT, 1998; Beck &
McCaslin, 1978; and Herman et al., 1999 for
other meta-analyses incorporating DI.)

Open Court, the other reading program exam-
ined in this study, is also a phonics-based,
highly structured program and is often cited as
an example of direct instruction (lower case)
(Foorman, Francis, Fletcher, Schatschneider, &
Mehta, 1998). Various review bodies, including
the Florida Center for Reading Research and
the Oregon Reading First Center, have noted
it contains all of the elements needed to pro-
mote learning to read (FCRR, 2004; ORFC,
2004). According to Dowling, and Schneck
(2008), “there is a limited but growing body of
research that has provided some support for

the OCR [Open Court Reading] program”

i (p. 391)". Using data from a multisite cluster

randomized field trial of the program, Borman

i etal. (2008) found a small advantage for the

Open Court program over other programs, with
effect sizes of .16 for Reading Comprehension
and .19 for Vocabulary.

Two studies have directly compared the effec-
tiveness of Reading Mastery, the principal DI
reading program, and Oper Court. Both studies

¢ found students using Reading Mastery had sig-
! nificantly higher achievement than students
: using the other curricula (Crowe, Connor &

Petscher, 2009; O’Brien and Ware, 2002). Our
first research question addresses these differ-
ences, examining the extent to which reading
achievement increases when schools employ
highly systematic and explicit curricula and if
schools employing DI and those using Open
Court have different rates of change over time

Purveyors of Technical Assistance

In recent years, studies of effective implemen-
tation of social programs, primarily in the
social services and health-related fields, have
become more common. Noting “desirable out-
comes are achieved only when effective pro-
grams are implemented well” (Fixsen, Naoom,
Blasé, Friedman, & Wallace, 2005, p. 12),
researchers in the implementation research
tradition examine how a program’s effective-
ness is influenced by the way it is imple-
mented. One of the key elements identified is
the role of “purveyors,” a term used to refer to
those who work with practitioners to ensure
that a practice or program is implemented
“with fidelity and good effect” (Fixsen et al.,
2005, p. 14).

Within education, numerous authors highlight
the key role of technical assistance in promot-
ing teachers’ skills and their fidelity of imple-
mentation. The literature increasingly
recognizes teaching is a highly technical and

1 These include Edsource, (2006); McRae ( 2002); Skindrud & Gersten (2006), who reported positive results;
and Westat (2001), who found no differences in achievement of OC students and those in a control group).
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i involved process, and training and support are
crucial for developing and honing excellent

i teaching skills. Studies suggest this assistance
¢ should be ongoing and intensive, ideally

i involving on-site support (Berends, Bodilly, &
Kirby, 2002; Blakeley, 2001; Bodilly, 1998;
Bodilly, Glennan, Galegher, & Kerr, 2004).

i Such support may be especially important for
i programs such as DI that require more exten-
i sive changes in teacher behavior (Engelmann
& Engelmann, 2004). As expected, studies

i have found the gap between students in DI

: programs and those in traditional programs is
i greater for students of teachers who imple-

¢ mented DI with higher fidelity (Gersten,
Carnine, Zoref, & Cronin, 1986). Similarly,

i studies focused only on students receiving DI
i have found the highest achievers in classrooms
i or schools with higher levels of fidelity of
implementation (Benner, Nelson, Stage, &
Ralston, 2010; Carlson & Francis, 2002;

i Gersten, Carnine, & Williams, 1982; Ross et
al., 2004).

i Studies of program implementation within the
field of health promotion and health care have
: indicated “a high level of involvement by pro-
i gram developers on a continuing bass is a fea-
i ture of many successful implementation

i programs” (Fixsen et al., 2005, p. 21). Studies
that have compared varying lévels and sources
i of support indicate the most effective out-

i comes occur when the purveyors of this sup-

i port are those most familiar and experienced
with the program. We have not found similar

i studies regarding the relationship of variations
i in the purveyor of technical support to the

i effectiveness of curricular programs, but could
i ask if similar results would occur in education.
Thus, our second research question is whether
i changes in reading achievement are greater in
i schools that receive support from those most

i knowledgeable and experienced with a curric-
ular program.

2 See also Bodilly et al. (2004) and Borman (2007).
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i Full Implementation
. and Achievement

i Another relevant element within the imple-
i mentation literature is the notion of szages of
i implementation. Stressing implementation ofa i
i program “is a process, not an event,” reviewers :
i stress full implementation only occurs when
i practices and procedures have been fully incor- |
i porated within the day-to-day operations and
i atall levels of an organization (Fixsen et al.,

i 2005, p. 15). Analyses of whole-school reform
i efforts stress the amount of time needed to

! bring about extensive and meaningful change.
For instance, in a review of studies of whole-

¢ school reform, Bodilly (1998) noted “it takes

{ minimally five years, if it can be accomplished
i atall” (p. 19). An extensive meta-analysis of
comprehensive school-reform efforts by

i Borman et al. (2003) supports this conclusion,
: finding offect sizes associated with a curricu-

i lum increased substantially after the fifth year
i of implementation”.

