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JOURNAL OF LEARNING DISABILITIES
VOLUME 39, NUMBER 5, SEPTEMBER/OCTOBER 2006, PAGES 414–431

Who Are the Young Children for
Whom Best Practices in Reading
Are Ineffective?
An Experimental and Longitudinal Study

Stephanie Al Otaiba and Douglas Fuchs

Abstract

The primary purpose of this study was to identify student characteristics that reliably predict responsiveness and nonresponsiveness to
generally effective early literacy interventions. Participants were 104 children, including 7 with special needs and Individualized Edu-
cation Programs (IEPs), who were tested in kindergarten and first grade. Responsiveness/nonresponsiveness status was determined after
2 years during which children participated in best practice instruction (a) in kindergarten and first grade, (b) in kindergarten only, (c) in
first grade only, or (d) in neither year. This facilitated the study of three groups. Always responsive students met responsiveness criteria
in both years. Sometimes responsive students met the criteria in only one year. Nonresponsive students did not meet the criteria in either year.
Multivariate analysis of variance and discriminant function analysis indicated that the three groups were reliably different from one an-
other on measures of problem behavior, verbal memory, sentence imitation, syntactic awareness, vocabulary, naming speed, and seg-
mentation. A combination of naming speed, vocabulary, sentence imitation, problem behavior, and amount of intervention correctly pre-
dicted 82.1% of nonresponsive students, 30.0% of sometimes responsive students, and 84.1% of always responsive students. Fifty students
from kindergarten and first grade were tested again at the end of what should have been their third-grade year. All but 1 of the nonre-
sponsive students who received intervention had been identified as requiring special education and had an IEP with reading goals.

The gap between proficient and
less proficient readers widens
over the elementary years (Stan-

ovich, 1986), and remediation of read-
ing problems becomes increasingly
difficult after third grade (Fletcher &
Foorman, 1994; Kennedy, Birman, &
Demaline, 1986; Lyon, 1985). More-
over, the long-term negative effects of
illiteracy have been well documented
(e.g., Adams, 1990). Thus, it is only fit-
ting that the prevention of reading dif-
ficulties has become a national priority.
Two recent federally sponsored re-
views of the literature, Preventing Read-
ing Difficulties (Snow, Burns, & Griffin,
1998) and The National Reading Panel
Report (NRP; 2000), have documented
the effectiveness of explicit and sys-
tematic early literacy interventions
and have recommended providing
more intensive early interventions to

help all children read by the end of
third grade. The findings and recom-
mendations of these two reports, known
collectively as scientifically based reading
research (SBRR), have influenced recent
educational policy, as reflected by the
frequent references to it in the Reading
First Initiative of the No Child Left Be-
hind Act (P.L. 107-110, H.R. 1).

No Child Left Behind and
Nonresponders

In the spirit of this bold new law, we
join a growing number of researchers
and educators who have expressed
concern that as many as 30% of chil-
dren at risk for reading difficulties
(e.g., Blachman, 1994, 1997; Brown &
Felton, 1990; Juel, 1994; Mathes, How-
ard, Allen, & Fuchs, 1998; Shanahan &
Barr, 1995; Smith-Burke & Jaggar, 1994;

Torgesen, Morgan, & Davis, 1992) may
not benefit from generally effective
early literacy interventions of the kind
suggested by SBRR. These students
have been called “treatment resisters”
or “nonresponders” (e.g., Blachman,
1994; Torgesen, 2000). Our work and in-
vestigations by others (O’Connor, Jenk-
ins, Leicester, & Slocum, 1993; O’Con-
nor, Jenkins, & Slocum, 1995) have
suggested that the percentage of non-
responders among children with learn-
ing disabilities may be as high as 50%.

Such unsettling information led
us to ask, What do we know about
nonresponders that might lead to their
early identification and more effective
remediation? To answer this question,
we recently examined 23 studies in
which (a) participants ranged from pre-
schoolers to third graders, (b) partici-
pants were at risk for reading disabil-
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ities, (c) interventions targeted early
literacy, (d) outcomes reflected reading
development, and (e) descriptions of
students unresponsive to the interven-
tions were provided. Our findings in-
dicated that early literacy interven-
tions often helped students, including
many students with disabilities. How-
ever, depending on the individual
study and outcome measure, between
8% and 80% of students showed little
or no improvement (see Al Otaiba &
Fuchs, 2002).

More important, perhaps, we
found seven categories of child charac-
teristics associated with nonrespon-
siveness: (a) phonological awareness;
(b) verbal memory; (c) rapid naming;
(d) vocabulary, verbal ability, and IQ;
(e) attention or behavior problems; 
(f ) orthographic awareness; and 
(g) home background (including so-
cioeconomic status). Phonological
awareness was explored in 21 of the 23
studies; in 70% of them, it correlated
significantly with nonresponsiveness
to intervention. Vocabulary, verbal
ability, or IQ was investigated in 15
studies. Five research groups reported
that children with low vocabulary, low
verbal ability, or low IQ were more
likely to be nonresponders. Seven re-
search teams reported no statistically
significant relationship between these
child characteristics and nonrespon-
siveness. Three investigations pro-
duced mixed results.

The remaining child characteris-
tics were explored much less often:
61% of research teams did not address
the importance of verbal memory, and
70%, 61%, 70%, and 80% of the studies
did not explore rapid naming, atten-
tion or behavior, orthographic process-
ing, or demographics, respectively. To
date, only a few investigators have
assessed the importance of several of
these child characteristics within the
same study (see Torgesen & Davis,
1996; Torgesen et al., 1999; Uhry &
Shepherd, 1997; Vellutino et al., 1996).

Methodological issues made it
difficult to compare percentages and
characteristics of nonresponders across
the 23 studies in our review. These is-

sues included different definitions of
nonresponders, contrasting cutoff
scores, and a general absence of infor-
mation on the fidelity of treatment im-
plementation. Furthermore, teachers
conducted few interventions: Class-
room teachers conducted three; re-
source room teachers, two. In fact,
there was no direct test of the relation-
ship between teachers’ demonstrably
accurate implementation of scientifi-
cally based reading interventions and
nonresponsiveness. This is important
because without fidelity data, one does
not know whether nonresponsiveness
is a consequence of improper treat-
ment implementation or of child char-
acteristics. We suggested in our review
that the proper study of nonrespon-
siveness to scientifically based reading
practice requires fidelity of treatment
data and, perhaps, the tracking of non-
responders over an extended time.
This second recommendation would
be particularly important with respect
to young children, given the relative
instability of their school performance
from one year to the next. Such re-
search might, incidentally but not
unimportantly, provide support for
nonresponsiveness to intervention as a
valid means of identifying children
with disabilities (see Donovan & Cross,
2002; L. S. Fuchs & Fuchs, 1998; Vaughn
& Fuchs, 2003).

Recently, Nelson, Benner, and
Gonzalez (2003) extended our review
in two ways. First, they found seven
additional studies of nonresponders.
Second, they used meta-analytic tech-
niques to explore the relative im-
portance of individual learner charac-
teristics to treatment effectiveness.
Noteworthy predictors were rapid
naming (Zr = 0.51), problem behavior
(Zr = 0.46), phonological awareness 
(Zr = 0.42), alphabetic understanding
(Zr = 0.35), memory (Zr = 0.31), IQ (Zr =
0.26), and demographics (Zr = 0.07).

Nonresponders and
Multilevel Instruction

The recognition that generally effective
early literacy programs do not accom-

modate the learning needs of all stu-
dents has led to a strong interest in
“multilevel” models of instruction and
assessment (President’s Commission
on Excellence in Special Education,
2002). Multilevel models appear neces-
sary because many nonresponders
need more intensive instruction than is
delivered in general education class-
rooms (e.g., Case, Speece, & Molloy,
2003; Dickman, Hennessy, Moats,
Rooney, & Tomey, 2002; McMaster,
Fuchs, Fuchs, & Compton, 2005; Na-
tional Association of School Psycholo-
gists, 2002; O’Connor, 2000; Vaughn,
Linan-Thompson, & Hickman, 2003;
Vellutino et al., 1996). Multilevel mod-
els are also preferable to traditional
service delivery models because they
are seen as providing intensive ser-
vices sooner than special education
does (e.g., Grimes, 2002; President’s
Commission on Excellence in Special
Education, 2002). Currently, special ed-
ucation services are not available for
most children with learning problems
until third or fourth grade, when some
children fall far enough below the level
of reading achievement that is ex-
pected of them and they are given a
learning disability (LD) label (e.g.,
Grimes; Lyon, Fletcher, Shaywitz,
Shaywitz et al., 2001; President’s Com-
mission on Excellence in Special Edu-
cation, 2002).

