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The 2017 National Assessment of Educational Progress 
(NAEP) results indicated that 32% of fourth grade students 
and 68% of fourth grade students with disabilities scored 
below the Basic level in reading. Children scoring below a 
Basic level are unlikely to make simple inferences about 
characters or plot events, provide details to support inter-
pretations, or identify main ideas in information text. The 
large number of children below this level of performance 
signifies that educators, researchers, and policymakers in 
the United States are simply not doing enough. This seems 
especially true for at-risk readers with and without disabili-
ties in the late elementary and middle grades. However, 
improving reading comprehension is as complex a task as 
the act of comprehension itself, which, as is well known, 
requires the coordination of many cognitive processes, 
knowledge bases, and strategies and is influenced by text 
and task demands (Cain et al., 2004; Kintsch & Van Dijk, 
1978; RAND Reading Study Group, 2002).

Two Randomized Control Trials

Mindful of the problem and challenge, we developed a 
comprehensive tutoring program that addresses some of the 

complexity of reading comprehension for a large group of 
economically and racially diverse intermediate-grade stu-
dents with adequate word reading but poor comprehension. 
The program’s purpose is to teach strategies for understand-
ing information (e.g., social studies) texts. We also devel-
oped near-transfer (NT) and mid-transfer (MT; proximal) 
measures of reading comprehension to be used in combina-
tion with commercially developed far-transfer (distal) mea-
sures to obtain a relatively comprehensive estimate of 
program effects.

Latent variables—one for the NT and MT measures and 
one for the far-transfer tests—were created to compare two 
variations of the tutoring program against each other and 
against controls in randomized control trials (RCTs) 
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Abstract
Response to intervention (RTI) has been promoted for nearly 20 years as a valid supplement to or alternative method 
of learning disability (LD) identification. Nevertheless, important unresolved questions remain about its role in disability 
identification. We had two purposes when conducting this study of 229 economically and racially diverse poor readers in 
Grades 4 and 5 in 28 public elementary and middle schools in Nashville. First, we examined predictors of the children’s 
response to a reading comprehension tutoring program. Second, we explored the utility of different methods (growth 
vs final status) and measures (near- and mid-transfer vs far-transfer) in operationalizing “response,” and whether these 
contrasting methods and measures identified similar children. Findings indicated students with higher pretreatment scores 
on expressive vocabulary, nonverbal IQ, teacher ratings of attention, and reading comprehension measures were more 
likely classified as responsive with final status methods. Students with lower pretreatment comprehension scores were 
more likely identified as responsive with growth methods. These and other findings suggest “response” is strongly context 
dependent, raising questions about the validity of RTI as a means of disability identification.
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conducted in two successive years. In the first RCT, a core 
(or base) comprehension treatment (COMP) was compared 
with COMP with a working memory (WM) component 
(WM + COMP) and with controls. Both tutored groups sig-
nificantly outperformed controls on a test of knowledge 
acquisition (ES: 1.93 and 1.93 for the two groups, respec-
tively) and had reliably stronger scores on the NT and MT 
latent measure (ES: 0. 47 and 0.35 for the groups, respec-
tively). However, the tutored groups did not outperform con-
trols on the latent far-transfer measure (ES: 0.20 and 0.04).

In the second RCT, the COMP treatment and COMP 
with an explicit transfer component (Transfer + COMP) 
were compared with controls. Again, both tutored groups 
significantly outperformed controls on the knowledge 
acquisition test (ES: 2.38 and 2.25) and the latent NT and 
MT reading comprehension measure (ES: 0.41 and 0.66), 
but not on the far-transfer measure (ES: −0.08 and 0.14). 
This is not an uncommon finding among studies in which 
researchers attempt to strengthen comprehension in older 
students (e.g., Edmonds et al., 2009; Roberts et al., 2008). 
Nevertheless, we wondered whether this frequently 
observed pattern of effects—whereby treated children per-
form better than controls on proximal but not distal mea-
sures—might belie a more nuanced accounting of students’ 
response to this kind of intervention.

