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THIS STUDY investigated the effectiveness of combining enhanced classroom instruction and intense supple-
mental intervention for struggling readers in first grade. Further, it compared two supplemental interventions de-
rived from distinct theoretical orientations, examining them in terms of effects on academic outcomes and whether
children’s characteristics were differentially related to an instructional intervention. One intervention (Proactive
Reading) was aligned with behavioral theory and was derived from the model of Direct Instruction. The other inter-
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CETTE ÉTUDE a examiné l’efficacité de la combinaison d’un enseignement renforcé en classe avec une inter-
vention supplémentaire intense sur des lecteurs de première année en difficulté. Plus précisément, elle a comparé
deux interventions supplémentaires provenant d’orientations théoriques distinctes, en les examinant en termes 
d’effets sur les résultats académiques et en fonction des caractéristiques des enfants selon le type d’intervention.
Une intervention (Lecture proactive) correspondait à une position behavioriste et était issue du modèle de l’en-
seignement direct. L’autre intervention (Lecture répondante) correspondait à une théorie cognitiviste et était issue
d’un modèle d’apprentissage cognitif. Ces interventions ont été effectuées auprès de petits groupes d’élèves de pre-
mière année présentant des risques de difficultés en lecture. On a opéré différentes mesures de la lecture ou de
mesures associées avec la réussite en lecture en début d’apprentissage. Les résultats ont montré que, a) les élèves de
première année qui étaient en risque d’échec en lecture et qui ont reçu un enseignement supplémentaire sous
forme d’intervention en Lecture proactive ou en Lecture répondante ont obtenu de meilleurs résultats que ceux
qui ont reçu seulement un enseignement renforcé en classe, b) un enseignement renforcé en classe permet 
d’atteindre un plus haut niveau de développement en lecture pour beaucoup d’enfants présentant un risque
d’échec en lecture, c) les deux interventions ont été pour l’essentiel aussi efficaces l’une que l’autre, quoique 
reflétant des perspectives théoriques différentes, et d) les caractéristiques des enfants ne permettent pas de prédire
de manière différenciée l’efficacité de telle ou telle intervention.

Les effets d’un
enseignement
théoriquement
différent et de

caractéristiques
d’élèves sur les

compétences de
lecteurs en

difficulté
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opment of preskills necessary for application of
problem-solving strategies. Responsive Reading fol-



outcomes, we hypothesized that initial phono-
logical awareness, rapid automatic letter
naming, and vocabulary would differentially
predict individuals’ responses to the two sup-
plemental interventions. Based on differences
in expected time devoted to different compo-
nents of reading in the two interventions, we
expected the Proactive approach to be more
effective for children struggling with phono-
logical processing and the Responsive ap-
proach to be more effective for children
struggling with vocabulary development.

Method
Participants

Schools
This research was conducted in six U.S.

schools in a large urban school district in Texas. We
selected these schools because they had been desig-
nated as relatively high-performing schools in read-
ing by the state’s department of education and the
school district, which we used as an indicator of a
successful classroom reading program. One school
was designated as acceptable (with high reading
scores), two were identified as recognized, and three
were designated as exemplary when the study began.
Performance on a nationally normed, group-
administered reading achievement test at the end of
first grade indicated that the average reading perfor-
mance in each of the six schools was above the na-
tional average. As we did not have the resources to
provide extensive classroom-level intervention, selec-
tion of these schools helped ensure that we were ex-
amining the effect of quality classroom reading
instruction with and without supplemental interven-
tion. None of these schools were eligible for Title I (a
federally funded program for at-risk students), and
all served diverse student populations in terms of
ethnicity and socioeconomic status. 

Students
During each of two years, we identified within

these schools a sample of first graders who showed
significant risk for reading difficulties. In order to
determine which students were at risk for reading
difficulty, classroom teachers and our research team
screened all students at the end of kindergarten with-
in the six participating schools using the kinder-
garten screening portion of the Texas Primary

Reading Inventory (TPRI). At the beginning of the
first-grade year we screened any students entering
the school for the first time with the first-grade
TPRI screen. 

The kindergarten screen of the TPRI was de-
rived from a large longitudinal study of students in
kindergarten through grade 2 (Schatschneider,
Francis, Foorman, Fletcher, & Mehta, 1999). At
kindergarten, it consists of a two-minute assessment
of letter–sound knowledge and phonological aware-
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tion, and 101 students who were typically achieving.
After the effects of attrition, 78 Proactive Reading
students, 83 Responsive Reading students, 91 at-risk
students who received quality classroom instruction
only, and 94 typically achieving students were 
assessed at posttest.