The first level of a multilevel ap-
proach typically calls for the classroom
teacher to faithfully implement scien-
tifically based instruction, with the ex-
pectation that the teacher will acceler-
ate most children’s learning. At the
second level, instruction is more inten-
sive. It may involve more instructional
components, and it may be delivered
more frequently and with greater du-
ration. Because of its comparative
complexity and intensity, this so-called
secondary intervention is typically con-
ducted by a reading teacher or para-
professional—that is, someone other
than the classroom teacher—and it is
implemented in small student groups
or individual tutorials (see McMaster
et al., 2005 ; O’Connor, 2000; Vaughn 
et al., 2003; Vellutino et al., 1996).
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Multilevel models or not, the
question remains, Who are the chil-
dren who do not respond to generally
effective instruction? This is a truly
pivotal issue because understanding
the characteristics of chronically non-
responsive students may guide re-
searchers and school personnel in de-
veloping (a) more sensitive screening
measures that might better target chil-
dren who require intensive services
and (b) more effective interventions
informed by knowledge of students’
strengths and weaknesses.

Study Purpose

Our primary purpose was to con-
tribute to the extant literature on the
characteristics of children who are
nonresponsive to early literacy inter-
ventions conducted by their classroom
teachers in kindergarten and first
grade. To extend what is known from
prior investigations, we deliberately
incorporated five features into our
study design. First, we employed long-
term (i.e., 2-year), potentially more sta-
ble definitions of responsiveness and
nonresponsiveness. Relatively stable
definitions could provide more valid
information about the percentages and
characteristics of persistent nonre-
sponders and could lead to more accu-
rate identification of students with LD.

Second, we evaluated responsive-
ness to intervention in “normal” school
contexts. Kindergarten and first-grade
teachers (rather than graduate stu-
dents) were trained to conduct scien-
tifically validated early literacy inter-
ventions to a heterogeneous mix of
boys and girls, African American and
European American students, children
from middle class and low-income
homes, and students with and without
disabilities. Third, we carefully moni-
tored the fidelity with which teachers
and students conducted the interven-
tions. Fourth, we selected a relatively
large set of child measures that reliably
differentiated nonresponders accord-
ing to Al Otaiba and Fuchs’ (2002) lit-

erature review. Our aim here was to
begin with a sufficiently large number
of relatively sensitive measures in hopes
of developing an efficient and useful
set of markers, or predictors, of nonre-
sponsiveness to intervention. Finally,
we followed our study participants
over time to determine whether nonre-
sponders in kindergarten and first
grade would be identified as requiring
special education services in reading
by third grade—the grade in which all
children should be reading at grade
level according to the No Child Left
Behind Act.

Method

Earlier Study

This study was part of an earlier and
larger investigation designed to exam-
ine the 2-year effects of early literacy
intervention on children’s reading ac-
quisition (see D. Fuchs, Thompson, Al
Otaiba, et al., 2000). In the earlier study,
teachers in kindergarten and first
grade were assigned randomly to in-
tervention conditions. As a result, the
312 participating students received ei-
ther (a) 2 years of intervention, (b) only
1 year of intervention, in kindergarten,
(c) only 1 year of intervention, in first
grade, or (d) typical classroom instruc-
tion in both years (control condition).
All participating teachers used the
same district-adopted basal reading
program (Harcourt Brace; Farr & Strick-
land, 1995), which represented an im-
plicit approach to the teaching of
phonological awareness and phonics
instruction (Stein, Johnson, & Gutlohn,
1999).

The kindergarten and first-grade
interventions, in contrast, were explicit
and systematic, and they supple-
mented typical classroom reading in-
struction. At kindergarten, the inter-
vention took one of two forms. One
version consisted of teacher-directed
phonological awareness activities se-
lected from Ladders to Literacy (O’Con-
nor, Notari-Syverson, & Vadasy, 1998),

which were conducted in 5- to 15-min
sessions three times per week for 20
weeks. The second variant was a com-
bination of these teacher-directed ac-
tivities and Kindergarten Peer-Assisted
Learning Strategies (K-PALS; D. Fuchs,
Fuchs, Thompson, Al Otaiba, Yen, Mc-
Master, et al., 2001), which is peer
mediated and provides phonological
awareness and phonemic decoding
practice. K-PALS sessions were con-
ducted three times per week for 16
weeks. Each session lasted approxi-
mately 20 min. Because of concerns
about small sample sizes, we com-
bined Ladders and K-PALS plus Ladders
study groups into a single “kinder-
garten intervention” group.

The first-grade intervention con-
sisted of first-grade PALS (e.g., D. Fuchs,
Fuchs, Svenson, et al., 2001), which
teachers conducted in 20-min sessions
three times a week for 20 weeks. First-
grade PALS lessons included phono-
logical awareness, decoding, and sight
word training as well as reading in
connected text (see Note 1).

Participants

Defining Nonresponsiveness and
Responsiveness. At the end of kin-
dergarten, nonresponsiveness to inter-
vention was defined as performing in
the lowest 30th percentile of interven-
tion students on the amount of pre-to-
posttreatment growth on letter-sound
and segmentation fluency measures. In
other words, nonresponsive kinder-
garteners could not segment more than
12 phonemes in 1 min or identify more
than 11 letter sounds per minute.
Good, Simmons, and Kame’enui (2001)
reported that end-of-year kindergar-
teners who named fewer than 10
phonemes per minute on the Dynamic
Indicators of Beginning Literacy Skills
(DIBELS; Kaminski & Good, 1996)
phoneme segmentation fluency mea-
sure were at risk for poor reading out-
comes in first grade.

Nonresponsiveness in first grade
was defined in terms of oral reading
fluency, or the number of words read
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aloud and correctly per minute. Evalu-
ating student growth on this measure
was not possible because it was too dif-
ficult for many first-grade students in
the fall. Therefore, a cutoff criterion, or
benchmark, of 40 words or more per
minute read correctly from unfamiliar
grade-level text at the end of first grade
was selected, because it seemed to pre-
dict adequate or better future reading
(Good, Simmons, & Smith, 1999).

Our decision to use fluency mea-
sures to identify nonresponders in
kindergarten and first grade was in-
formed by a meta-analysis conducted
by D. Fuchs, Fuchs, Mathes, and Lip-
sey (2002), who found that timed mea-
sures were better than untimed mea-
sures at differentiating poor readers
with an LD label from poor readers
without an LD label. Also see Jenkins,
Fuchs, van den Broek, Espin, and
Deno’s (2003) data-based discussion of
the validity of fluency measures as in-
dicators of reading competence and
the Final Report on Reading First Reading
Assessment Analysis (Kame’enui, 2002),
which recommended fluency mea-
sures similar to those used in the pres-
ent study for screening and progress
monitoring.

Students were identified as re-
sponsive to kindergarten intervention if
their pre-to-posttreatment growth on
the segmentation and rapid letter-
sound fluency measures was at or
above the intervention group’s mean.
First-grade students were considered
responsive if their end-of-year oral
reading fluency was at or above the in-
tervention group’s mean.

Identifying Students Who Are
Nonresponsive, Sometimes Respon-
sive, and Always Responsive. We
eliminated 14 of the 312 children in the
earlier study because they repeated
kindergarten, thereby making it im-
possible for us to follow them into first
grade. Of the remaining 298 students,
146 met the aforementioned nonre-
sponsive and responsive criteria. From
this group, an additional 42 students
were lost when they moved out of the

school district during first grade, leav-
ing a total of 104 participants. Of these
104 students, 79 participated in the in-
terventions (40 in kindergarten but not
in first grade; 11 in first grade but not
in kindergarten; 28 in both kinder-
garten and first grade) and 25 received
only typical classroom instruction.

At the end of first grade, all 104
students were classified into three
groups in terms of their responsiveness
to kindergarten and first-grade in-
struction: nonresponsive (n = 34),
sometimes responsive (n = 26), and al-
ways responsive (n = 44). Nonrespon-
sive indicated students who did not
meet responsiveness criteria in kinder-
garten and first grade. Sometimes re-
sponsive denoted those who met the
criteria in kindergarten or in first
grade, but not in both. Always respon-
sive referred to children who met the
criteria in both years. Controls, who re-
ceived typical classroom instruction,
were also categorized as nonrespon-
sive, sometimes responsive, or always
responsive in order to compare their
progress to that of the students who
participated in the interventions and to
describe nonresponsive and respon-
sive children to typical classroom in-
struction. In Table 1, the numbers of
students who were nonresponsive,
sometimes responsive, and always re-
sponsive are displayed by whether
they participated in (a) kindergarten
and first-grade interventions, (b) kin-
dergarten-only intervention, (c) first-
grade–only intervention, and (d) the

control condition (i.e., typical classroom
instruction).