In this article, we describe a secondary analysis of the 
combined data from these two RCTs to explore whether 
some students benefited from these tutoring programs more 
than others. There are multiple ways to test for students’ 
differential response, one of which is moderation analysis. 
Wanzek et al. (2016) used moderator analysis to evaluate 
the effects of a reading intervention for at-risk intermediate-
grade students. Only the treated students with higher pre-
treatment comprehension scores significantly outperformed 
controls.

Frijters et  al. (2013) used an alternative approach, 
namely, classification analysis. Frijters et  al. operational-
ized response with multiple methods—normalization, 
growth curve estimates, and reliable change index scores. 
Then they used binary logistic regression to investigate pre-
dictors of response as defined by these various methods and 
by a commercially developed test of reading comprehen-
sion. An intriguing finding was that methods of response 
strongly affected predictors of response. When the methods 
were compared against each other, the researchers identi-
fied nearly completely different subsamples of responsive 
students: Growth curve and normalization tended to iden-
tify responders who had lower and higher pretreatment cog-
nitive and reading skills, respectively.

We wondered whether we might find similar results if 
we conducted our own classification analysis based on 
Frijters et al.’s (2013) work, but involving younger children 
who had participated in a tutoring program to strengthen 
their understanding of information texts and whose perfor-
mance was indexed by both experimenter-made and 

commercially developed tests of comprehension. Like 
Frijters et al., we asked if and how the tutoring program’s 
(presumed) differential effects had been influenced by our 
choice of methods and measures. Unlike Frijters et al., we 
used multiple reading comprehension measures to help 
define “response.” Such exploration of the possible impor-
tance of both methods and measures has been infrequently 
investigated, but may have significant implications for the 
use of response to intervention (RTI) as a means of disabil-
ity identification and as a process by which children with 
serious learning problems obtain appropriate instruction. 
The possible influence of methods and measures on educa-
tors’ perceptions of who is and is not a responder—and who 
gets more intensive and costly intervention—seems espe-
cially important with regard to reading comprehension, a 
construct widely recognized as challenging to measure 
(e.g., Catts & Kamhi, 2017; Clemens & Fuchs, 2019; 
Keenan & Meenan, 2014).

RTI

In principle, a well-functioning RTI framework allows 
schools to deploy resources more efficiently through early 
identification/prevention and by ensuring that the focus and 
intensity of interventions are matched to struggling stu-
dents’ needs. (This framework has also been described as 
“multi-tiered systems of support” [MTSS]. We use the RTI 
designation because it typically addresses both disability 
identification and multiple levels of intervention, whereas 
MTSS does not; cf. D. Fuchs et al., 2010.) An RTI system, 
however, can only be effective and efficient when 
“response” is meaningfully defined. To illustrate, when the 
criterion for adequate response is set too high, resources 
may be squandered by providing intensive and costly atten-
tion to students who would develop adequately without it. If 
the criterion is set too low, students may not receive the 
instructional supports they truly need. Because there are 
many ways of operationalizing RTI (e.g., Compton, 2006; 
Frijters et  al., 2013; D. Fuchs et  al., 2004; L. S. Fuchs, 
2003), its study by researchers and use by practitioners 
must be understood in light of how response/no-response is 
defined and how this may influence the identification of 
who responds to a particular intervention.

Methods of Indexing Response: Final Status 
Versus Growth

Whereas the operationalization of response in RTI frame-
works has been discussed by the educational community 
(cf. Consortium for Evidence-Based Early Intervention 
Practices, 2010; Learning Disabilities Association, 2010; 
Schatschneider et al., 2008), research on it has been infre-
quent. See Barth et  al. (2008) and D. Fuchs et  al. (2004, 
2008) as examples of such work. Operationalizing response 
may be considered in two ways, the first of which is the 
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method used. For example, should response be determined 
by whether a student’s score rises to average or near-aver-
age performance (“final status”), or should it be defined as 
improvement (“growth”)? If growth, then how much growth 
represents meaningful change?