The DI literature concurs with this assess-

{ ment and adds a distinction between “imple-
mentation” of a model and “stabilization.”
Engelmann and Engelmann (2004) contend
stabilization occurs when four factors are pres-
i ent:a) DIis fully implemented, b) the

i changes have been fully institutionalized
within a school setting, ¢) the new system is

¢ fully familiar to both students and teachers,

i and d) the system has been present for

i énough years that a child who began at the :
: school in kindergarten would have experienced
i the model throughout the elementary years.

i Based on decades of experience and data from
numerous implementations, Engelmann and

i Engelmann (2004) suggest that while a site

i may implement DI in as little as two years,

: stabilization does not occur “until about the

i sixth year of implementation” (p- 117).

i Engelmann and Engelmann (2004) also note
i the importance of assessing the efficacy of a
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i school reform after it has been stabilized, or

: fully institutionalized. However, of all the
studies regarding DI that we have reviewed,
only a few examined data from more than one
year (Addison & Yakimowski, 2003; Carlson &
i Francis, 2002; Maclver & Kemper, 2002;

i O’Brien & Ware, 2002; Vitale & Joseph, 2008).
While the results of these studies suggest that
achievement may increase as DI becomes
more fully implemented and moves toward
stabilization, only one had sufficient informa-

i tion to examine the impact of DI when the

i reforms were stabilized within the schools.
Vitale and Joseph (2008) examined the per-
centage of elementary students who met
state-defined proficiency levels in a very low
income, North Carolina community. The data
set began the year before implementation of
DI and continued through six subsequent
years. As expected, the percentage of students
meeting proficiency continued to rise. The
percentage of third through fifth graders
ranked proficient moved from less than 25 per-
cent before implementation to over 70 percent
after six years, the point at which Engelmann
and Engelmann (2004) would suggest that the
i program could be termed stabilized. Reviews

i of the general implementation literature sug-
gest this lack of long-term research is rela-
tively common. Most evaluations of program
implementation occur within the initial imple-
mentation stage rather than after a program
has become fully operational, stabilized, and
part of an organization’s ongoing structure
(Fixsen et al., 2005).

Summary

The literature reviewed above suggests stu-
dents have higher levels of reading achieve-
ment when provided systematic and explicit
instruction, and the DI model may be more
effective than the Open Courr series. In addi-
tion, literature on program implementation

suggests both the purveyor of technical sup-
port and the amount of time a program has

been implemented influence program effec-
tiveness. In our review of the literature we
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found no studies comparing achievement of

i students in schools receiving support from dif-

ferent purveyors of technical assistance and

only one empirical study of DI tracking

achievement over a time period equal to what
is generally seen as necessary for full imple-
mentation and stabilization. Most important,
none of the studies found explicitly examined
how these two implementation variables
jointly affect achievement.

This paper addresses these gaps. We compare
first grade reading achievement of students
receiving DI with students receiving Open
Court, another highly regarded curriculum, in a
large urban school system over a six year time
period. In addition, we examine the extent to

i which any trends in first grade achievement

are related to the purveyor of technical assis-
tance and the amount of time a reform has
been implemented within a school. We exam-
ined three guiding questions:

1. 'To what extent does reading achievement
increase when schools employ highly sys-
tematic and explicit curricula and are there
differences in the increases between
schools employing DI and those using Open
Cours?

2. 'To what extent is receiving technical sup-
port from a purveyor associated with the
development of DI associated with changes
in achievement over time?

3. 'To what extent do the positive effects of
systematic and explicit instruction become
apparent as the curricular programs are
more fully institutionalized and stabilized
within a school?

Two previous studies (Addison & Yakimowski,
2003; Maclver & Kemper, 2002) examined
data from some of the schools in our analysis.
Our work differs from their analyses in three
ways. For instance, these studies examined
data from only a three to four year time period,
and we examined data over six years, allowing
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for the possibility that the reforms would have
become fully implemented. Neither of these
studies controlled for differences in the pur-
veyors of the reform, which is a key variable in
our analysis. Finally, Maclver and Kemper
(2002) only looked at data from 12 schools (6
DI and 6 control schools), and we examined
data from a much larger group. Notably, how-
ever, when our analyses can be compared, the
results were similar.

Methodology

The data for this analysis were provided by the
Baltimore City Public School System (BCPSS)
and include the reading achievement of first
graders for six years: 1997-98 through 2002-03.
The sections below describe the procedures, ,
participants, measures, and analysis tech-
niques that were used. The author was not

! involved in the data gathering process or in

any implementations or instruction in the
BCPSS. The work reported here is secondary
analysis of data provided by the school system.

! Procedures

The BCPSS is similar to many other large city
i school districts serving students with high lev-

els of poverty and struggling with low achieve-
ment. In the late 1990s, curricular reforms
were implemented in the BCPSS elementary
schools to address this low achievement.
Sixteen schools, many of which were among
the lowest performing in the system, chose to
use DI for reading instruction®. The curricu-
lum was introduced as part of a whole-school
reform effort called the Baltimore Curriculum

i Project sponsored by the Abell Foundation.
i The other schools followed the BCPSS curric-
ular guidelines (Addison & Yakimowski, 2003;
Berkeley, 2002; Maclver and Kemper, 200Z;
i Stringfield & Yakimowski-Srebnick, 2005).