Table 2 shows student demo-
graphic data for the nonresponsive,
sometimes responsive, and always re-
sponsive children. A one-way ANOVA
indicated no statistically significant
differences between the groups on
chronological age, F(2, 101) = 0.11, ns.
Chi-square analyses also revealed no
statistically significant between-group
differences on the type of school at-
tended (Title I vs. non–Title I), χ2(2, 
N = 104) = 0.82, ns; gender, χ2(2, N =
104) = 1.05, ns; and racial identity, χ2(4,
N = 104) = 4.81,ns. However, a chi-
square test on the number of children
with special needs who had an IEP was
statistically significant for group, χ2(2,
N = 104) = 9.97, p < .01. More nonre-
sponsive students had IEPs, all but one
of which called for speech services.

Measures

As indicated earlier, measures were se-
lected in accordance with the child
characteristics that were reliably asso-
ciated with nonresponsive students in
prior investigations (see Al Otaiba &
Fuchs, 2002). These were rapid naming
(Berninger et al., 1999; Torgesen &
Davis, 1996; Torgesen et al., 1999; Uhry
& Shepherd, 1997; Vellutino et al.,
1996), verbal memory (Schneider En-
nemoser, Roth, Kuspert, 1999; Uhry &
Shepherd, 1997; Vellutino et al., 1996),
phonological discrimination (Hurford,

TABLE 1
Numbers and Percentages of Students by Responsiveness 

Status Across Kindergarten and First Grade

Sometimes Always
Intervention n Nonresponsive responsive responsive

Kindergarten and first grade 28 7 (25.00%) 5 (17.86%) 16 (57.14%)

Kindergarten only 40 5 (13.00%) 14 (35.00%) 21 (52.50%)

First grade only 11 4 (36.36%) 4 (36.36%) 3 (27.27%)

Controls 25 18 (72.00)% 3 (12.00%) 4 (16.00%)

Total 104 34 26 44
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TABLE 2
Student Demographics by Responsiveness Status and Intervention

Kindergarten and 
first gradea First gradeb Kindergartenc Controlsd

M SD n (%) M SD n (%) M SD n (%) M SD n (%)

Nonresponsive students (n = 34)

Total 7 4 5 18

Age 6.65 (0.46) 6.40 (0.25) 6.80 (0.46) 6.55 (0.46)

ESL 0 0.00 0 0.00 0 0.00 0 0.00

IEP in kindergarten 1 14.30 1 25.00 0 0.00 3 16.70

IEP in first grade 3 42.90 1 25.00 0 0.00 3 16.70

Race
African American 4 57.10 1 25.00 4 80.00 7 34.00
Caucasian 3 42.90 3 75.00 1 20.00 10 55.60
Other 0 0.00 0 0.00 0 1 5.60

Sex
Female 2 28.60 2 50.00 2 40.00 10 55.60

Title 1 7 100.00 4 100.00 1 20.00 10 55.60

Sometimes responsive students (n = 26)

Total 5 4 14 3

Age 6.37 (.70) 6.68 (0.29) 6.59 (0.45) 6.70 (.56)

ESL 0 0.00 0 0.00 0 0.00 0 0.00

IEP in kindergarten 0 0.00 0 0.00 1 7.10 0 0.00

IEP in first grade 0 0.00 0 0.00 1 7.10 0 0.00

Race
African American 3 60.00 1 25.00 5 35.70 0 0.00
Caucasian 1 20.00 3 75.00 7 50.00 3 100.00
Other 1 20.00 0 0.00 2 14.30 0 0.00

Sex
Female 3 60.00 2 50.00 6 42.90 1 33.33

Title I 4 80.00 1 25.00 9 64.30 0 0.00

Always responsive students (n = 44)

Total 16 3 21 4

Age 6.52 (0.32) 6.57 (0.47) 6.79 (0.17) 6.54 (0.41)

ESL 0 0.00 0 0.00 0 0.00 0 0.00

IEP in kindergarten 0 0.00 0 0.00 0 0.00 0 0.00

IEP in first grade 0 0.00 0 0.00 0 0.00 0 0.00

Race
African American 5 31.30 1 33.30 5 23.80 2 50.00
Caucasian 10 62.50 2 66.70 11 52.40 1 25.00
Other 1 6.30 0 0.00 5 23.80 1 25.00

Sex
Female 11 68.80 0 0.00 10 47.60 4 100.00

Title I 8 50.00 2 66.70 14 66.70 1 25.00

Note. ESL = English as a second language; IEP = Individualized Education Program.
an = 28. bn = 11. cn = 40. dn = 25.
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1990), syntactic knowledge (Vellutino
et al., 1996), verbal ability (Berninger 
et al., 1999; Foorman et al., 1998;
O’Connor, Notari-Syverson, & Vadasy,
1996; Torgesen & Davis, 1996), and at-
tention or behavior (O’Shaugnessy &
Swanson, 2000; Snider, 1997; Torgesen
et al., 1999; Uhry & Shepherd, 1997;
Vellutino et al., 1996). Orthography
was not included in the final set of
measures because most kindergarten
students could not write and did not
know how to spell.

Measures Used to Define Re-
sponsiveness to Intervention. Three
1-min fluency measures administered
during the earlier study (i.e., D. Fuchs,
Fuchs, Thompson, Al Otaiba, Yen,
Yang, et al., 2001) were used to deter-
mine children’s responsiveness to in-
tervention in this nonresponder study:
the Rapid Letter Sound (RLS) test, the
Yopp-Singer Segmentation Test, and
oral reading fluency. At kindergarten,
the RLS test (see Levy & Lysynchuk,
1997) was adapted to assess the num-
ber of letter sounds that a student
named correctly. Students are shown a
sheet with lowercase letters and asked
to say each letter sound. The Yopp-
Singer Segmentation Test (Yopp, 1995)
requires children to say the sounds 
in words (e.g., “Say the sounds in 
cat”). This test correlates well with the
DIBELS phoneme segmentation flu-
ency measure (r = .77; Good, Simmons,
& Kame’enui, 2001). At first grade, we
used oral reading fluency. Its test–
retest reliability ranges from .93 to .96
(L. S. Fuchs, Deno, & Marston, 1983).

Measures Used to Describe Non-
responders. To evaluate naming speed,
we used student scores on the Rapid
Letter Naming Test (RLN; D. Fuchs,
Fuchs, Thompson, Al Otaiba, Yen,
Yang, et al., 2001). Students are shown
upper- and lowercase letters and are
asked to name them as quickly as they
can in 1 min. The RLN is a strong
predictor of future reading ability
(Adams, 1990; Juel, 1988).

We selected two subtests of the
Detroit Tests of Learning Aptitude, third

edition (DTLA-3; Hammill, 1991) to as-
sess two types of verbal memory or
encoding. The first subtest, Word Se-
quences, determines students’ ability
to encode and repeat a series of unre-
lated words (e.g., cold, late, full). The
second subtest, Sentence Imitation,
was used to assess whether the ability
to encode sequential verbal informa-
tion is enhanced by the syntactic struc-
ture of the sentence or whether the
students still rely on word-by-word
memory strategies (e.g., “My dog chases
the white cat”). Internal consistency of
Word Sequences is .88; for Sentence
Imitation it is .84. Test–retest reliability
coefficients for the two subtests are .89
and .92, respectively.

Syntactic knowledge was mea-
sured using the Grammatical Clo-
sure subtest of the Test of Language
Development–2–Primary (TOLD-P2;
Hammill & Newcomer, 1988). Students
are asked to supply the missing word
in a sentence (e.g., “John likes to cook
every day. Yesterday, he _______”
[cooked]). Internal consistency for this
subtest is .92. Test–retest reliability is
.91.

The Word Discrimination subtest
of the TOLD-P2 was employed to as-
sess phonological discrimination. Stu-
dents are asked to say whether pairs of
words are the same or different (e.g.,
chop, shop). Test–retest reliability is .84.

Because the literature seems
equivocal on the importance of ver-
bal ability, we added a vocabulary
measure—specifically, the Peabody Pic-
ture Vocabulary Test–Revised (PPVT-R;
Dunn & Dunn, 1981). Children are
shown four pictures and asked to point
to the one described by the examiner.
Split-half reliability for children ages 6
to 8 ranges from .77 to .99; test–retest
reliability ranges from .67 to .82.