Table 1 summarizes the demographic informa-
tion and educational status information for all par-
ticipants because statistical analyses included all
children. Given that the small number of Asian
American children precluded treating them as a sep-
arate group in analyses and given that these children’s
language and literacy scores closely paralleled those
of the Caucasian children, the Asian American and
Caucasian groups were combined for analyses that
sought to evaluate ethnicity effects prior to the main
hypothesis testing. Most notably, no statistically sig-
nificant differences among the at-risk groups were
detected for any of the demographic or educational
status variables.

Intervention teachers
We employed six certified teachers to provide

the intensive supplemental instruction. Three of the
teachers taught Proactive Reading and three taught
Responsive Reading. Each teacher taught at two dif-
ferent schools during each school day, enabling us to
place both a Proactive and a Responsive teacher in
each school so that school effects and intervention
teacher effects were not confounded. Four of the six
teachers held master’s degrees, and several had teach-
ing certifications in multiple areas. Five were certi-

fied in elementary general education, two in special
education, three in English as a second language, one
in early childhood education, and two as reading
specialists. Two of the teachers also held certificates
in educational administration. The mean years of
teaching experience for the six teachers prior to the
onset of the study was nine years, with a range from
3 to 22 years. All six teachers were experienced at
teaching primary-grade students. The same six teach-
ers delivered the Proactive and Responsive interven-
tions during the two years of the study.

Classroom teachers
Thirty first-grade classroom reading teachers

from the six schools participated in this research
across two years. Sixteen of these teachers participat-
ed in both years of the study. All teachers used one of
two basal reading series adopted by the district and
selected by their respective schools. Both of these
basal programs provided guidance for delivering a
comprehensive reading curriculum and included the
previously discussed critical content. Observations of
the classroom reading instruction indicated that
teachers’ implementation of their adopted basal pro-
grams was highly varied and that almost all teachers
included other resources and methods to supplement
or replace activities in the basal. Also, there was con-
siderable variation in the classroom management
styles observed, but all classroom teachers had rou-
tines and behavioral expectations that were known to
the students. 

Proactive Responsive Enhanced classroom Typically achieving

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

Age in months 92 — 78 (4.9) 92 — 78 (4.2) 114 — 78 (4.8) 101 — 79 (4.8)

Ethnicity
Caucasian and Asian 29 31 30 32 34 30 36 36
African American 40 44 41 45 52 45 41 40
Latino/Hispanic 23 25 21 23 27 24 24 24
Native American 0 0 0 0 1 1 0 0

Gender
Male 52 57 53 58 68 60 63 62
Female 40 43 29 32 46 40 38 38

Special services
Special education 3 3 2 2 3 3 1 1
Speech therapy 6 7 3 3 8 7 2 2
ESL 0 0 4 5 6 5 4 4

Note. No contrasts were significantly different.

TABLE 1 
STUDENT DEMOGRAPHIC INFORMATION BY GROUP







provide immediate corrective feedback if an error oc-
curred. Instructors had to make on-the-spot judg-
ments about why an error occurred and to focus on
that aspect of the task when corrective feedback was
provided. 

To facilitate student enthusiasm for learning,
instructors provided immediate positive feedback
about each activity as students demonstrated mas-
tery. Because the curriculum was designed to gradu-
ally and cumulatively become more complex, the
majority of each lesson was composed of review and
generalization work. Thus, each lesson contained
very little new content. The expectation was that stu-
dents would enter each new activity each day able to
achieve at least 80% accuracy on their first try, with
100% accuracy being achieved after error corrections
and scaffolding had occurred. 

Responsive Reading 
Responsive Reading also provided for explicit

instruction in phonemic awareness and phonemic
decoding, but it dedicated relatively less time to the
practice of these skills in isolation than did the
Proactive approach. Students in the Responsive in-
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link the book’s subject matter to prior knowledge
and to establish a purpose for reading. During and
after reading, teachers frequently asked questions 
r
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measures a child’s efficiency of phonological access.
In this subtest, students are timed as they provide the
names of a set of known letters for 60 seconds. The
range of reliabilities (internal consistency) on the
CTOPP subtests for this age group range from .70
to .91, all acceptable or better. 

Untimed word reading entailed reading words
from an IRT-based list of increasingly more difficult
words developed by our research team. This list has
been found to be very sensitive to short-term growth
in word recognition ability (see Foorman et al., 1998).
The words on the list were selected according to fre-
quency and diversity of linguistic and orthographic
features represented in early primary texts. The inter-
nal consistency of this measure is .90 (O’Malley,
Francis, Foorman, Fletcher, & Swank, 2002). 

Word reading fluency and nonword reading
fluency were measured using the Sight Word
Efficiency and Phonemic Decoding Efficiency sub-
tests from the Test of Word Reading Efficiency
(TOWRE). In these subtests, students read as many
words as they could in 45 seconds or decoded as
many pseudowords as they could in 45 seconds.
Each list of words and nonwords was arranged so
that items increased in difficulty. We included both
words and nonwords to ensure that we measured
both phonological decoding ability and sight recog-
nition of familiar or partially familiar words. Internal
consistency exceeds .95 for both subtests. 