Direct Instruction. The major DI reading
curriculum used was Reading Mastery Classic, a
scripted, mastery-based core reading program
that focuses on decoding and comprehension.
It utilizes a specialized orthography to help
students discriminate between confusing let-
ters and letter combinations. Because the
implementation was part of 4 whole-school
reform effort, the students in the DI schools
also received language instruction for 30 min-
utes per day. The curricula used for this
instruction were Language for Learning, Language
for Thinking, and Reasoning and Writing. These
are general-knowledge programs that focus on
oral language development. The specific pro-
gram employed for each child depended upon
his/her skill levels and placement.

DI is designed to elicit frequent oral student
responses, which increase engagement and

i create a high rate of active responding.
i Student skill is continuously monitored
through observations, in-program tests, records

of lessons completed, and at least weekly
check-ins. Students are placed in homoge-
neous groups according to skill level. Ideally,

i the teacher ensures all members of the group
i achieve mastery on all material the program

introduces. Students who master content sub-
stantially faster or slower than others in their
group are placed into other groups in which
students have skill profiles similar to those of
the incoming student. Informal regrouping
occurs throughout the school year, and school-
wide regrouping can occur as often as four
times a year.

At the beginning of implementation, the
Baltimore Curriculum Project contracted with
the National Institute for Direct Instruction

: (NIFDI) to provide implementation support

through preservice and in-service training,
coaching, and technical assistance for all the DI

3 One additional school was part of the original DI intervention group but was closed shortly after the start of the :

study period. Because data were not available throughout the time span of the study, data from that school were

not included.
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¢ schools. The developer of DI is affiliated with
NIFDI, and the organization prides itself on
strict fidelity to the DI model as it was origi-
i nally validated through extensive field testing
i (see Engelmann, n.d.). When a school imple-
ments the NIFDI model, instructional pro-
i grams are phased in over several years. In the
i first year, language and reading programs arc
introduced in kindergarten and first grade. In
subsequent years mathematics is added and the
curriculum is expanded to the higher grades.

The NIFDI model encompasses the elements

i found in the implementation literature to be

i especially effective and important in technical
support (Fixsen et al., 2005). A NIFDI

Implementation Manager (IM) trains teachers,

: assistants, and coaches. The IM is typically

! on-site about 35 days per year, working in

i classrooms with the teachers and presenting

in-service sessions that address problems

teachers are experiencing. There also are

weekly conference calls to address any prob-

i lems a classroom is experiencing in meeting

! projected performance gains. All teachers

receive preservice training and coaching until

the IM determines they can teach each pro-

gram to a minimum adequate level of fidelity.

Teachers continue to receive in-service coach-

ing to improve implementation fidelity. During

i the second year, teachers who perform well are |
i extensive pressure for change. In response to

i identified as coaches and are deployed to work
i with other teachers in the school. Beginning in
i the third year NIFDI support is gradually
phased out so schools can become more self-
sufficient. However, the Baltimore Curriculum
Project, operating as charter schools, contin-

ued to fund some coaching and consultation to
i grade. Open Court is a phonics-based, highly

the DI schools.

i Five of the sixteen schools that introduced DI
ceased their association with NIFDI soon after
beginning implementation. Although they con-
tinued to implement the DI curriculum, they
worked with another purveyor of technical
support. Both NIFDI and the other purveyor
supplied implementation training and consul-
rations to teachers and other school staff.
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i However, because the NIFDI staff includes :
i the original developers of the DI curriculum, it i
i could be expected, based on the implementa- :
i tion research in other areas (e.g. health and

i social services), the NIFDI-sponsored imple-
i mentations would be more likely to conform to
: the full tenets of DI. Some support for this
i assumption comes from Maclver and Kemper’s
{ (2002) description of some of the other DI :

schools, indicating they “were not willing to

; implement all dimensions of the whole-school i
reform program” and even though they contin- i

ved use of Reading Mastery and the other DI
programs, this implementation was “not
according to the exact specifications of the

original developer” (p. 200, footnote 4). In the

discussion below we differentiate the NIEDI-

5 supported (NSDI) schools from the Other DI
i (ODD) schools.

i Open Court schools. Stringfield and

Yakimowski-Srebnick (2005) provide an exten-

i sive description of developments in the
i BCPSS from the late 1990s through the early

part of the new century. According to their
account, the other schools in the BCPSS were
free to use any curriculum program they
desired before 1998, and there was no district-
wide structured reading program. Yet, system
schools had substantially lower achievement
than other schools in the state, and there was

these pressures the BCPSS embarked on a
concentrated and extensive reform process.

P As part of these changes the system adopted

new citywide reading curricula, using Open
Court Reading in kindergarten through second

structured program that has been favorably
reviewed by the Florida Center for Reading
Research and the Oregon Reading First Center
as a core instructional program for Reading
First (FCRR, 2004; ORFC, 2004). The BCPSS
provided extensive professional development

support in 1998-99 for teachers as they began
! to use this new curriculum. At the same time,
i the system introduced other reforms through-
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out the system, such as lowering student/
teacher ratios, expanding kindergarten pro-
-grams to full day, and expanding before-school,
after-school, and summer school programs for
students and schools considered most at risk
(Berkeley, 2002; Stringfield & Yakimowski-
Srebnick, 2005). These reforms remained in
place throughout the duration of the study.