Teachers administered the Achen-
bach Child Behavior Checklist–Teacher
Report Form (Achenbach, 1994). The
checklist consists of 118 items (e.g.,
“can’t sit still, restless, or hyperactive”;
“disturbs other children”; “disrupts
class discipline”). Teachers assign a 0,
1, or 2 to each item. Test–retest reliabil-
ity of the composite score is .92; inter-

nal consistency is .97 (downloaded
March 22, 2004, from Buros Mental Mea-
surement Yearbook, http://buros.unl
.edu/buros/jsp/search.jsp). Whereas
syndrome scores (for attention, con-
duct, etc.) can also be derived, they are
less reliable. Hence, only a composite
score was used (hereafter referred to as
“Achenbach”).

Fidelity of Intervention. Fidelity
of intervention implementation was
evaluated during the earlier study and
again during the present study. To de-
termine the quality of implementation
of the Ladders activities in kinder-
garten, staff in the earlier study ob-
served teachers’ lessons and gave them
a weekly global rating ranging from 1
(poor) to 3 (excellent). The ratings were
designed to address (a) lesson clarity;
(b) how well the teacher’s instruction
fit the intent of the lesson; and (c) the
degree to which all students were en-
gaged, including low-achieving and
special education students. Prior to
conducting the ratings, all staff scored
videotaped instruction and obtained
100% agreement with a designated ex-
pert rater.

Staff in the earlier study used
checklists to evaluate the accuracy of
teachers’ and students’ implementa-
tion of K-PALS and first-grade PALS.
On two occasions in both kindergarten
and first grade, staff observed three
randomly chosen student pairs in each
PALS classroom. On the checklists, be-
havior was scored as demonstrated, not
demonstrated, or not applicable. Each ob-
servation yielded a teacher score and
an averaged student score. To create an
overall classroom score, teacher and
student fidelity scores were combined.
To establish interrater agreement, two
staff members simultaneously observed
students and teachers in four class-
rooms in each of the 2 study years. In-
terrater agreement was consistently
higher than 98%. Finally, staff associ-
ated with the present nonresponder
study observed each student who par-
ticipated in first-grade PALS to evalu-
ate his or her individual fidelity of im-
plementation (see later for details).
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Procedure

Training. Research staff included
five graduate students with teaching
and assessment experience who were
unaware of treatment conditions and
responsiveness/nonresponsiveness
status. Staff was trained to administer
and score all measures according to in-
structions in the user manuals. Train-
ing occurred in two sessions, totaling 
4 hours. Staff was also trained to es-
tablish rapport with children in about
10 min prior to administering the mea-
sures because examiner unfamiliarity
can depress the test performance of
students in high-poverty schools (e.g.,
D. Fuchs & Fuchs, 1986) and of young
children with disabilities (e.g., D. Fuchs,
Fuchs, Power, & Dailey, 1985).

Testing and Scoring. Measures
used to identify responsiveness to in-
tervention were administered after in-
tervention: Kindergarten responsive-
ness was based on RLS and phoneme
segmentation measures that were ad-
ministered in the spring of kinder-
garten; first-grade responsiveness was
based on the oral reading fluency mea-
sure that was administered in the
spring of first grade. All but one mea-
sure used to predict responsiveness to
intervention was administered after in-
tervention in the spring of first grade.
The exception, the RLN, was adminis-
tered in the fall of kindergarten prior to
intervention.

Staff tested the students individu-
ally in one session outside the stu-
dents’ classrooms in a quiet hallway.
Measures were administered in ran-
dom order and were scored by the ex-
aminer and rescored by a second staff
member. Students’ first-grade teachers
completed the Achenbach checklist.

Third-Grade Follow-Up. Among
the 104 students tested in kindergarten
and first grade, 50 were located and
tested again in May of what should
have been their third-grade year. We
found 13 of 34 nonresponsive students
(19 students moved, 1 was in a private
school for students with LD, and the

family of 1 child did not give consent
for testing); 14 of 26 sometimes re-
sponsive students (11 students moved
and 1 was home schooled); and 23 of 44
always responsive students (16 stu-
dents moved, 3 were home schooled,
and 2 students’ families withheld per-
mission). We found these students in
second- and third-grade classrooms.
Examiner training, measures em-
ployed, and testing procedures were
virtually identical to the procedures
followed in kindergarten and first
grade.

Data Analysis

First, to determine whether respon-
siveness to intervention was related to
the fidelity with which the interven-
tions were implemented, ANOVAs
and post hoc tests were conducted.
Second, the percentages of nonrespon-
sive, sometimes responsive, and al-
ways responsive students were calcu-
lated. Third, the characteristics of
nonresponsive students were com-
pared with those of sometimes respon-
sive and always responsive students
using MANOVAand discriminant func-
tion analysis. The discriminant func-
tion analysis was used to determine
how accurately children’s responsive-
ness status could be predicted based
on their characteristics and on whether
they received treatment (Stevens, 1986).
Due to this study’s exploratory nature,
we used a conservative approach to
discriminant function analysis (Hu-
berty, 1994): We screened the variables;
cross-validated the classifications; and
used kappa, which provides a chance-
corrected index of agreement between
actual and predicted group member-
ship (Landis & Koch, 1977). Further-
more, we examined the standardized
and structural coefficients to deter-
mine the relative importance of the
measures. Finally, we examined the
long-term relationship between re-
sponsiveness to intervention and read-
ing difficulties at the end of third grade
using a chi-square test. Statistical sig-
nificance was determined as p < .05,
using a two-tailed statistical test.

Results

Fidelity of Intervention
Implementation

Information on the number of Ladders
activities conducted was taken from
teacher calendars—that is, the records
they kept on treatment implementa-
tion during the study. Data on the qual-
ity of Ladders implementation came
from direct observations. Teachers re-
ported spending between 5 and 15 min
per Ladders lesson three or more times
per week, as recommended in the ear-
lier study. The mean quality of imple-
mentation ratings for kindergarten
teachers ranged from 1.8 to 2.8 on the
3-point scale. Table 3 displays Ladders
fidelity scores by responsiveness/
nonresponsiveness status.

We evaluated the accuracy of
PALS implementation five times across
kindergarten and first grade (see Ta-
ble 3). During the earlier study, the
mean combined teacher and student
K-PALS fidelity scores ranged from
71% to 88% in the fall and from 59% to
79% in the spring (see Note 2). First-
grade PALS fidelity scores ranged from
83.82% to 91.21% in the fall and from
84.55% to 86.37% in the spring. As
mentioned earlier, an additional fi-
delity check during the present study
was performed for each of the first-
grade PALS intervention students.
Their scores ranged from 81.91% to
88.05% (see Table 3).

To determine whether respon-
siveness to intervention was associated
with the fidelity with which the inter-
vention was implemented, univariate
ANOVAs were conducted on quality
of Ladders implementation and PALS
fidelity scores. Responsiveness status
(nonresponsive vs. sometimes respon-
sive vs. always responsive) was a
between-group factor. There were sta-
tistically significant differences in av-
erage quality ratings for Ladders, F(2,
67) = 7.42, p < .001; and for combined
teacher–student fidelity of first-grade
PALS in the fall, F(2, 36) = 12.70, p <
001. There were no statistically signifi-
cant differences for fall K-PALS, F(2,
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29) = 1.91, ns; for spring K-PALS, F(2,
29) = 1.51, ns; for spring first-grade
PALS, F(2, 36) = .41, ns; or for the indi-
vidual first-grade PALS fidelity score
of the participants in the present study,
F(2, 36) = 1.29, ns.

Post hoc pairwise comparisons
using the Tukey HSD indicated that
nonresponsive students were in class-
rooms in which Ladders activities across
the kindergarten year were imple-
mented with significantly lower qual-
ity than in the classrooms of sometimes
(p < .01) and always (p < .01) respon-
sive students. Similarly, post hoc com-
parisons indicated that nonresponsive
students were in classrooms with sig-
nificantly lower fidelity for first-grade
PALS implementation in the fall than
were always responsive students (p <
.01). Sometimes responsive students
were also in first-grade PALS class-
rooms with lower implementation fi-
delity in the fall than always respon-
sive students (p < .01).

End of First Grade Findings

Percentages of Nonresponders.
We calculated the percentages of non-
responders (i.e., students who did not
respond to intervention during kinder-

garten or in first grade) in relation to
the number of students who partici-
pated in the earlier study. In the earlier
study, 227 students received interven-
tion for 1 or 2 years, and 7.05% (n = 16)
were nonresponders. In contrast, of 71
control students, 25.35% (n = 18) were
nonresponders. There was only 1 non-
responder who received K-PALS plus
Ladders, and she had special needs and
an IEP. Of all the students with IEPs in
the earlier study, 26.67% of interven-
tion children were nonresponsive,
compared to 66.76% of control stu-
dents.