Passage reading fluency was measured as words
read correctly per minute (WCPM) on timed one-
minute oral reading samples of end-of-first-grad-0.0051 Tc0.37(ectly per 7sly hs they c49 -1.0956 TD-0.08256 (e)0.)0( ou7 r)9.7(eJ2.14.8(W)77.8(o)0a)0(a)11.9(wor)1Co7(enuous Ass-0.m)]TeJ2.ficiency



while controlling for classroom effects. The same
multilevel modeling approach was used with the
norm-referenced, end-of-year data, except that time
was not included in the model and rates of growth
were therefore not computed. Analyses that ad-
dressed hypotheses 1, 2, and 3 focused on the inter-
vention group, as it predicted the intercept or slope
parameters, as the correlate of change. Analyses that
addressed hypothesis 4 examined student characteris-
tics as correlates of change that may have interacted
with intervention.

Prior to predicting individual students’ growth
patterns, it was necessary to accurately characterize the
overall growth pattern of the sample for each out-
come. Accurate descriptions of the sample’s general
growth patterns were achieved through a process
called building the unconditional models. Growth can
be linear, characterized by a slope that is a straight
line. It can also be nonlinear, which is common in
grade 1 (see Foorman et al., 1998). Thus, it was neces-
sary to test models with linear and curvilinear growth. 

Building accurate unconditional models of the
sample’s growth patterns also required that we exam-
ine whether there was significant variability among
individual children’s growth patterns. Examination
of individuals’ variability from the average growth
pattern involved testing whether the change parame-
ters (e.g., intercept and slope) should be fixed or
freely estimated. Fixed parameters have the same val-
ues for all children. Random parameters are freely es-
timated across children and quantify the degree of
individual variability. 

Characterizing the present sample’s growth pat-
terns involved sequentially testing a series of models
that increased in complexity by one change parame-
ter per model to determine which model best charac-
terized the sample’s growth. The order of the five
models that could have potentially been examined
were as follows: (a) straight line growth with random
intercept and fixed slope; (b) straight line growth
with random intercept and random slope; (c) curvi-
linear growth with random intercept, fixed slope,
and fixed quadratic; (d) curvilinear growth with ran-
dom intercept, random slope, and fixed quadratic;
and (e) curvilinear growth with random intercept,
random slope, and random quadratic. If the mean
value of the target change parameter in a given mod-
el was significantly different from 0 using a criterion
alpha level of .05, then that parameter was kept and
model building continued in the order above. If the
new parameter being tested was not significant, then
that parameter was dropped from the model and
model building ceased.

Identifying parameters that should or should
not be in the unconditional model is not the same as
testing for significant differences between groups,
even though a t statistic is reported for both. It is
possible that the number of tests of significance of
parameters could lead to Type I errors in some in-
stances, falsely identifying a parameter as important,
but such errors are less critical than failure to identify
a potentially significant parameter. Setting alpha at
.05 provided an appropriate balance for Type I and
II errors. We centered growth trajectories at the final
wave of assessment so that intercepts represented ex-
pected levels of achievement in April. This approach
is standard practice for growth curve modeling and is
necessary to develop unconditional models that ac-
curately, parsimoniously, and understandably charac-
terize change within the sample. 

Once the best unconditional models were de-
termined, change parameters were correlated with
relevant predictors of growth, such as intervention
group or children’s initial status on reading-related
skills. These conditional models directly tested the ef-
fectiveness of the interventions and whether specific
child characteristics differentially predicted change
associated with an intervention. We tested each out-
come separately because a univariate approach is
consistent with our interest in replicating findings
across measures of the same construct that vary in as-
sessment method, thus avoiding method dependence
of the findings. 

Magnitude and reliability of effects 
Hypotheses 1, 2, and 3 involved follow-up

comparisons of intervention-group effects.
Hypothesis 4 involved a few follow-up comparisons
of intervention group by child characteristic interac-
tion effects. All of these comparisons were conducted
using a critical alpha level of .05. A Bonferroni ad-
justed alpha of .01 was not used because it was
judged too conservative and would inflate the Type
II error rate. Instead, our use of a .05 criterion was
consistent with our goal of using the current sample
and being able to detect practically important and
educationally significant effects of at least moderate
effect size. The tables indicate statistical significance
at multiple criterion alpha levels so that readers can
independently judge the contrasts if they desire to do
so. The second way we evaluated our interventions
did not rely on an arbitrarily determined criterion
but instead involved examining effect sizes. This
helped us quantify the magnitude of group differ-
ences on the intercept (i.e., scores in April or May)
and slope (i.e., growth rates) of the two supplemen-
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tal intervention groups relative to the intercept and
slope of the enhanced classroom group. Effect sizes
were calculated for the intercept and slope terms by
subtracting the estimates of the enhanced classroom
group from the estimates of the intervention groups
and dividing by the square root of the residual. 