Final status.  In the research literature, “normalization” 
(Torgesen et al., 2001) is a widely used final-status index of 
response. Those who use it typically define adequate 
response as a posttreatment standard score of 90 or greater 
on a commercially developed test. Normalizing an at-risk 
child’s academic performance is the desired result of many 
interventionists because it is believed to signal meaningful 
change and intervention success. However, many evalua-
tions of reading comprehension interventions, especially 
those involving older students, fail to find positive effects on 
commercial tests of far-transfer (Edmonds et al., 2009; Rob-
erts et al., 2008). Because of this, normalization tends to be 
viewed as a conservative, or high-bar, approach to identify 
responders, at least as regards reading comprehension.

Another concern about normalization is that it is often 
affected by initial levels of performance. That is, students 
with stronger pretreatment reading scores, say, are more 
likely to be eventually “normalized.” This is partly because 
1 SD below the mean, or a standard score of 85, is com-
monly used to identify at-risk readers. So, a student with an 
initial score of 85 who raises her performance to 90 at post-
treatment may be viewed as normalized despite a change of 
only five standard score points. This 5-point difference may 
be less than the standard error associated with the reading 
measure (cf. Frijters et  al., 2013). Notwithstanding these 
concerns, we used normalization as a final-status method of 
response in our secondary analysis.

Growth.  There are at least several methods of defining 
response in terms of growth. These include within-individ-
ual gains replicated over tests, which requires students to 
demonstrate positive change across multiple measures of 
reading comprehension (Scarborough et al., 2013); reliable 
change index scores (Jacobson & Truax, 1991); growth 
curve estimates (e.g., Compton, 2000; Vadasy et al., 2008); 
curriculum-based measurement (CBM) slope (e.g., D. 
Fuchs et al., 2004); and limited norm criterion (L. S. Fuchs, 
2003). Although growth curve estimates and CBM slopes 
are often chosen to index change, both require a greater 
number of data points than pre-/posttesting. For this reason, 
we could not explore their utility.

Similarly, and for the same reason, we could not explore 
dual discrepancy (e.g., L. S. Fuchs & Fuchs, 1998), which 
calls for comparing students’ (typically CBM) slope and 
final status to their classmates’ performance or to a norma-
tive population. Students are identified as nonresponsive 
when both their slope and final status are at least 1 SD 
below the mean of the referent group. Unsurprisingly, this 

method identifies fewer nonresponders than growth alone 
or final status alone (McMaster et al., 2005).

One of the two growth methods we indeed studied was the 
just-mentioned reliable change index (Jacobson & Truax, 
1991). It is calculated by dividing the change in a student’s 
pre-to-posttreatment score by the standard error of the differ-
ence, reflecting a belief that “significant change is the degree 
of gain necessary to exceed the unreliability of the outcome 
measure” (Frijters et  al., p. 542). We also used a “limited 
norm criterion” (L. S. Fuchs, 2003), which was exclusively 
based on our tutored sample, and which compares each stu-
dent’s growth to that of all other tutored students.

Measures of Response: Commercially Developed 
Versus Experimenter-Made

Research on response to instruction should also consider 
measures—perhaps especially so with regard to reading 
comprehension instruction. Commercially developed mea-
sures of reading comprehension vary in numerous ways. 
This variation includes genres, length of passages, question 
types, response formats, and more. Cutting and Scarborough 
(2006), Keenan and Meenan (2014), and others have shown 
that such tests probe different dimensions of the construct, 
correlate weakly-to-moderately with each other, and some-
times identify different groups as adequate (or inadequate) 
readers. Therefore, the choice of reading comprehension 
measure, apart from the nature or strength of an interven-
tion, may be expected to influence findings about which 
students are responsive or not.

Most commercially developed tests of reading compre-
hension are considered far-transfer measures because their 
developers usually assess a small and arbitrarily chosen 
subset of skills and strategies with texts and tasks unfamil-
iar to many children. By definition and design, these mea-
sures do not align with most program developers’ 
interventions. Unsurprisingly, and as mentioned, evaluators 
of such interventions who rely on far-transfer tests often 
find small to null effects. Larger effects tend to be obtained 
on experimenter-made measures deliberately aligned—
more or less closely—with instruction (e.g., Edmonds et al., 
2009; D. Fuchs et  al., 2018). Whereas one might expect 
program developers and others to view near- and far-trans-
fer measures as complementary and important, one or the 
other is usually selected for use.