Participants. The participants for this analy-
sis included approximately 45,000 first grade
students enrolled in the BCPSS from 1997-98
through 2002-03. On average, data were avail-
able for about 380 students per school. Only
four schools, all in the Open Court group, had
fewer than 100 students in the sample. Table
1 reports the number of students and number
of schools in each group for each year of imple-
i mentation. The total number of students was
: about 3,000 in the NSDI schools, 1,800 in the
ODI schools, and 40,000 in the Oper Court
(OC) schools.

Enrollment in the system declined over the
time period used in the analysis, with data
available for approximately 9,000 first graders

i in 1998 and 6,400 in 2003. Reflecting the

i declining enrollment, the number of schools
also changed over time (i.e. some were consol-
idated and closed). When the sample was

i restricted to include only students in schools

: that were open at both the beginning and the
! end of the data period the results were identi-
i cal to those reported here.

i Table 1 also reports the average racial-ethnic

i composition and average percentage of stu-
dents receiving free or reduced lunches within
i the three groups of schools. Like many large

i urban districts, most schools had large per-

i centages of African American students, only a

minority of non-Hispanic white students, and
a majority of students receiving free or
reduced lunch. The NSDI schools averaged
the lowest percentage of African American stu-
dents, but the highest percentage receiving
free or reduced lunch. The ODI schools had
the highest percentage of African American
students, but the lowest percentage of stu-
dents receiving free or reduced lunch.

Measures. The Comprehensive Test of Basic
Skills/TerraNova (CTB/ McGraw-Hill, 2001), a
widely used standardized achievement test,
was administered to all students in the spring
of each year from 1998 through 2003 as part of
a system-wide testing program . The CTB s
reported to have strong content validity and
reliability: “in the .90s for the complete bat-
tery and the .80s for individual tests” (Cizek,
1998, p. 22). Testing was conducted by district
staff independently of the various imple-
menters and purveyors of technical support.
The fourth edition was administered in the
spring of 1998 and 1999, and the fifth edition
in each subsequent spring. Two subtest scores,

i Reading Comprehension and Reading
: Vocabulary, were reported. Normal Curve

Equivalent (NCE) scores were used for all

analyses to help ensure comparability from one

year to another and to allow the use of statisti-
cal calculations. Because the meaning of NCE
scores is not intuitively obvious, the scores
also have been converted, when appropriate
for descriptive purposes, into percentiles using

i a standard conversion table.

Receiving DI and the source of technical sup-
port were measured by two dummy variables,

; one indicating students were in schools that
¢ taught DI and had support from NIFDI and
i the other indicating they implemented DI

4 There were two schools in the control group that, unfortunately, had the same name. The number assigned to
the schools was not available in the data set for all years, and alternative spellings of the schools’ name across
years made it impossible to clearly differentiate them. Thus students in these two schools were eliminated
from the analysis. Data were available for one home-schooled student and that was also omitted. Results did

not alter if these students were included.
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Average %

dents are use

Number of
and Group, an

Average % African American

Average % Non-Hispanic White
Free or Reduced Lunch

chools as the unit of analysis. The values are similar when stu-

Notze: The school characteristics were calculated with s

d as the unit of analysis. Four of the NSDI scho
instruction in 1996-97, two more

data available for analysis), and the final five
implementation of OC in 1998-99, the second year for which data were available.

Table 1

Students and S chools,
d School Characteris

NSDI
75
17
83

NSDI schools began Dlin1

ols and four of the
ODI school began
998-99. All of the

0DI
93
6
72

by Years of Implementation
tics by Group

0OCG
85
14
74

Number of Students
. Group

Years of

Implementation NSDI OoDI oG Total
0 341 0 8220 8561

1 417 90 7464 7971

2 588 369 7146 8103

3 562 318 6607 7487

4 517 322 6093 6932

5 467 283 5758 6508

6 295 279 0 574

7 193 191 0 384
Total 3380 1852 41288 46520

Number of Schools
Group

Years of

Implementation NSDI oDl 0C Total
0 5 0 101 106
1 7 1 102 110
2 11 5 102 118
3 11 5 98 114
4 11 5 95 111
5 11 5 92 108
6 6 5 0 11
7 4 4 0 8

School Characteristics
Group

Total
84
14
75

ODI schools began DI reading
DI in 1997-98 (the first year of
Open Court schools began




ez,

i with support from another purveyor. The

i each value of this variable are shown in the

: varied from 0, corresponding to data from the
i spring of 1998, to 5, corresponding to the

i and five years after implementation of the
i Open Court curriculum. There was more vari-
i gbility in this measure for students in schools

i the remaining ODI school began instruction
i in 1997-98, and the final five NSDI schools

: ranged from 0 (for the five schools in 1997-98
: that had not yet begun DI) to 7 (for students
i in 2002-03 in the four schools that began

. implementation in 1996-97). As shown in
Table 1, all schools in the ODI group had at

i least one year of implementation at the start
i of data collection. Thus, values of the meas-

i ure of years of implementation for this group
ranged from 1 to 7.7

! Finally, we used, as a control variable, the pro-
portion of students within a school receiving

i free or reduced lunch. This control variable is
i included to adjust for the impact of socioeco-
i nomic status on student achievement. Because
i we did not have access to individual-level

omitted category was the OC schools.