Analyses to identify confounding
variables

Prior to addressing our two primary research
questions, it was necessary to consider the influence of
differences among the groups that might influence the
outcomes. First we examined differences in initial sta-
tus. Differences in initial levels of literacy development
between the typically achieving and at-risk groups were
expected. However, we did not expect the three at-risk
groups to differ in these characteristics. Second, we ex-
amined other student-level variables that would repre-
sent potential covariates in the analyses. These included
gender, ethnicity, classroom, and cohort. Cohort had to
be considered because we conducted the study over two
consecutive years to increase the sample size. Covariate
effects are reported for each analysis in which they were
significant. There were no instances where any covariate
interacted with intervention. 

Analyses of baseline differences in
October

Multilevel modeling was used to control for
classroom effects and test for group differences in ini-
tial status on the following baseline measures: TPRI
letter names and sounds (used to identify students’ risk
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The overall effect of group was significant on
the slope, F(3, 1428) = 53.22, p < .001, and inter-
cept, F(3, 85) = 18.70, p < .001. Follow-up compar-
isons of the groups’ slopes indicated that both the
Proactive and Responsive intervention groups
demonstrated significantly more rapid development
than that of the enhanced classroom and typically
achieving groups (see second column of Table 3 and
Figure 2). Finally, rates of growth in untimed word
reading among the two intervention groups were
comparable.

Comparisons of the groups’ intercepts revealed
that both intervention groups had April scores in un-
timed word reading that were significantly higher
than those of the enhanced classroom group (see
Table 3). Both intervention groups had April scores
that continued to be lower than those of the typical-
ly achieving group. Finally, the two intervention
groups had comparable scores on untimed word
reading in April.

Word reading fluency
The sample’s growth in TOWRE Word

Reading Fluency was best described by an uncondi-
tional model with random intercept, random slope,
and random quadratic terms, indicating there were

reliable individual differences in rates of growth,
curvilinearity of growth patterns, and April scores.
The unconditional model also included random in-
tercept and random slope terms at the classroom lev-
el. These later parameters modeled reliable classroom
differences in rates of growth and April scores.
Among potential covariates, there was a small but
statistically significant effect of cohort on individu-
als’ degree of curvilinearity of growth in word read-
ing fluency, F(1, 437) = 4.33, p < .05, such that the



Two reading interventions 167

of the Proactive group in Figure 3). The Responsive
group failed to demonstrate a growth rate or acceler-
ation pattern that was significantly different from
the typically achieving or enhanced classroom
groups. Finally, there were no statistically significant
differences between the growth rates and acceleration
patterns of the two intervention groups. 

Comparisons of the intercept values found that
both of the intervention groups had word reading
fluency scores in April that were higher than those of
the enhanced classroom group. The intervention
groups continued to have lower April scores than the
typically achieving group, and they were comparable
to one another. 

Nonword reading fluency
The sample’s growth in TOWRE nonword

reading fluency was best described by a model in-
cluding random intercept and random slope terms,
indicating there were reliable individual differences
in linear rates of growth and April scores. The un-
conditional model also included random intercept
and random slope terms at the classroom level, indi-
cating there were reliable classroom differences in
rates of growth and April scores. There were no ef-
fects of cohort, gender, or ethnicity. There were sig-
nificant group differences in students’ growth in
nonword reading fluency, controlling for classroom.

The overall effect of group was significant on the 
intercept, F(3, 85) = 18.11, p < .001, but not the
slope, F(3, 1436) = 2.14, p = .09 (see Table 3). Only
the Proactive group demonstrated a statistically sig-
nificant quicker growth rate than the enhanced class-
room group or the typically achieving group. The
intervention groups had comparable growth rates.
All three at-risk groups had comparable April scores
on nonword reading fluency, and all three at-risk
groups had lower April scores than the typically
achieving group. 

Passage reading fluency
We examined cohorts separately on passage

reading fluency because we collected a different
number of one-minute oral reading samples in year
1 and year 2 and because the same stories were 
administered at different time points during those
years.

Cohort 1
The unconditional model that best described

the sample’s improved ability to fluently read con-
nected text during the first year of the study was a
model with random intercept, random slope, ran-
dom quadratic, and fixed cubic terms. In other
words, there were reliable individual differences in

FIGURE 3 
GROWTH IN WORD READING FLUENCY BY INTERVENTION
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rates of growth, curvilinearity of growth patterns,
and April scores. The unconditional model also in-
cluded random intercept and random slope terms at
the classroom level, reflecting reliable classroom dif-
ferences in growth rates and April passage reading
fluency scores. 