Characteristics of Nonrespon-
ders. To understand the characteris-
tics of the nonresponders, we first con-
ducted a MANOVA that included
responsiveness status (always respon-
sive vs. sometimes responsive vs. non-
responsive) and the amount and tim-
ing of the intervention (kindergarten
and first grade vs. first grade only vs.
kindergarten only vs. control). The
nine dependent variables were stu-
dents’ performance on three pretreat-
ment measures (RLN, RLS, and Seg-
mentation) and six posttreatment
measures (Achenbach, Grammatical
Closure, PPVT-R, Sentence Imitation,

Word Discrimination, and Word Se-
quences). Two students did not com-
plete the Word Discrimination test,
and the analysis was conducted using
only complete cases (Tabachnick & Fi-
dell, 1996). The Wilks’ Λ test statistic
indicated a statistically significant
multivariate main effect for respon-
siveness status, F(9, 164) = 5.29 p < .001;
absence of a main effect for interven-
tion, F(27, 240.13) = .76, ns; and absence
of an interaction between student re-
sponsiveness status and intervention,
F(54, 422.71) = 1.00, ns. In Table 4,
means and standard deviations for
these nine dependent variables are dis-
played separately for nonresponsive,
sometimes responsive, and always re-
sponsive students.

There were statistically signifi-
cant effects for responsiveness status
on Achenbach, F(2, 90) = 8.04, p < .001;
Grammatical Closure, F(2, 90) = 24.68,
p < .001; PPVT-R, F(2, 90) = 18.19, p <
.001; pretreatment RLN, F(2, 90) =
12.06, p < .001; pretreatment RLS, F(2,
90) = 9.26, p < .001; pretreatment Seg-
mentation, F(2, 90) = 3.98 p < .01; Sen-
tence Imitation, F(2, 90) = 6.73, p < .01;
and Word Discrimination, F(2, 90) =
9.28, p < .001. Word Sequences was not
significant, F(2, 90) = 1.45, and was not

TABLE 3
Combined Teacher and Student Fidelity of Ladders, K-PALS, and First-Grade PALS

Sometimes 
Nonresponsive responsive Always responsive Total

Intervention Time n M SD n M SD n M SD M SD

Ladders Yearly averagea 8 2.10 (0.29) 12 2.39 (0.21) 17 2.39 (0.22) 2.34 (0.25)

K-PALS Fall 1 71.00 (0.00) 7 86.33 (7.94) 10 88.00 (8.81) 86.78 (8.74)

K-PALS Spring 1 59.00 (0.00) 7 77.67 (10.79) 8 79.21 (11.72) 78.00 (11.56)

First-grade PALS Fall 5 83.82 (4.26) 4 86.22 (6.07) 8 91.21 (2.51) 87.97 (5.14)

First-grade PALS Spring 5 84.55 (5.43) 4 86.22 (5.54) 8 86.37 (5.61) 85.82 (5.46)

First-grade PALS Springb 5 81.91 (8.92) 4 84.56 (9.42) 8 88.05 (11.33) 85.51 (10.37)

Note. “n” signifies the number of classrooms for which nonresponsive, sometimes responsive, and always responsive students came. Looking at the second row
from the top (K-PALS, fall implementation), the combined teacher and student implementation score for the one class from which nonresponders came was 71%;
the mean combined implementation score for the seven classes with which sometimes responsive students were associated was 86.33%; and the mean combined
implementation score from which came always responsive students was 88%. 
a“Yearly average” is the mean score for all observations across the year. Possible Ladders ratings ranged from 0 to 3, with 0 as the lowest rating and 3 as the high-
est rating. bAn additional fidelity check of participants in the present study.
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included in the subsequent discrimi-
nant analysis reported later. Post hoc
pairwise comparisons were conducted
using the Tukey HSD, which revealed
that nonresponsive students had sig-
nificantly lower scores than always re-
sponsive students on Grammatical
Closure (p < .001), PPVT-R (p < .001),
pretreatment RLN (p < .001), pretreat-
ment RLS (p < .001), pretreatment Seg-
mentation (p < .05), Sentence Imitation
(p < .001), and Word Discrimination 

(p < .001). Nonresponsive students had
significantly higher (i.e., more nega-
tive) scores on the Achenbach (p <
.001).

The follow-up multiple compar-
isons revealed a similar pattern of dif-
ferences involving nonresponsive and
sometimes responsive students. Non-
responsive students scored lower on
Grammatical Closure (p < .05), PPVT-R
(p < .001), pretreatment RLN (p < .05),
pretreatment RLS (p < .01), Sentence

Imitation, (p < .01), and Word Discrim-
ination, (p < .001). There was no reli-
able difference between the two
groups on the Achenbach. The multi-
ple comparisons also revealed that
sometimes responsive students scored
lower than always responsive students
on Grammatical Closure (p < .001),
pretreatment RLN (p < .001), pretreat-
ment RLS (p < .01), and pretreatment
Segmentation (p < .05), and scored
higher (i.e., more negatively) than al-

TABLE 4
Characteristics by Responsiveness Status and Intervention

Kindergarten 
and first grade First grade Kindergarten Controls Overall

Variable M SD M SD M SD M SD M SD

Nonresponsive students 
(n = 34)

Achenbacha 48.43 (36.77) 50.75 (35.01) 19.00 (10.42) 37.89 (22.98) 38.79 (27.19)
Grammatical Closureb 10.43 (7.30) 6.50 (7.85) 8.40 (7.37) 13.87 (6.69) 10.76 (7.43)
PPVT-Rc 62.43 (16.10) 54.75 (5.91) 62.00 (9.77) 64.31 (13.81) 62.34 (12.94)
Sentence Imitationd 6.00 (3.74) 7.00 (2.45) 6.00 (3.08) 6.75 (2.67) 6.50 (2.85)
Word Discriminationb 13.43 (5.38) 13.75 (7.18) 11.00 (4.12) 13.38 (4.83) 13.06 (4.99)
Word Sequencesd 7.14 (4.53) 7.00 (1.63) 5.20 (3.27) 6.43 (2.89) 6.47 (3.17)
Rapid Letter Naminge 10.14 (7.86) 6.75 (4.79) 14.80 (9.42) 7.94 (9.13) 9.26 (8.58)
Rapid Letter Soundf 1.29 (1.60) 0.00 (0.00) 1.00 (1.73) 0.72 (1.32) 0.79 (1.37)
Segmentationg 0.57 (0.79) 0.00 (0.00) 2.00 (3.46) 1.72 (3.25) 1.43 (2.72)

Sometimes responsive students
(n = 26)

Achenbacha 20.00 (24.29) 10.50 (9.04) 37.07 (29.26) 6.00 (2.00) 26.12 (26.68)
Grammatical Closureb 11.60 (10.16) 20.75 (6.08) 15.07 (5.27) 17.33 (6.66) 15.54 (6.85)
PPVT-Rc 66.20 (19.97) 91.00 (11.80) 77.71 (17.72) 92.33 (11.85) 79.23 (18.25)
Sentence Imitationd 7.40 (2.88) 9.25 (3.10) 9.29 (3.54) 10.33 (1.53) 9.04 (3.16)
Word Discriminationb 14.40 (4.16) 17.75 (0.50) 16.86 (1.83) 17.67 (1.53) 16.62 (2.47)
Word Sequencesd 5.20 (2.59) 6.50 (2.65) 7.00 (3.64) 7.33 (3.06) 6.62 (3.18)
Rapid Letter Naminge 10.00 (9.75) 17.75 (10.81) 13.43 10.01 21.00 (14.80) 14.31 (10.50)
Rapid Letter Soundf 4.20 (4.92) 5.00 (4.83) 1.57 (1.60) 10.67 (4.93) 3.65 (4.32)
Segmentationg 1.60 (2.51) 3.00 (1.83) 1.21 (1.81) 3.67 (2.31) 1.85 (2.09)

Always responsive students
(n = 44)

Achenbacha 11.63 (12.37) 25.67 (32.35) 12.67 (18.58) 6.50 (4.51) 12.61 (16.73)
Grammatical Closureb 20.13 (4.18) 24.33 (2.08) 20.57 (4.17) 21.50 (4.20) 20.75 (4.09)
PPVT-Rc 79.19 (11.34) 81.67 (13.87) 85.05 (14.32) 86.75 (9.74) 82.84 (12.83)
Sentence Imitationd 8.88 (3.90) 9.33 (2.52) 10.76 (3.51) 10.25 (2.87) 9.93 (3.56)
Word Discriminationb 16.56 (2.28) 16.33 (2.52) 16.33 (2.58) 17.75 (1.26) 16.55 (2.34)
Word Sequencesd 7.38 (3.10) 7.67 (4.51) 9.62 (4.47) 7.50 (3.11) 8.48 (3.93)
Rapid Letter Naminge 26.38 (10.47) 13.33 (11.93) 27.67 (14.43) 32.25 (7.18) 26.64 (12.70)
Rapid Letter Soundf 7.00 (6.34) 3.67 (4.04) 8.67 (8.59) 10.50 (9.57) 7.89 7.61
Segmentationg 4.13 (3.70) 4.33 (4.51) 3.52 (4.59) 4.50 (3.70) 3.89 4.59

aAchenbach Child Behavior Checklist (Achenbach, 1994). bTest of Language Development 2–Primary (Hammill & Newcomer, 1988). cPeabody Picture Vocabulary
Test–Revised (Dunn & Dunn, 1981). dDetroit Tests of Learning Aptitude (Hammill, 1991). eRapid Letter Naming Test (D. Fuchs, Fuchs, Thompson, Al Otaiba, Yen,
Yang et al., 2001). fRapid Letter Sound Test (Levy & Lysynchuk, 1997). gYopp-Singer Segmentation Test (Yopp, 1995).
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ways responsive students on the
Achenbach (p < .05). However, there
were no reliable differences between
these groups on PPVT-R, Sentence Im-
itation, or Word Discrimination.