To examine changes over time, we calculated
the number of years that the reforms had

been implemented. The number of students
and the corresponding number of schools for

first two panels of Table 1. For the OC
schools, the measure of implementation time

spring of 2003, the final year of data collection i

that implemented DI. Four NSDI schools and
four ODI schools began DI reading instruc-
tion in 1996-97, two more NSDI schools and

began DI in 1998-99. As a result, values for
the years of implementation for NSDI schools

i demographic data, a school-level measure was

used as a proxy. In preliminary analyses we also
used a factor score incorporating measures of
race-ethnicity and school poverty as a control

i variable. Results, available from the author,

were identical to those reported here.

Analysis. The relationship of student
achievement to receiving DI, the source of

: technical support, and time of implementation
i was examined with mixed model regression.
i Mixed models are particularly appropriate for

analyzing multilevel data, such as those regard-

i ing students and the schools they attend. In

i these models a “random variable” is used to

i control for differences between schools (often
i termed the Level 2 entity) while calculating

i regression coefficients regarding the impact of
i variables from both students and schools on

i achievement. The random variable is roughly
i equivalent to having a separate intercept in

i the regression equation for each school. The

i coefficients associated with the independent
i variables are then calculated while this
between-school variance is controlied. The

i analysis also allows one to calculate the

i amount of variance in the dependent variable
that occurs between schools (Raudenbush &

i Bryk, 2002; Singer, 1998).

We report results for a model that includes
i school grouping, years of program implementa- :

i tion, the measure of school poverty and the

Direct Instruction model is designed for a full-day kinde

i interaction of school group and years of imple-
i mentation. To illustrate the results we use the
i coefficients from the mixed models to calcu-

! late expected NCE achievement scores for

each group of schools for each year of imple-

i mentation, translate these into the correspon-

5 As noted above, the BCPSS only introduced funding for full-day kindergarteniin the 1998-99 schoo! year. The

rgarten, seeing this early academic focus as a key con-

tributor to accelerating learning. Because the full day program was not universal until 1998-99, first graders in
the DI schools would not have had the fuil DI program until 1999-2000, the third year for which data were
available. In addition, the Baltimore schools had high rates of student mobility and, thus, some of the first
graders in the DI schools may not have had DI in kindergarten. We had no information on where the students
attended kindergarten. However, any impact this factor could have on the results would be to minimize differ-
ences {making the advantage of DI smaller), thus providing a conservative influence.
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i ding percentiles, and also calculate effect sizes i
i one-way analysis of variance.) The resulting
correlation ratio, or proportion of variance in
i the dependent variable that was between
schools as opposed to between students, was
i approximately .10 for both dependent vari-
ables. The estimates, z-values, and probabili-
i ties associated with the random effects for the
models in Table 2 (in the bottom rows of the '
i table) test the null hypothesis that the varia-
tion between schools equals zero once vari-

(Cohen’s d) of differences between the
groups, using the predicted NCE scores, for
each year of implementation.

. Results

! Table 2 gives the results of the mixed model
! analyses. As a preliminary step, baseline

: “intercept only” or “random effects” models,
! which only included schools as a random vari-

able, were run. (This is equivalent to a simple

Table 2
Mixed Model Regressions of First Grade Achievement on Year,
School Poverty, and Years of Implementation
Vocabulary Comprehension
Fixed Effects b SE P b SE P
Intercept 56.78 3.08 <.0001 49.24 2.99 <.0001
Poverty (% FRL) -0.22 0.04 <.0001 -0.18 0.04 <.0001
Years of Implementation 2.20 0.06 <.0001 4.20 0.06 <.0001
ODI School -5.35 3.19 0.09 -7.44 3.1 0.02
NSDI School -9.98 2.20 <.0001 -7.70 2.15 0.0003
Years * ODI 0.62 0.31 0.04 0.69 0.30 0.02
Years * NSDI 3.37 0.23 <.0001 2.67 0.23 <.0001
Random Effects Est. 40.00 37.86
SE 5.43 5.13
P <.0001 <.0001
Residual Estimate 477.98 466.14
SE 3.17 3.08
P <.0001 <.0001
Note: The fixed effects parameters can be interpreted as unstandardized regression coefficients, indicating the
expected change in the normal curve cquivalent vocabulary and comprehension scores with a unit change in 2
eiven independent variable. The t-values associated with cach parameter can be obtained by dividing the coef-
ficient (the 4) by the standard error (SE). The probabilities associated with these t-values are given in the
columns and rows labeled p.
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ables in the model are controlled. These val-
ues associated with the residual test the null
hypothesis that variation between individuals
equals zero once the variables in the model are
controlled. These null hypotheses can be eas-
ily rejected for both dependent variables.
There was significant unexplained variation
between schools and also between students.
This would be expected because there are
many factors that can influence student
achievement in addition to those available for
this analysis.