There were significant group differences in
growth of passage reading fluency, controlling for
classroom (see Figure 4). The overall effect of group
was significant on the intercept, F(3, 56) = 14.58, p
< .001, and slope, F(3, 1935) = 5.03, p < .01. The
typically achieving group demonstrated significantly
more rapid development (slope) than the Proactive,
Responsive, and enhanced classroom groups. Both
intervention groups demonstrated growth rates com-
parable to those of the enhanced classroom group
and to each other. Accordingly, the typically achiev-
ing group had higher April scores (intercept) than all
three at-risk groups, and the three at-risk groups had
comparable April scores. 

Cohort 2
Growth in ability to read connected text in

year 2 was best described by a model including ran-
dom intercept, random slope, and random quadratic
terms. There were reliable individual differences in

rates of growth, curvilinearity of growth patterns,
and April scores. The unconditional model also in-
cluded a random intercept term at the classroom lev-
el, reflecting reliable classroom differences in April
passage reading fluency scores. Among potential co-
variates, there was a significant effect of gender on
the intercept, F(1, 17) = 9.94, p < .01; slope, F(1,
2379) = 6.64, p = .01; and quadratic, F(1, 2379) =
3.57, p = .05. Specifically, the passage reading fluen-
cy of girls started off higher and increased more
rapidly than for boys.

There were significant group differences in
growth in reading connected text, controlling for
classroom and gender. The overall effect of group
was significant on the intercept, F(3, 53) = 16.45, p
< .001; slope; and quadratic terms, Fs(3, 2370) =
4.86 and 13.98, ps < .01, respectively. The three at-
risk groups demonstrated more accelerated rates of
growth relative to the typically achieving group, such
that the at-risk groups showed slower initial growth
followed by accelerated growth during the last two
thirds of the year (see Figure 5). Most important was
that the two intervention groups demonstrated







Two reading interventions 171

well enough to be administered the WJ-III Reading
Fluency test. Moreover, the four groups differed in
terms of the proportion of children who could or
could not be administered WJ-III Reading Fluency
at the end of the year, �2 (3) = 19.14, p < .001.
Specifically, 2 of the 43 children were in the typically
achieving group, 7 children were in the Proactive in-
tervention group, 14 children were in the Responsive
intervention group, and 20 children were in the en-
hanced classroom group. The difference in propor-
tions of children who were testable between the
Proactive and enhanced classroom groups was signif-
icant, �2 (1) = 5.29, p = .02. Similarly, there were
eight children who were administered the end-of-
year assessment battery but who could not be ad-
ministered either of the CRAB-R subtests. Of these
children, three participated in the Responsive inter-
vention, and five participated in the enhanced class-
room condition. 

The two intervention groups had comparable
scores on all but one end-of-year outcome measure.
Specifically, the Proactive group had higher scores
than the Responsive group on end-of-year WJ-III
Word Attack skills. The Proactive intervention effect
on word attack was also the only exception to the
general finding that children in the intervention
groups continued to have lower end-of-year scores
than children in the typically achieving group. 

Effect sizes for the intervention groups relative to
the enhanced classroom group were calculated in the
same manner as for the growth analyses, except that 

effect sizes were only calculated for the intercept be-
cause there was no slope term. It should also be noted
that the scores on the norm-referenced tasks are largely
in the average range. Effect sizes are in the small to
moderate range (see Table 6). Effects sizes are largely
comparable in the two intervention groups except for
word attack, where effects for Proactive were larger. 

Hypothesis 4: Child
characteristics predicting
response to intervention

We examined hypothesis 4 by asking if chil-
dren’s initial status on relevant reading-related skills
interacted with group when predicting either growth
rates or April scores of growth outcomes or end-of-
year standardized achievement. The interaction
terms that specifically addressed hypothesis 4 were
sequentially dropped if found nonsignificant so that
any main effects of initial reading skills on literacy
acquisition would be apparent.

Growth outcomes



main effects of phonological awareness on intercepts
for TOWRE word reading fluency, TOWRE non-
word reading fluency, and TCARE passage reading
fluency in Table 7). Initial phonological awareness
scores were positively associated with growth in all
fluency scores, such that higher initial phonological
awareness scores were associated with steeper growth
in fluency and lower initial phonological awareness
scores were associated with slower growth in fluency
(see main effects of phonological awareness on slopes
in Table 7). The positive relations of initial phonolog-
ical awareness with growth in fluency and with fluen-
cy scores throughout the year were most pronounced
in the typically achieving group and were less pro-
nounced in the three at-risk groups, which accounted
for the significant group by phonological awareness
interaction effects in Table 7. No significant interac-
tions were apparent among the at-risk groups.

The relationship of initial phonological aware-
ness with growth in untimed word reading was very
different than the relationship of initial phonological
awareness with growth in fluency. Initial phonologi-
cal awareness was still positively related with un-
timed word reading scores at all time points;

however, initial phonological awareness was negative-
ly related to growth in untimed word reading in the
typically achieving group. The negative relationship
of initial phonological awareness with growth among
the typically achieving students, along with the rela-
tive lack of association between initial phonological
awareness and growth in the at-risk groups, account-
ed for the significant group by phonological aware-
ness interaction on the slope term of the untimed
word reading model in Table 7. 