We computed ESs as the differ-
ence between the means divided by 
the pooled standard deviation (Hedges
& Olkin, 1985). As shown in Table 5,
the largest ESs in absolute value
ranged from 0.58 to 1.72 for the always
responsive versus the nonresponsive
group. For the sometimes responsive
versus the nonresponsive group, ESs
ranged from 0.08 to 1.10; for the some-
times responsive versus the always re-
sponsive students, they ranged from
0.03 to 1.03.

Discriminant Function Analysis.
A discriminant function analysis was
used to determine which variables re-
liably predicted nonresponsiveness.
The variables were screened to elimi-
nate those that (a) were statistically
nonsignificant in the overall MANOVA
(i.e., Word Sequences), (b) correlated
highly with measures used to define
responsiveness (e.g., RLS correlated
highly with RLN), (c) correlated highly
with other child characteristic vari-
ables (e.g., Grammatical Closure was
associated strongly with both PPVT-R

and Sentence Imitation), and (d) had
non-normal distributions (pretreat-
ment Segmentation and Word Dis-
crimination). Thus, assumptions of
normality and homogeneity of vari-
ance were met. Table 6 shows the cor-
relations among pretreatment mea-
sures and measures used to define
responsiveness. Table 7 displays the
correlations among the child character-
istic measures.

Following this screening process,
the four remaining child characteristic
variables (i.e., pretreatment RLN, Ach-
enbach, PPVT-R, and Sentence Imita-
tion) and the amount and timing of
intervention were entered into a dis-
criminant function analysis to deter-
mine which combinations of variables
best predicted responsiveness status
(Huberty, 1994; Tabachnick & Fidell,
1996). The analysis had an adequate
sample size to variable ratio. The Box
M Test for equivalence of covariance
matrices between groups showed no
statistically significant difference (p =
.10), which indicates that the distribu-
tion of scores on the measures met the
assumption of multivariate normality
suggested for discriminant function
analysis.

Given our three groups (nonre-
sponsive, sometimes responsive, and

always responsive), two discriminant
functions were possible, because the
number of functions equals the num-
ber of groups minus one. With regard
to classification into groups, although
unequal sample sizes are not a prob-
lem in discriminant function analysis,
a conservative approach is recom-
mended to adjust for them (e.g., Ta-
bachnick & Fidell). This is important
because in discriminant function anal-
ysis, classification into groups is based
on two probabilities: prior likelihood,
or the prior probability of group mem-
bership (e.g., with three equal groups,
a student would have a 33% chance of
being in any given group), and poste-
rior likelihood (i.e., the functions rep-
resenting performance on the predic-
tor variables). Prior values, therefore,
were adjusted in proportion to the
groups’ sample sizes (nonresponsive, 
n = 34; sometimes responsive, n = 26;
always responsive, n = 44).

The discriminant function analy-
sis yielded high classification rates in
predicting responsiveness to interven-
tion. These rates were cross-validated
using a leave-one-out (i.e., jackknife)
method (Huberty, 1994). Table 8 shows
both the original and cross-validated
classification rates. Using the more
conservative cross-validation method,

TABLE 5
Effect Sizes for Child Characteristic Measures by Responsiveness Status

Always responsive Sometimes responsive Always responsive
vs. nonresponsive vs. nonresponsive vs. sometimes responsive

Achenbacha −1.20 *** −0.47 −0.65*

Grammatical Closureb 1.72*** 0.67* 0.99***

PPVT-Rc 1.60*** 1.10*** 0.24

Sentence Imitationd 1.06*** 0.86*** 0.26

Word Discriminationb 0.94*** 0.87*** 0.03

Word Sequencesd 0.58 0.08 0.51

Rapid Letter Naminge 1.57*** 0.53* 1.03***

Rapid Letter Sound f 1.23*** 0.95*** 0.64**

Segmentationg 0.66** 0.21 0.53*

aAchenbach Child Behavior Checklist (Achenbach, 1994). bTest of Language Development 2–Primary (Hammill & Newcomer, 1988). cPeabody Picture Vocabulary
Test–Revised (Dunn & Dunn, 1981). dDetroit Tests of Learning Aptitude (Hammill, 1991). eRapid Letter Naming Test (D. Fuchs, Fuchs, Thompson, Al Otaiba, Yen,
Yang, et al., 2001). fRapid Letter Sound Test (Levy & Lysynchuk, 1997). gYopp-Singer Segmentation Test (Yopp, 1995). 
*p < .05.  **p < .01. *** p < .001.
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group membership was correctly pre-
dicted for 82.40% of nonresponsive,
30.80% of sometimes responsive, and
84.10% of always responsive students.

Overall, 70.20% of the students were
correctly classified through the cross-
validated method. The kappa ap-
proach (Cohen, 1960) was used to fur-

ther test whether the relationship be-
tween the actual group membership
and the predicted group membership
was due to chance. The value of kappa
was .64, which represents respectable
agreement beyond chance (Landis &
Koch, 1977).

Table 9 shows the standardized
and structural coefficients. Standard-
ized coefficients are products of the
raw correlation coefficient of each vari-
able and the standard deviation and
are analogous to the standardized co-
efficient in multiple regression. There-
fore, in common with beta weights,
standardized coefficients provided a
standardized metric that allowed a di-
rect comparison of the relative impor-
tance or degree to which each variable
contributed to the function (Huberty,
1994; Pedhazur, 1982). Standardized
coefficients also showed whether vari-
ables were redundant across the two
functions.

An examination of the structural
coefficients, which are analogous to
factor loadings in factor analysis, re-
vealed the correlation between each
variable and the discriminant function.
The first discriminant function was
significant (p < .001) and accounted for
49% of the variance between groups.
The second function was not signifi-
cant but explained an additional 7% of
the variance. Inspection of the struc-
tural coefficients indicated that pre-
treatment RLN (i.e., naming speed),
PPVT-R (i.e., vocabulary), Achenbach

TABLE 6
Correlations among Pretreatment Measures and Measures Used to 

Define Responsiveness Status

Measures 1 2 3 4 5

Pretreatment
1. Segmentationa __
2. Rapid Letter Soundb 0.61* __
3. Rapid Letter Namingc 0.36* 0.60* __

Defining nonresponsiveness
4. Growth in Segmentation 0.10 0.29* 0.41* __
5. Growth in Rapid Letter Sound 0.20* 0.33* 0.37* 0.82* __

aYopp-Singer Segmentation Test (Yopp, 1995). bRapid Letter Sound Test (Levy & Lysynchuk, 1997). cRapid
Letter Naming Test (D. Fuchs, Fuchs, Thomson, Al Otaiba, Yen, Yang, et al., 2001).
*p < .01.

TABLE 7
Correlations Among Child Characteristics Measures

Measures 1 2 3 4 5

1. PPVT-Ra __

2. Word Discriminationb 0.35* __

3. Sentence Imitationc 0.62* 0.35* __

4. Grammatical Closureb 0.72* 0.37* 0.51* __

5. Achenbachd −0.32* −0.27 −0.10 −0.34* __

aPeabody Picture Vocabulary Test–Revised (Dunn & Dunn, 1981). bTest of Language Development 2–
Primary (Hammill & Newcomer, 1988). cDetroit Tests of Learning Aptitude (Hammill, 1991). dAchenbach
Child Behavior Checklist (Achenbach, 1994).
* p < .01.