Present Study

As indicated, this study is a secondary analysis of data from 
two consecutive years of intervention research. The aim of 
the research was to develop and validate a multicomponent 
reading comprehension program for fourth and fifth graders 
with adequate word-reading but inadequate comprehension. 
In both years, the two treatment groups together 
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outperformed controls, but performed similar to each other, 
on a knowledge acquisition test and NT and MT tests of 
reading comprehension. The secondary analysis was con-
ducted on the merged databases of these studies with two 
purposes in mind. First, we applied logistic regression anal-
yses to the tutored students’ performance to identify pre-
treatment predictors of response. Such exploration may 
eventually lead to more efficient screening and a better 
understanding of those likely to benefit from the 
intervention.

Second, we investigated whether various combinations of 
final status and growth methods, and commercially devel-
oped and experimenter-made measures, change the variables 
that predict response and influence the identification of which 
children are responsive. Making use of NT, MT, and far-
transfer measures of comprehension might lead to more 
nuanced and accurate identification of students with learning 
disabilities (LDs), an identification that accounts for both 
how much children learn from instruction and whether they 
transfer that knowledge to situations that vary in degree of 
similarity to, or familiarity with, the actual instruction. 
Implicit in this exploration is recognition of the possibility 
that response may be more profitably understood as a “gradu-
ated response” than as a binary “response/no-response.”

As explained, the intent and methods of our study were 
influenced by Frijters et  al.’s (2013) work. Nevertheless, 
our sample was younger (fourth and fifth graders vs. sixth 
and eighth graders) and better word-level readers. Our 
tutoring program was more narrowly focused (only com-
prehension vs. comprehension plus word-level reading) and 
briefer (33 instructional hours vs. 125 hr). Perhaps most 
importantly, we systematically explored the influence of 
experimenter-made NT and MT measures and commer-
cially developed far-transfer tests on an understanding of 
response. We believe becoming more knowledgeable about 
the effects of methods and measures used to define response 
is necessary for more successful implementations of poli-
cies like RTI. Our research questions were as follows:

Research Question 1: Which child-level variables best 
predict response?
Research Question 2: How do methods and measures 
of response influence the predictors?
Research Question 3: What proportion of tutored stu-
dents were identified as responsive by each combination 
of measure and method?
Research Question 4: Do these different combinations 
identify different responsive students?

Method

Participants

Student selection and eligibility.  Student data came from 
Years 4 and 5 of a 5-year program of research to develop an 

efficacious multicomponent reading comprehension inter-
vention for fourth and fifth graders. Its aim, as indicated, 
was to improve understanding of information texts among 
students with adequate word reading but weak comprehen-
sion. Selection criteria and procedures were similar in both 
years, but there were also several differences.

Word reading was assessed with the Sight Word 
Efficiency subtest of the Test of Word Reading Efficiency 
(TOWRE; Torgesen et al., 2012). In Year 4, students were 
eligible for study participation if they scored above the 20th 
percentile on the TOWRE. However, in Year 5, we lowered 
the criterion to find a sample of necessary size. Fourth-
grade eligible students scored above the 10th percentile; 
fifth grade eligible students performed above the 12th per-
centile. Otherwise, the selection criteria across the two 
years were the same. Students scored below the 50th per-
centile on the Reading Comprehension subtest of the Gates-
MacGinitie Reading Test (GMRT; MacGinitie et al., 2006), 
and above a T-score of 37 on either the Matrix Reasoning or 
Vocabulary subtests of the Wechsler Abbreviated Scale of 
Intelligence (WASI; Wechsler & Hsiao-pin, 2011). Children 
were excluded from study participation if they were fre-
quently absent, disruptive in class, or not proficient in 
English (as measured on the district’s English Language 
Development Assessment).

Student demographics.  Complete pre- and posttreatment 
data were collected on 229 students. Table 1 shows demo-
graphic information. In Year 5, in comparison with Year 4, 
a slightly larger proportion of the sample was Hispanic and 
a smaller proportion was African American. Fewer students 
in Year 5 received free/reduced lunch and had an Individu-
alized Education Plan.