The coefficients reported in Table 2 can be
interpreted as regression coefficients. As
expected, the negative coefficients associated
with the measure of school poverty indicate
students attending schools with larger popula-
tions of students receiving free or reduced
lunches had significantly lower vocabulary and
comprehension scores. At the same time, and
independently of school context, the positive
coefficients associated with years of imple-
mentation indicate average first grade achieve-
ment scores were significantly higher when
the reforms had been implemented for longer

points in average vocabulary scores and 4.9
(4.2 + .7) NCE points in average comprehen-
sion scores. In the NSDI schools the yearly
expected increase, net of poverty status, was
5.6 (2.2 + 3.4) NCE points on the vocabulary
measure and 6.9 (4.2 + 2.7) NCE points on
the comprehension measure.

Table 3 reports the achievement scores that
would be predicted, given the results of the
mixed models, for each of the three groups in
each year of implementation. A level of school
poverty equal to the system’s average (75%
free or reduced lunch was used for the calcula-
tions to equalize the schools on this variable).®
The first panel of Table 3 reports the calcu-
lated NCE scores and the second panel trans-
lates these scores into the corresponding
percentiles. The percentiles may be inter-
preted as the score of an average student in a
given group of schools in each year of imple-
mentation, if the schools had similar percent-

i ages of students receiving free or reduced

lunch. Because there were no OC schools with

! more than five years of implementation and no
i ODI schools with data from zero years of

periods of time. However, the significant inter-
i extrapolations from the trends presented by

action effects indicate the rate of improve-
ment from one year to the next varied
significantly among the three groups. The
strongest gains were in the NSDI schools and
the smallest gains in the OC schools. In the

i OC schools, controlling for poverty coOmposi-
i tion, average first grade vocabulary achieve-

ment scores increased by about 2.2 NCE
points each year the curriculum was imple-

i mented, and comprehension scores increased
i by 4.2 NCE points. (These values equal the
i coefficients associated with years of imple-

mentation because OC schools were the refer-
ence, or zero category, in the equations.) In
the ODI schools, the results indicate a pre-
dicted yearly increase of 2.8 (2.2 + .6) NCE

implementation, the results for those cells are

the equations.

The results in Table 3 illustrate how first

i grade achievement changed over the years of

implementation in each group of schools.

i Before implementation started, the average
i student in each group had achievement

i scores that were well below the national aver-

: age, ranging from the 17th to 32nd percentile

in vocabulary and the 15th to 25th percentile

in comprehension. At that point the highest
i scores were in the OC schools and the lowest
i in the DI schools. After seven years of imple-

mentation, the predicted scores were well

i above the national norm. The average stu-

{6 The pattern of results is identical when unadjusted raw scores are compared although, as would be expected

given the differences between the groups in the percentage of students receiving free or reduced lunch, the

actual numbers differ.
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i dent in each group of schools, once school
poverty was equalized, had vocabulary scores
ranging from the 58th to the 82nd percentile
and comprehension scores ranging from the
73rd to the 89th percentile. At this point,

i scores of students in the OC and ODI

i schools were similar, with the average student
i in the ODI schools having achievement equal i

i to that of those in the OC schools. The aver-
i age score of students in the NSDI schools

Table 3

Predicted NCE Achievement Scores by Group and Years of Implementation,
Corresponding Percentiles and Effect Sizes of Differences

Predicred NCE Scores
Years of Vocabulary Comprehension
Implementation NSDI*  ODI oG NSDI  ODI oC
0 30 (35) 40 28 (28) 36
1 36 37 42 35 33 40
2 41 40 44 42 38 44
3 47 43 47 49 43 48
4 52 46 49 56 48 53
5 58 49 51 63 53 57
6 63 52 (53) 69 58 (61)
7 69 54 (55) 76 63 (65)
% Change 130 55 37 171 124 81

Corresponding Percentiles

Years of Vocabulary Comprehension
Implementation NSDI  ODI OC  NSDI  ODI ocC
0 17 (24) 32 15 (15) 25
1 25 28 36 24 21 32
2 34 32 40 35 29 39
3 44 37 44 48 37 47
4 34 42 48 61 46 55
5 65 48 52 72 56 63
6 74 53 (56) 82 64 (70)
7 82 58 (60) 89 73 (74)

continued on next page
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i was markedly higher than the other two
schools, reflecting the much greater year to
i year gain within this group.

i Because NCE scores have a common standard
i deviation (21.06), the values in the first panel
i of Table 3 can be used to calculate effect sizes i
i that illustrate the substantive strength of the
i differences among the groups. The effect

i sizes for comparisons between each group for
i each year of implementation are shown in the
. third panel of Table 3. Employing the often

i used criterion of .25 as an educationally mean-
i years. Effect sizes range from .30 to .70 for

i Years 4 to 7 for the vocabulary scores and from
i .27 to .65 for Years 3 to 7 for comprehension. :
The effect sizes were larger for the latest

i years of implementation.