TABLE 8
Original and Cross-Validated Classification Rates by Responsiveness Status

Predicted group membership

Nonresponsive Sometimes responsive Always responsive Total

Student status n % n % n % n %

Original Classification
Nonresponsive 29 (85.30%) 4 (11.80%) 1 (2.90%) 34 (100%)
Sometimes responsive 7 (26.90%) 9 (34.60%) 10 (38.50%) 26 (100%)
Always responsive 4 (9.10%) 3 (6.80%) 37 (84.10%) 44 (100%)

Cross-Validated Classification
Nonresponsive 28 (82.40%) 4 (11.80%) 2 (5.90%) 34 (100%)
Sometimes responsive 8 (30.80%) 8 (30.80%) 10 (38.50%) 26 (100%)
Always responsive 4 (9.10%) 3 (6.80%) 37 (84.10%) 44 (100%)
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(i.e., problem behavior), and Sentence
Imitation (i.e., phonological encoding
with syntactic awareness) correlated
with Function 1; and RLN and PPVT-R
correlated with Function 2.

As indicated earlier, we tested 50
of the original 104 students at the end
of what should have been third grade
for these children. Table 10 indicates
whether they had reading difficulties
at that time. There was a statistically
significant difference among nonre-
sponsive, sometimes responsive, and
always responsive students in terms of
school-identified reading problems 2
years beyond first grade, χ2(6, n = 50) =
40.60, p < .001.

Discussion

The purpose of this study was to pro-
vide a relatively comprehensive and
accurate description of nonresponders
to generally effective beginning read-
ing interventions. We took steps to ex-
tend prior work, both methodologi-
cally and conceptually. First, we used a
long-term definition of responsiveness/
nonresponsiveness to try to produce
more stable information about the
number and characteristics of nonre-
sponders. Second, we trained teachers
to implement the reading interven-

tions in their classrooms to create a
more realistic context for the study.
Third, we monitored their fidelity of
treatment implementation and that of
their students to eliminate improper
implementation as a contributing and
complicating cause of nonresponsive-
ness. Fourth, we selected a broad range
of child measures associated with non-
responsiveness in previous research.
Fifth, we conducted a 2-year follow-up
of our sample to determine how many
nonresponders would eventually be
identified as requiring special educa-
tion because of a reading disability.

Number of Nonresponders 
Over Time

Of the 227 students who received in-
tervention (in kindergarten-only, first
grade-only, or both kindergarten and
first grade) as part of the earlier study,
only 7.05% were nonresponsive. A
much higher proportion (25.35%) of
the 71 control students was nonrespon-
sive. This finding corroborates prior
investigations showing that K-PALS
plus Ladders to Literacy is a generally
effective beginning reading program
(e.g., Fuchs, Fuchs, Thomson, Al

TABLE 10
Third-Grade Educational Placement by Responsiveness Status

Nonresponsive Sometimes responsive Always responsive Total

Educational placement Intervention Controls Intervention Controls Intervention Controls Intervention Controls

Third grade, no reading 0 2 21 2 11 2 32 6
difficulties

Third grade, reading 1 2 0 0 0 0 1 2
difficulties (receiving 
tutoring and/or 
student study team  
in progress)

Third grade; IEP has 4 1 0 0 0 0 4 1
reading goals

Second grade; retained 0 4 0 0 0 0 0 4
due to reading 
difficulties

Total 5 9 21 2 11 2 37 13

Note. Intervention refers to intervention during kindergarten, first grade, or kindergarten and first grade.

TABLE 9
Standardized Canonical and Structural Coefficients for the Measures

Function 1 Function 2

All predictors All predictors

Measure Standardized Structural Standardized Structural

Achenbacha −0.47 −0.44 0.10 0.08

Treatment 0.45 0.25 0.19 0.08

PPVT-Rb 0.39 0.54 0.76 0.69

Rapid Letter Namingc 0.60 0.62 −0.69 −0.60

Sentence Imitationd 0.25 0.41 0.10 0.37

aAchenbach Child Behavior Checklist (Achenbach, 1994). bPeabody Picture Vocabulary Test–Revised
(Dunn & Dunn, 1981). cRapid Letter Naming (D. Fuchs, Fuchs, Thompson, Al Otaiba, Yen, Yang, et al.,
2001). dDetroit Tests of Learning Aptitude (Hammill, 1991).
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Otaiba, Yen, Yang, et al., 2001; Fuchs,
Fuchs, Thompson, Al Otaiba, Yen,
Yang, et al., 2002); it underscores the
importance of such programs in main-
stream classrooms; and it supports Vel-
lutino et al.’s (1996) warning that many
children with apparent reading dis-
abilities are really students without
reading disabilities who are in need of
competent early literacy instruction.

Among the children with reading
disabilities, the proportion of nonre-
sponders was higher. Of those with
IEPs in the earlier study, 26.67% of in-
tervention students were nonrespon-
sive, as compared to 66.76% of con-
trols. Many children with reading
disabilities require an intensity and
systematicity of instruction that ex-
ceeds what PALS, Ladders, or most
other best practices developed for
mainstream classrooms can offer. This
fact was substantiated not long ago by
a best-evidence synthesis of research
on the efficacy of peer tutoring for stu-
dents with high-incidence disabilities
(Mathes & Fuchs, 1994). Peer tutoring
was more effective than typical read-
ing instruction, but it was less effective
than one-to-one teacher tutoring or
teacher-led small-group instruction.

Virtually our entire sample
(91.89%)—and literally all children
with IEPs—who were nonresponsive
to kindergarten intervention remained
nonresponsive in first grade. At third
grade, four out of five children who
had been nonresponsive to kinder-
garten intervention had IEP goals in
reading. The remaining student was
receiving tutoring, and his case was be-
fore a school study team. Of nine con-
trol students who were nonresponsive
to classroom instruction in kinder-
garten, two had no reading difficulties,
one had IEP goals in reading, four had
been retained, and two were receiving
tutoring (and one of these two had a
school study team meeting pending).
To our knowledge, this 2-year follow-
up is unique in the sense that it may be
the first study to indicate that nonre-
sponsiveness to generally effective in-
terventions is a valid indicator of long-
term reading disability—a proposition

expressed 10 years ago by Vellutino et
al. (1996). Responsiveness to generally
effective intervention seems like it
would be an important component in a
more comprehensive approach to
identify children who require more in-
tensive instruction and possibly spe-
cial education.

Characteristics of
Nonresponders

To better understand our nonrespon-
ders, we looked for statistically reli-
able and educationally meaningful dif-
ferences between the characteristics 
of nonresponsive and always respon-
sive students. Nonresponsive students
scored about 1.5 SD lower than always
responsive students on measures of
vocabulary, rapid naming, and prob-
lem behavior; they were at least 1.0 SD
lower on measures of verbal memory.
Performance on all these measures, in
addition to the amount of intervention
that children had received (none vs.
one year vs. two years), correctly dis-
tinguished a large majority of children
who were nonresponsive (82.4%) and
always responsive (84.1%).

These measures provide a prelim-
inary but promising set of markers to
help practitioners to identify students
who are likely to be chronically nonre-
sponsive to generally effective inter-
ventions and to target them for most
intensive preventive instruction. Gen-
erally, these markers are consistent
with findings from a small but grow-
ing number of investigations exploring
the relations between child characteris-
tics and responsiveness to interven-
tion. A recent and pertinent meta-
analysis (Nelson et al., 2003) reported
moderately large ESs for rapid naming
(0.51) and problem behavior (0.46) and
smaller ESs for memory (0.31), IQ
(0.26), and demographic factors (0.07).

Vocabulary. Our nonresponders
performed poorly on the PPVT-R, a
measure of receptive vocabulary. Poor
vocabulary is strongly associated with
other weak verbal skills (e.g., Lonigan,

Burgess, & Anthony, 2000; Scarbor-
ough, 2002) and predictive of poor
reading ability (Catts, Fey, Zhang, &
Tomblin, 1999; Tabors, Snow, & Dick-
inson, 2001). The apparent importance
of weak performance on the PPVT-R
deserves further comment, especially
in light of the No Child Left Behind Act
of 2001. Under this act, states are re-
quired to ensure adequate reading
progress for all students. Accordingly,
schools are strongly encouraged to
offer scientifically based (or evidence-
based) instruction. Yet, the body of sci-
entifically based reading research (Na-
tional Reading Panel, 2000; Snow et al.,
1998) has often excluded children with
disabilities, such as those with a verbal
IQ below 70. Relatively little is known
about what constitutes effective read-
ing practices and adequate progress
for this subgroup.