As mentioned, the tutoring program’s purpose was to 
teach comprehension strategies for information texts to stu-
dents with adequate word reading skills but weak compre-
hension, an intention that influenced our eligibility criteria. 
At pretreatment, our sample’s mean standard score on the 
Sight Word Efficiency subtest of the TOWRE was 95.24 
(SD = 7.53), or the 37th percentile. This suggests students 
on average had low, but arguably adequate, word reading. 
In contrast, their mean pretreatment normal curve equiva-
lent on the GMRT was 36.98 (SD = 10.44), or a standard 
score of 90 and percentile score of 26. Table 1 shows the 
sample’s pretreatment means and SDs on cognitive, lan-
guage, and reading measures for Years 4 and 5 combined.

Student assignment to study groups.  In each year, children 
eligible for study participation (Ns = 203 and 204 in Years 
4 and 5, respectively) were assigned randomly within their 
schools to three study groups: two variants of the reading 
comprehension program and controls. Of these 407 stu-
dents, 249 were assigned to treatment groups and completed 
the study. The final sample consisted of 229 treated students 
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with complete pre- and posttreatment data. They came from 
17 elementary schools and 11 middle schools. Since the 
children were tutored in pairs, we used TOWRE Sight Word 
Efficiency scores to match them as closely as possible.

Staff.  Research assistants (RAs) were 22 master’s and 
doctoral students who were tutors and testers. Two full-
time staff members also assisted with tutoring and testing. 
RAs participated in extensive training and multiple fidel-
ity checks in their roles as tutors and testers before they 
were permitted to work with children (see “Procedures” 
section).

Measures

IQ.  Two subtests from the WASI (Wechsler & Hsiao-pin, 
2011) were administered at pretreatment testing to obtain 
an estimate of IQ. Vocabulary evaluates expressive vocabu-
lary and verbal knowledge. For each item, students see a 
picture or hear a word read aloud by the tester and identify 
the picture or provide a definition of it. Matrix Reasoning 
assesses nonverbal reasoning. Tasks require pattern com-
pletion, classification, analogy, and serial reasoning. For 
each item, students select one of five options that best com-
pletes a visual pattern. Sample-based Cronbach’s alpha for 
the Vocabulary subtest in Years 4 and 5 were .70 and .66, 
respectively. For Matrix Reasoning, .57 and .52.

Working Memory.  Working memory was assessed only at 
pretreatment with the Backward Digit Recall subtest of the 
Working Memory Test Battery for Children (WMTB; Pick-
ering & Gathercole, 2001). Students recall in backward 
order a set of numbers read aloud by the tester. The test is 
divided into spans of six items that increase in difficulty, 
ranging from 2 to 7 digits. We modified the test’s standard 
administration by stopping it when a student incorrectly 
answered four items instead of three items within a span. 
Because of this modification, we used only raw scores from 
the test in our analyses. Sample-based Cronbach’s alpha in 
Years 4 and 5 were .72 and .76, respectively.

Attention.  Attention was measured using the Strengths and 
Weaknesses of ADHD–Symptoms and Normal-Behavior 
Rating Scale (SWAN; Swanson et al., 2001). Teachers com-
pleted only the first nine of 18 items, which directed them 
to rate (on a 7-point Likert-type scale) their students’ atten-
tion to detail and whether they listen, sustain attention, 
remember information, follow through, and stay organized 
compared with students of similar age. We obtained these 
ratings in fall and spring of the academic year, but used only 
the fall ratings in our analyses. Sample-based Cronbach’s 
alpha in Years 4 and 5 were .97 and .98, respectively.

Word reading.  Word reading, as mentioned, was assessed 
with the TOWRE Sight Word Efficiency subtest (Torgesen 

Table 1.  Performance and Demographics of Sample (n = 229).