Efficiency of phonological access
Letter naming efficiency on RAN at the begin-

ning of the year was significantly and positively relat-
ed to fluency scores across the school year (see main
effects of RAN on intercepts for word reading fluen-
cy, nonword reading fluency, and passage reading
fluency in Table 8). In addition, initial RAN scores
were positively associated with growth in all fluency
scores. Higher initial RAN scores were associated
with steeper growth in fluency, and lower initial
RAN scores were associated with slower growth in
fluency (see main effects of RAN on fluency slopes
in Table 8). Moreover, initial RAN scores significantly
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Intercept Slope Quadratic

df F df F df F

Word reading fluency
Group 3, 85 19.05*** 3, 1423 5.47*** 3, 1423 3.45*
PA 1, 1423 46.35*** 1, 1423 6.58*** 1, 1419 1.34a

Group X PA 3, 1423 6.15*** 3, 1420 2.34a 3, 1416 1.19a

Nonword reading fluency
Group 3, 85 7.56*** 3, 1431 4.06** — —
PA 1, 1431 62.32*** 1, 1431 10.11** — —
Group X PA 3, 1431 13.61*** 3, 1428 0.65a — —

Passage reading fluency (cohort 1)
Group 3, 56 4.55** 3, 1924 2.68* 3, 1924 1.58a

PA 1, 1924 15.21*** 1, 1924 9.12** 1, 1923 0.37a

Group X PA 3, 1924 0.89 3, 1924 2.66* 3, 1920 0.58a

Passage reading fluency (cohort 2)
Group 3, 53 7.32*** 3, 2365 6.62*** 3, 2365 13.92***
PA 1, 2365 28.33*** 1, 2365 10.47*** 1, 2361 0.04a

Group X PA 3, 2365 10.88*** 3, 2362 0.28a 3, 2358 1.14a

Untimed word reading
Group 3, 85 5.07** 3, 1420 37.17*** — —
PA 1, 1420 44.33*** 1, 1420 19.53*** — —
Group X PA 3, 1420 2.51 3, 1420 10.69*** — —

Note. df = degrees of freedom; PA = phonological awareness. Models of growth in untimed word reading and nonword reading fluency did not 
include quadratic terms.
aNonsignificant terms that were dropped from the model, resulting in an increase in degrees of freedom.
*p < .05; **p < .01; ***p < .001.

TABLE 7
EFFECTS OF INITIAL PHONOLOGICAL AWARENESS ON GROWTH IN READING 
AND RESPONSE TO INTERVENTION
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interacted with group when predicting growth pat-
terns in fluency (see Table 8). Specifically, initial
RAN scores were more strongly related to fluency
scores at all testing periods in the typically achieving
group than in the three at-risk groups, where no in-
teractions were apparent. 

The relationship of initial RAN with untimed
word reading was similar to that of initial phonologi-
cal awareness with word reading. Initial RAN was
positively related to untimed word reading scores at
all time points; however, initial RAN was negatively
related to growth rates in the typically achieving
group, accounting for the significant group by RAN
interaction on the slope term of the untimed word
reading model in Table 8. Again, there were no inter-
actions apparent among the at-risk groups.

Vocabulary
Table 9 shows that WASI Vocabulary scores

were unrelated to growth patterns in word reading
fluency, nonword reading fluency, and passage read-
ing fluency in the second cohort. However, WASI
Vocabulary was positively related to growth rates on
passage reading fluency among children in the
Proactive and typically achieving groups who were in

the first cohort. In other words, children in these two
groups with higher vocabularies improved their pas-
sage reading fluency faster than children in the same
groups with smaller vocabularies. WASI Vocabulary
scores were unrelated to growth rates on the Passage
Reading Fluency subtest among children in the
Responsive or enhanced classroom groups. The sig-
nificant group by vocabulary interaction described
above indicated that children’s vocabularies played a
greater role in passage reading fluency growth if chil-
dren were in the typically achieving or Proactive
groups than if children were in the Responsive or en-
hanced classroom groups. In terms of vocabulary ef-



word attack skills (see Table 10). Specifically, initial
phonological awareness scores were less closely relat-
ed to end-of-year word attack scores in the Proactive
group relative to all other groups. For all other end-
of-year outcomes, initial phonological awareness
scores only had significant main effects, such that
children with higher phonological awareness scores
in October had higher literacy scores in May. Initial
RAN scores only demonstrated significant main ef-
fects (see Table 11), such that higher RAN scores in
October were associated with higher literacy scores
in May. In a similar manner, there were only main
effects of vocabulary scores (see Table 12), such that
higher vocabulary scores were associated with higher
end-of-year literacy scores.