Some have argued that verbal
ability, or IQ in general, is not related
to responsiveness to intervention.
Fletcher, Lyon, Barnes, et al. (2002), for
example, wrote, “The concept of IQ as
it is applied to LD is outmoded and re-
flects an obsolete practice. . . . IQ tests
do not measure aptitude for learning
or provide an index of response to in-
tervention” (p. 234; see also Fletcher,
Morris, & Lyon, 2003). To the extent to
which we may legitimately jump from
our nonresponders’ poor PPVT-R per-
formance to verbal ability to IQ (and at
least some would counsel that these
jumps are too many and too large), our
findings suggest that it is premature to
conclude that verbal ability and IQ are
not related to responsiveness. In oth-
ers’ work, the importance of verbal
ability and IQ to responsiveness has
often been explored for a rather re-
stricted range of children. Vellutino et
al. (1996), for example, studied only
those children with IQ scores greater
than 90. Restrictions in range, of
course, diminish the likelihood of ob-
taining statistically significant find-
ings. In contrast to much of the prior
research, we included students with
disabilities and, partly for this reason,
we had a more heterogeneous sample
with a broader range of verbal skills.
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The presence or absence of a rela-
tionship between verbal ability or IQ
and nonresponsiveness to generally ef-
fective intervention may also depend
on the researchers’ definitions of non-
responsiveness. In a recent review of
13 studies, Fuchs and Young (2006)
found that IQ was a better predictor
when the dependent measure was de-
fined as “reading comprehension”
than when it represented “word read-
ing” or “phonological awareness.” In
this study, we used fluency mea-
sures rather than word-level reading
measures to define responsiveness/
nonresponsiveness. That vocabulary
was related to fluency measures is con-
sistent with a view of reading develop-
ment whereby verbal skills provide 
support for fluent reading and compre-
hension (Wolf & Bowers, 1999). Scarbor-
ough (2002), for example, has argued
that “ ‘reading comprehension’ deficits
are essentially oral language limita-
tions” (p. 98). In short, whether vocabu-
lary, verbal ability, or IQ distinguishes
responders from nonresponders may be
affected by the range of performance of
the students studied and by how their
responsiveness/nonresponsiveness is
defined. Their importance is no doubt
further influenced by the nature of the
intervention and the fidelity with which
it is conducted. At present, the claim that
verbal ability or IQ is unrelated to
responsiveness/nonresponsiveness
may be insufficiently nuanced.

Problem Behavior. The relation-
ship between problem behavior (as
rated by teachers on the Achenbach)
and nonresponsiveness corroborates
findings from prior studies (O’Shaug-
nessy & Swanson, 2000; Snider, 1997;
Uhry & Shepherd, 1997; Vellutino 
et al., 2000; Vellutino et al., 1996). Tor-
gesen et al. (1999) and Vadasy et al.
(1997), for example, reported that
many nonresponders demonstrated
inattention and conduct problems
even when instruction was delivered
in one-to-one tutorials. We, too, have
observed this in recent efforts to pro-
vide nonresponders with more inten-
sive reading instruction in groups of

two and three children. The distracti-
bility or conduct problems of some are
so severe that much of the tutoring
time is lost to behavior management. It
should come as no surprise, therefore,
that levels of reading achievement
among special education students with
severe behavior disorders in elemen-
tary school are often 1.5 to 2 grade lev-
els lower than those of their peers; they
are lower still when these students
reach high school (e.g., Kauffman, Cul-
linan, & Epstein, 1987).

This prompts at least two thoughts.
First, nonresponsiveness to generally
effective early reading instruction may
well reflect the co-occurrence of two or
more disabilities for many children.
Pennington’s (2004) work has sug-
gested that reading disabilities and
attention-deficit/hyperactivity disor-
der (ADHD) are often comorbid. Ad-
ditional research like Pennington’s
should focus on the nature of comor-
bidity to better understand nonrespon-
siveness. Second, such research may
lead to more comprehensive treat-
ments that address multiple dimen-
sions of disability (e.g., reading dis-
ability and ADHD) rather than a single
dimension. Reading interventions, for
example, may be combined with cog-
nitive behavior modification or self-
regulation strategies (e.g., Graham &
Harris, 2005). If such comprehensive
and complex treatments prove effec-
tive, a future question will be, How can
they be made sufficiently practical for
use in schools?

Race, Age, Socioeconomic Status,
and Memory. Finally, there were no
differences between responders and
nonresponders on race, age, or socio-
economic status. In this respect, our
study differs from that of Foorman 
et al. (1997), who found that even in
the most effective reading treatment,
Hispanic children achieved less
growth than native English speakers.
None of the children in our sample
were English language learners. We
also failed to find reliable differences
between our groups on verbal mem-
ory for abstract words or on phono-

logical discrimination. Vellutino et al.
(1996), in contrast, reported differ-
ences between responsive and non-
responsive students on a measure 
assessing immediate and delayed re-
call of abstract words. These differ-
ences might be explained by the fact
that our measure, the Word Sequences
subtest of the DTLA-3, did not require
delayed recall.

Study Limitations

We wish to emphasize several impor-
tant study limitations. First, our inter-
pretation of intervention responsive-
ness may well be confounded by the
significantly lower fidelity of interven-
tion implementation for nonrespon-
sive students than for always respon-
sive students. This was true during
two of six fidelity checks—the first in
kindergarten for Ladders activities, and
the second in the fall of first grade for
PALS. Thus, it is unclear whether the
lower fidelity of intervention imple-
mentation disadvantaged students from
the start, and whether differences in
implementation rather than differ-
ences in child characteristics were as-
sociated with student responsiveness
status.

The second limitation relates to
our sample size. To maximize the num-
ber of students for our various analy-
ses, we combined two kindergarten in-
terventions (PALS plus Ladders and
Ladders only) despite the fact that one
(PALS plus Ladders) appeared to be
more effective than the other (Ladders
only; see D. Fuchs, Fuchs, Thompson,
Al Otaiba, Yen, Yang, et al., 2001). Thus,
it is unclear whether nonresponsive-
ness to intervention was due to differ-
ences in the two interventions rather
than to characteristics of the partici-
pants. Recall that at follow-up in third
grade, only one student who partici-
pated in PALS plus Ladders was a non-
responder, whereas 11 students who
received Ladders only were nonrespon-
ders. Unrelated but important, attri-
tion during our 2-year follow up was
considerable.
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Third, several child characteristic
measures (RLN, RLS, and Segmenta-
tion) were administered prior to treat-
ment in the earlier study, whereas
other measures (Achenbach, Gram-
matical Closure, PPVT-R, Sentence Im-
itation, Word Discrimination, and Word
Sequences) were administered follow-
ing the treatment implementation in
the present nonresponder study. A
given child’s relative performance
across these measures may thus have
been influenced by historical, matura-
tional, or other factors, possibly threat-
ening the validity of our findings.

Fourth, general classroom in-
struction was not systematically ob-
served. Fidelity of treatment data were
obtained in the intervention classes,
and intervention teachers’ instruction
was informally noted. In control classes,
there was no formal and little informal
observation. Hence, besides the type 
of basal reading curriculum, little is
known about the quality of instruction
in our study classes. Similarly, we can-
not provide information about reading
instruction for any of the children in
second and third grades beyond re-
porting the type of basal reading cur-
riculum. Finally, our results are tied to
our definition of nonresponsiveness as
well as to our specific intervention; dif-
ferent definitions of nonresponsive-
ness and different interventions may
well yield different numbers and dif-
ferent types of nonresponders (see Al
Otaiba & Fuchs, 2002).

Conclusions

These limitations notwithstanding, the
primary contribution of our study is in
extending the knowledge base on non-
responders to more typical school con-
texts in which classroom teachers pro-
vided early literacy intervention to
heterogeneously grouped students.
Such research is critically important in
light of the No Child Left Behind re-
quirements to help all children learn to
read at grade level. We have shown
that a generally well-implemented,
systematic, explicit, peer-mediated in-
tervention, targeting phonological and

alphabetic awareness and supple-
mented by teacher-directed phonolog-
ical awareness training, can substan-
tially reduce the number of students at
risk for reading problems. By follow-
ing our children through third grade,
we confirmed that none of the children
who responded initially to this class-
room instruction later developed read-
ing difficulties.

In light of our findings and study
limitations, there is a need for contin-
ued research to address the needs of
children who do not respond to scien-
tifically based classroom (or primary-
level) instruction. Our nonresponders
clearly required a secondary level of
intervention, using a different method
or combination of methods delivered
with greater intensity than was avail-
able to our study participants. Given
the heterogeneity of the nonrespon-
ders, we believe that this secondary
level of instruction must not only be
more intensive, but must be tailored to
children’s individual strengths and
weaknesses. Perhaps the most hum-
bling implication of our study is that
although we and others have learned
much about what is necessary to re-
duce the number of nonresponders
and to understand some of the charac-
teristics that make it difficult for them
to learn to read in mainstream class-
rooms, we do not yet know nearly
enough about which specific approaches
are key to ensure that no child is left
behind.
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