Variable M SD %

Performance
  WMTB Backward Digit Recall (raw score) 13.81 3.87  
  WASI 2—Matrix Reasoning (raw score) 12.89 3.69  
  WASI 2—Vocabulary (raw score) 24.78 4.59  
  TOWRE SWE (SS) 95.24 7.53  
  Near-Transfer Reading Comprehension (raw score) 15.08 3.67  
  Mid-Transfer Reading Comprehension (raw score) 9.21 3.14  
  WIAT III Reading Comprehension (SS) 93.49 7.40  
  GMRT Reading Comprehension (NCE) 36.98 10.44  
Demographics
  Fourth grade 0.53
  Male 0.47
  Black or African American 0.44
  Hispanic 0.30
  Caucasian 0.19
  Other race 0.07
  Free/reduced lunch 0.56
  IEP 0.04
  Retained 0.01

Note. Proportions are based on the number of students with reported demographic data. WMTB = Working Memory Test Battery; WASI 2 = Wechsler 
Abbreviated Scale of Intelligence, Second Edition; TOWRE SWE = Test of Word Reading Efficiency, Sight Word Efficiency subtest; SS = standard score; 
WIAT III = Wechsler Individual Achievement Test, Third Edition; GMRT = Gates-MacGinitie Reading Test; NCE = normal curve equivalent; IEP = 
Individual Education Plan.
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et al., 2012), which requires students to read as many sight 
words as possible in 45 s from a word list that increases in 
difficulty. The examiner’s manual reports test–retest reli-
ability of .90 for students between 8 and 12 years, and alter-
native form reliabilities of .89 and .83 for 9- and 10-year-old 
children, respectively. Because of the timed nature of the 
test, we did not calculate a sample-based Cronbach’s alpha.

Knowledge acquisition.  This experimenter-created measure 
assessed whether students learned the science and social 
studies content of passages read during the tutoring pro-
gram. It consists of 20 multiple choice items, each of which 
has one correct answer option and four distractors. Items 
assess student recall of vocabulary words and their mean-
ings, cause-and-effect relationships, and important facts 
about the content in the passages. The items and questions 
are read aloud to students to lessen the impact of reading 
problems on performance.

Commercially developed tests of comprehension.  Two com-
mercially developed normative tests of reading comprehen-
sion were administered: The Reading Comprehension 
subtest of the Wechsler Individual Achievement Test, Third 
edition (WIAT-III; Wechsler, 2009) and the GMRT (Mac-
Ginitie et al., 2006). On the WIAT-III, students read a selec-
tion of (typically three) texts and answer factual and 
inferential questions about them. The questions are read 
aloud by the tester and students may view the texts as they 
answer. In Year 4, sample-based Cronbach’s alphas for 
fourth graders at pre- and posttreatment were .70 and .68. 
For fifth graders, .63 and .69. In Year 5, the sample-based 
Cronbach’s alphas at pre- and posttreatment for fourth grad-
ers were .61 and .48, and for fifth graders, .56 and .59.

On the GMRT, students have 35 min to read 11 short pas-
sages and answer multiple-choice questions about them. 
Sample-based Cronbach’s alphas in Year 4 at fourth grade 
were .73 and .77 at pre- and posttreatment testing; at fifth 
grade, .75 and .84. In Year 5, comparable coefficients at 
Grade 4 were .55 and .80; at Grade 5, .72 and .83.

Experimenter-made tests of comprehension.  We developed 
comprehension measures to align more and less closely 
with the tutoring program. That is, we explored student per-
formance on NT and MT measures. Our NT test requires 
students to read four informational passages, each of which 
is between 100 and 160 words long. After reading each pas-
sage, they answer six multiple choice questions that assess 
whether they can identify paragraph-level and passage-
level main ideas and answer factual and inferential ques-
tions. The questions are similar to those they were asked 
during tutoring. Each multiple-choice question has one cor-
rect answer and three distractors. Whereas the NT passages 
are different from the tutoring passages, which is to say stu-
dents had not seen them previously, they draw from the 

same social studies or science topics discussed in tutoring. 
In Year 4, sample-based Cronbach’s alphas for the NT test 
at pre- and posttreatment were .72 and .71, respectively. In 
Year 5, comparable alphas were .69 and .73.