Discussion
The purpose of this study was to address the ef-

fectiveness of combining enhanced classroom reading
instruction with small-group supplemental reading
instruction derived from either behavioral or cogni-
tive theory for first-grade students at risk for reading

difficulties. Specifically, we hypothesized (a) that
small-group reading instruction, in the form of the
Responsive and Proactive interventions, provided in
addition to the classroom reading program, would be
more effective than high-quality classroom reading
instruction alone for students at risk for reading fail-
ure; (b) that these two interventions would be com-
parably effective; (c) that the reading performance of
at-risk students who received this additional interven-
tion would approach the level of performance of their
normally developing peers; and (d) that specific child
characteristics would differentially predict individual
responses to these two interventions, which were pro-
vided in different formats and emphasized different
aspects of the reading process. 

Our results revealed that struggling first-grade
readers who received one of the two interventions
did, on average, perform better on multiple measures
of reading after participating in either Responsive or
Proactive interventions than children who received
only enhanced classroom instruction (hypothesis 1).
These gains were true both in terms of rate of
growth (slope) and in terms of end-of-year status (in-
tercept). Specifically, the students who received ei-
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Intercept Slope Quadratic

df F df F df F

Word reading fluency
Group 3, 85 36.08*** 3, 1428 4.53** 3, 1428 3.46*
WASI 1, 1284 0.76a 1, 1280 0.00a 1, 1276 0.38a

Group X WASI 3, 1281 0.84a 3, 1277 0.04a 3, 1273 0.41a

Nonword reading fluency
Group 3, 85 18.11*** 3, 1436 2.14 — —
WASI 1, 1292 2.08a 1, 1288 0.68a — —
Group X WASI 3, 1289 0.58a 3, 1285 0.24a — —

Passage reading fluency (cohort 1)
Group 3, 55 0.87 3, 1862 1.66 3, 1862 3.07*
WASI 1, 1862 1.68 1, 1862 1.76 1, 1862 1.25
Group X WASI 3, 1862 0.76 3, 1862 2.25 3, 1862 3.32*

Passage reading fluency (cohort 2)
Group 3, 53 16.45*** 3, 2370 4.86** 3, 2370 13.98***
WASI 1, 2015 0.17a 1, 2011 0.36a 1, 2007 2.31a

Group X WASI 3, 2012 1.80a 3, 2008 2.03a 3, 2004 2.28a

Untimed word reading
Group 3, 79 11.37*** 3, 1286 44.16*** — —
WASI 1, 1286 6.49** 1, 1285 1.53a — —
Group X WASI 3, 1282 0.03a 3, 1279 2.32a — —

Note. df = degrees of freedom; WASI = Vocabulary subtest of the Wechsler Abbreviated Scale of Intelligence. Models of growth in untimed word
reading and nonword reading fluency did not include quadratic terms.
aNonsignificant terms that were dropped from the model, resulting in an increase in degrees of freedom.
*p < .05; **p < .01; ***p < .001.

TABLE 9
EFFECTS OF INITIAL WASI SCORES ON GROWTH IN READING AND RESPONSE 
TO INTERVENTION





many normative measures. In terms of hypothesis 4,
there was little evidence for interactions between
child characteristics and intervention programs.

Hypothesis 1: Added value of small-
group supplemental intervention 

To fully appreciate the impact of the interven-
tions, it is important to first consider the effective-
ness of the enhanced classroom condition, which
promoted high levels of reading growth for many
children at risk for reading failure. Although we can-
not separate the efficacy attributable to the districts’
professional program and our assessment and con-
sultation additions to classroom programs, only 16%
of at-risk readers in our sample who received en-
hanced classroom instruction alone remained below
average performance levels on basic reading skills at
the end of first grade. Extrapolating to the total
school population, this figure translates to only 3%
of all children. In other studies of classroom-level in-
struction, inadequate responder rates have only been
reduced to 5% to 7% (e.g., Denton & Mathes,
2003; Mathes & Denton, 2002). Likewise, at-risk
readers in the enhanced classroom group achieved,
on average, standard scores that placed them consis-
tently in the average range on multiple measures by
the end of first grade. Thus, it is fair to say that the
enhanced classroom condition served as a rigorous
comparison group for the two interventions.

Even so, regardless of the nature of the small-
group intervention, children who received supple-

mental small-group intervention performed signifi-
cantly better than their at-risk peers who received
only enhanced classroom instruction on tests of
phonological awareness, timed and untimed word
reading, passage reading fluency, and spelling. These
findings are educationally significant, given the close
association of phonological awareness (Wagner,
1988) and accurate and fluent word reading (Lyon,
1995) with successful reading acquisition and devel-
opment in later grades (Torgesen & Burgess, 1998)
and the close association of fluent text reading with
reading comprehension (Fuchs, Fuchs, Hosp, &
Jenkins, 2001). 