i ingful result (Wolf, 1986), it can be seen that
i the advantage of the OC schools over both

i the ODI and NSDI schools reached this level
before implcmentation began and, to some
extent, in the early years of implementation.

for years of implementation for a group: Years 6 and 7 for the
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Table 3, continued

Effect Sizes
Years of Implementation OC v OC v ODl1 v OCv. OCv. OD1 v.
ODbl1 NSDI NSDI 0DI NSDI NSDI
0 (.24) 0.48 (.24) (.37) 0.37 (-0.01)
1 0.23 0.32 0.09 0.32 0.24 -0.08
2 0.2 0.16 -0.04 0.29 0.11 -0.18
3 0.17 -0.01 -0.17 0.26 -0.01 -0.27
4 0.14 -0.17 -0.3 0.22 -0.14 -0.36
5 0.11 -0.33 -0.44 0.19 -0.27 -0.46
6 0.07)  (-0.50) -0.57 (0.15)  (-0.40) -0.55
7 0.03)  (-0.67) -0.70 0.11)  (-0.54) -0.65

Note, The NCE values were calculated using the coefficients in Table 2, with a free or reduced lunch percentage of
75. The following equations were used with NCE = NCE score and IY = implementation year: For vocabulary, for
OC Schools, NCE = 40.3 + 2.2 (IY); for ODI Schools, NCE = 349 + 2.8 (IY); and for NSDI Schools, NCE = 30.3
+ 5.6 (IY). For comprehension, for OC Schools, NCE = 35.7 + 4.2 (IY); for ODI Schools, NCE = 28.3 + 49 (IY);
and for NSDI Schools, NCE = 280 + 6.9 (IY). Effect sizes were calculated for each pair of schools and each imple-
mentation year using the predicted NCE scores and the standard formula for Cohen’s 4 of (M-M3)/SD, where SD =
21.06. Percentiles were calculated with a standard conversion table and represent the percentile at which an average
student would score in a given year and group- Parenthesized values are those that fall beyond the range of actual data
OC schools and Year 0 for the ODI schools.

i By the later years, the effects for comparisons
with the ODI schools were no longer educa-

i tionally meaningful. However, the compar-

i isons with the NSDI schools changed in sign
with strong, educationally meaningful effects

i in favor of the NSDI schools from Years 5 :
: through 7 (effect sizes ranging from .33 to .67
for the measure of vocabulary and .27 to 54
i for the measure of comprehension). Similatly,

i the effect sizes comparing the NSDI and ODI
schools show educationally meaningful effects
: in favor of the NSDI schools by the later .
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- Summary and Discussion

"The sections below summarize the results of
the analysis, discuss limitations of the study

i and directions for further research, and exam-
! ine possible implications for practitioners and
{ policy makers.

Summary of the Findings

Our first research question asked if students
would have higher reading achievement
when using highly systematic and explicit
curricula and whether those receiving DI
would have higher achievement than those

: using Open Court. First grade reading achieve-
i ment rose in all schools throughout the

i BCPSS as a more explicit and systematic cur-
riculum was implemented throughout the
system. At the same time, these increases
were significantly stronger in schools that
implemented DI, replicating other studies
that have compared these curricula (Crowe
et al., 2009; O’'Brien & Ware, 2002). Thus,
these results confirm previous results that
have found even within the body of reading
curricula that employ explicit, systematic
instruction, some appear to be significantly
more effective than others.

Our second research question grew out of
the implementation literature and asked if
changes in reading achievement would be
greater in schools that received support from
purveyors associated with the developer and,
presumably, most knowledgeable and experi-
enced with the program. Again, as suggested
by previous literature, the increases in
achievement were significantly larger in the
NSDI schools (i.e., those supported by a pur-
veyor with ties to the DI developer), than in
the ODI schools (i.e., those with other

i sources of support). The differences were
i both statistically significant and substan-

tively strong and resemble studies that have

: found significantly greater achievement in

+ schools and classrooms that implemented DI
! with the greatest fidelity (Benner, et al.,
2010; Carlson & Francis, 2002; Gersten et

: al., 1986).

! Our third research question also grew out of
the implementation literature, as well as

i writings in the school-reform literature

! regarding time needed for full implementa-

tion and stabilization of organizational

{ change. Based on this literature we examined

the extent to which the positive effects of DI
changed after several years of implementation
when the program was more fully institution-
alized and stabilized within a school. Again,
the results supported the previous literature.

While the average first grader had scores well

below the national norm before implementa-
tion, scores were at or above the national
average after full implementation of the new
curricula. The highest scores for all groups
appeared in the last years of implementation.
This finding parallels the results of the meta-
analyses conducted by Borman et al. (2003),
which found substantially stronger results for
programs that had been implemented over
longer periods of time.”

Taken together, the results indicate the great-
est changes in first graders’ reading achieve-
ment occurred within schools that had three
characteristics: a) the use of DI curriculum, b)
implemented with technical support from pur-
veyors who were highly familiar with the pro-
gram, and ¢) implemented long enough that
the reform was presumably stabilized and
institutionalized within the school culture.

7 Borman and associates’ meta-analysis examined 49 separate studies of Direct Instruction, with 182 observa-
tions, and found an average effect size of .21 (95 percent confidence interval of -17 t0 .25), the strongest of all
models included in the analysis. However, the average length of implementation of DI programs in their analy-
sis was less than 3 years. Qur results suggest that their estimate of the effect size was, in fact, lower than what

would be achieved if the DI programs had been fully stabilized.
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Limitations of the Study
and Future Research

This study had several limitations, and there
are several ways future research could improve
upon this work and/or examine further ques-
tions based on our results. First, given the
limitations of the secondary data set, we had
no information on individual sociodemo-
graphic characteristics of the students and
relied upon proxy, school-level measures. We
also had no information on teacher qualities,
such as their training or experience, or other
school and classroom variables that could be
related to achievement. Having data on meas-
ures such as these could provide more precise

i estimates of effects.

Second, we had only limited information on
the content of the curricula used in the OC
schools. As noted above, the DI schools, as
part of a whole-school reform model, used
both reading and language curricula. We do not
know the extent to which OC schools incorpo-
rated language instruction or the extent to
which they used either a curricular reform or a

i whole-school reform model in developing
change. Future research should include such
i darta. Future research could also focus specifi-
i cally on aspects of the development and con-

tent of the OC and DI curricula to see if key

i elements that explain differential results can
i be identified. Finally, future research should
i examine the extent to which comprehensive

school reform measures, as occurred with the

i DI schools, impact achievement apart from
! more focused changes in curricula, as was

apparently more typical in the OG schools.

i Third, our measures of the “purveyor” of sup-

port and time of implementation can best be

i seen as proxies for more precise indicators of

implementation fidelity; and the lack of more.

detailed indicators regarding the implementa-
i tions is a clear limitation. Researchers who

i study implementation have described several

{ criteria that can be used to measure fidelity of

implementation, such as whether or not com-
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ponents of a program have been fully deliv-
ered, the amount of exposure or time devoted
to a program, the extent to which practitioners
use prescribed methods and techniques, and
practitioners’ engagement and involvement in
the content of the program (Benner et al.,
2010; Dane & Schneider, 1998; Mowbray,
Holter, Teague, & Bybee, 2003). Our use of
secondary data precluded obtaining any of this
information and we had no data on variations
in fidelity of implementation within schools or
between schools in any of the groups.
Examining the ways in which variations in
these elements are related to improvements in
reading achievement would be an important
avenue for future research.

While our results illustrate the relationship of
variations in the purveyor of technical assis-
tance and time of implementation to changing
achievement, our data tell us little about why
these differences appeared. Future research
should examine the ways in which different
purveyors of support produce different results

within schools and, especially, how the most

effective techniques might be more widely
used. Future research should also examine the

i ways in which implementations change as they

become institutionalized within schools and
how these changes make them more effective.

i An important element of such research should

be examining the extent to which these varia-
tions are related to the elements of program
fidelity such as those mentioned above.

Finally, our results highlight the importance of
longitudinal research. Even though there are
dozens of studies on the effectiveness of DI,

i we found only one covered the six year time

span the developers have suggested is neces-
sary for full stabilization of reform (Vitale &

Joseph, 2008). If such studies are missing
within the DI literature, which has been

described as the most researched of the vari-
ous curricula (Borman et al., 2003), it is
unlikely such studies are readily available for

! other programs. This suggests a potentially

serious gap in the research literature. Our
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i results, as well the meta-analysis by Borman et
i al. (2003), indicate the impact of a curriculum

can appear very different when viewed shortly
after implementation and when viewed after
fully stabilized. It would appear very impor-
tant for researchers to examine data over as

: long a time period as possible. When assessing

results, those engaging in meta-analyses and
other literature reviews should consider the
extent to which programs have been fully
implemented and stabilized

Implications for Policy and Practice

Our results have possible implications for prac-
titioners and policy makers concerned with
school reform. They illustrate the impact that
explicit and systematic curricula can have on
student achievement. Children in very high-
poverty urban environments can have their
reading achievement far surpass the national
norms when they are exposed to well-

i designed, explicit, and systematic instruction.

However, our results also suggest even when
curricula are determined by examination of
their content to be “explicit and systematic,”
they may not produce equivalent results. This

 finding replicates other comparisons of the

two curricula used in this study (e.g., Crowe et
al., 2009; O’Brien & Ware, 2002).

At the same time, however, our results illus-
trate increased achievement with DI is more
likely to appear when the program is imple-
mented with support that requires firm adher-
ence to the program’s design. This conforms
to implementation research in other areas and
suggests school systems wishing to produce
change would be well served if they procured
technical assistance from those who promote
firm allegiance to the full range of program
requirements (see also Benner et al., 2010).

In addition, the results indicate time and
patience are needed before developing final
assessments of the utility of reforms. The
highest levels of achievement were only
observable in the BCPSS after reforms had

Journal of Direct Instruction

i become stabilized within the schools—at least
! five years after they were first implemented. If
school systems are using achievement data to
i guide their curricular choices, our results

! would suggest more accurate decisions would
! likely be made if given sufficient time to
achieve a stabilized intervention.
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