Further, students in both Proactive and
R
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from this subtest, mean scores were biased in favor of
the enhanced classroom group, making them appear
to be more similar to the intervention groups. The
fact that significantly more students in the Proactive
intervention were actually able to be administered
this subtest demonstrated the advantage of this inter-
vention. It is important to keep in mind that growth
in passage reading fluency on first-grade text, which
had a lower floor, did yield significant differences fa-
voring the two intervention groups (cohort 2), thus
corroborating the advantage of the interventions on
fluency development.  

In terms of calculations, we did not expect to
find differences because we did not intervene in the
domain of mathematics. If students in the interven-
tion groups were exhibiting generalized growth
rather than development specific to reading acquisi-
tion, they might be expected to differ from other at-
risk students in their ability to perform mathematical
calculations. This was not the case, indicating that
growth was specific to the domain in which they 
received intervention.  

Implications for practice
This research affirms the value of providing

early reading intervention to struggling readers.
Students who participated in one of the two inter-
ventions, on average, finished first grade better pre-
pared for second grade than students who received
only enhanced classroom instruction. Further, this
research lends support to our hypothesis that inter-
vention instruction should be provided in tandem
with quality classroom instruction. In other studies
with similar types of interventions that were not pro-
vided in conjunction with quality classroom instruc-
tion, the results, while positive, have not reduced the
levels of struggling readers to levels demonstrated in
the current research. Likewise, this research clearly
demonstrates that enhanced classroom instruction
alone is inadequate for a small number of students
who require instruction of higher intensity. 

Perhaps the most important finding of this re-
search is that supplemental intervention approaches
derived from different theoretical perspectives were
both effective. These findings suggest to us that there
is likely not “one best approach” and not one right
philosophy or theory for how to best meet the needs
of struggling readers. Nor did we find evidence that
one approach was better for some at-risk children
than another. Thus, the outcomes of this research led
us to surmise that schools and teachers can be grant-
ed some latitude in choosing an approach to provid-
ing supplemental instruction for struggling readers.

We hypothesize that if schools are allowed to choose
from among effective choices an approach that best
aligns to personal philosophy and theory, then there
is likely to be less resistance, higher quality imple-
mentation, as well as sustainability over the long
term. 

At the same time it is critical that our outcomes
not be interpreted as saying that the content included
in supplemental instruction for struggling readers
does not matter. It is clearly not the case that “any-
thing goes.” Both the Proactive and Responsive
Reading interventions included elements that have
been identified as critical for instruction of students
who struggle to acquire the ability to read well (see
F



implementation in small-group rather than individ-
ual instruction. 

Study limitations and future
directions

In interpreting this research it is important to
consider limitations that may reduce the generaliz-
ability of our findings. The most significant question
involves the provision of 40 minutes of additional
reading instruction to students in the supplemental
instructional groups. As the first step in our research
was to determine whether supplemental instruction
had a value-added impact, we did not control for the
additional structured reading time. It seems unlikely
that simply reading for an additional 40 minutes dai-
ly or even extending the language arts block to two
hours would produce similar gains, especially as oth-
er studies that have controlled this factor have also
shown better gains in small-group instruction rela-
tive to classroom instruction alone (Simmons et al.,
2003; Torgesen et al., 1999). But the issue of con-
trolling for time spent in reading activities is a next
step for this type of research in which supplemental
instruction is added to classroom instruction.
Second, while conducted in public schools, the in-
terventions were delivered under highly controlled
conditions. Even though the intervention teachers
were employees of the public schools, they were se-
lected for this research because of their demonstrated
expertise as reading teachers. Likewise, we were able
to assign teachers to provide the intervention that
was most aligned with their personal philosophy and
prior teaching experiences. While working with
highly knowledgeable and motivated teachers facili-
tated our ability to test our hypotheses fairly, it is
likely that these intervention teachers are not repre-
sentative of all teachers teaching reading in U.S.
schools. Thus, it is not clear if similar results would
be achieved with less knowledgeable teachers.
Likewise, we conducted this research in relatively
high-functioning schools providing solid, core read-
ing instruction. Further research is necessary to 
determine if similar results would be achieved in
schools facing greater challenges.

The authors of the interventions provided con-
siderable coaching and support to the intervention
teachers. It is unlikely that similar levels of coaching
and support typically would be available to teachers
implementing or sustaining these interventions in the
“real world.” Thus, it remains to be seen if the results
of this research would be replicated under less con-

trolled conditions. Currently, little is known about
how best to provide staff development and support to
teachers as they work to implement new innovations.
Even less is known about maintaining and sustaining
innovations (Denton & Fletcher, 2003). 

Another area needing further research relates to
group size. While group size was held constant at
three students per group between the two interven-
tions in this research, future work needs to be done
to determine if other grouping formats, such as one-
on-one tutoring, would result in even stronger 
outcomes, or conversely, if the outcomes can be
r
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