Our MT test consists of two information passages on 
topics not addressed in tutoring. However, their format and 
design are similar to the tutoring program’s instructional 
passages. Each passage has between 190 and 220 words. 
There are eight test questions per passage. Most are multi-
ple choice questions with one correct answer and three dis-
tractors. (There are also “complete-the-blank” questions 
and “circle-the-correct-answer” questions.) The questions 
require students to identify paragraph-level and passage-
level main ideas and answer factual and inferential ques-
tions similar to the questions asked of them in tutoring. In 
Year 4, sample-based Cronbach’s alphas for the MT mea-
sure at pre- and posttreatment were .66 and .70; in Year 5, 
they were .65 and .66. The NT and MT passages and ques-
tions were written and rewritten by the research team over 
the course of the larger multiyear study.

Tutoring

Students were tutored three times per week, 45 min per ses-
sion, for 14 to 15 weeks. Tutoring lessons were provided to 
student pairs in the same school who, as previously indi-
cated, were matched on word-reading performance. They 
worked collaboratively on activities as Coach and Reader. 
Lessons were scripted to promote fidelity of implementa-
tion and to provide correction procedures for incorrect 
responses. As explained, in Years 4 and 5 of the study, two 
variations of the comprehension program were compared 
with each other and with controls. In Year 4, the program 
variants were comprehension instruction (COMP) and 
COMP with WM training. In Year 5, COMP was contrasted 
with COMP plus transfer training.

We obtained small effect sizes (Cohen’s d) when com-
paring the two treatment variants against each other in Years 
4 and 5 on the experimenter-made and commercially devel-
oped measures. In Year 4, effect sizes ranged from ≤0.10 to 
0.32. In Year 5, effect sizes were ≤0.15. Because of these 
relatively small group differences, we combined tutored 
students across Years 4 and 5 and across treatment varia-
tions to create a single COMP group. COMP instruction 
reflected the combining of strategies and activities shown 
by previous research to promote understanding of informa-
tion texts written for the intermediate grades. Our COMP 
instruction was organized by “before-reading,” “during-
reading,” and “after-reading” activities.

For before reading in both study years, students were 
expected to learn vocabulary words by reading and discussing 
definitions in a glossary. Prior to reading each passage, they 
were encouraged to identify text features (titles, headings, 
maps, pictures, captions) and text structures (descriptive, 
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sequential, compare-contrast, problem-solution). They 
checked what they already knew about the topic of a passage 
and then watched videos meant to build knowledge about it. 
Last before reading, they made a prediction about the most 
important idea that they would learn from the passage. During 
reading, the children were encouraged to think while reading 
and to stop when confused. They were taught five clarification 
methods, including rereading, using background knowledge, 
and asking for help. They were encouraged to make connec-
tions between ideas in a passage and their own experiences, 
including what they may have read previously. After reading, 
students used a three-step strategy based on paragraph shrink-
ing (D. Fuchs et al., 2000) to create a main idea for each para-
graph. The same three-step strategy was used to create a big 
idea, or the most important idea of the entire passage. At the end 
of each lesson, students were expected to use an “In or Out” 
strategy to determine whether a question was factual (the 
answer could be found in the passage) or inferential (the answer 
would require a connection to background knowledge).

Procedures

Prior to pretreatment testing, the RAs were taught to admin-
ister and score tests in a standard manner. They received 11 
hr of training across 5 weeks and were required to demon-
strate to project staff at least 90% adherence to administra-
tion and scoring rules. RAs failing to meet this criterion had 
to repeat this fidelity check until they met the criterion. 
Before posttreatment testing, the RAs received an addi-
tional 2 hr of training and had to pass another round of fidel-
ity checks for each measure in our test battery. The same 
90% criterion was applied.

The RAs were trained in two 8-hr sessions across con-
secutive days to deliver tutoring lessons in standard fashion. 
They were then required to practice with a partner and to 
earn a minimum 90% score on a fidelity check before tutor-
ing began. In Years 4 and 5, project staff collected tutoring 
fidelity data on every RA during two in-school observations 
and in an audio check of a third session. Across (a) Years 4 
and 5, (b) the three fidelity checks of each RA, and (c) the 
treatment groups, program adherence ranged from 92.9% 
and 98.5%.

Analytic Approach

We varied response methods and reading measures when 
classifying students as responsive/nonresponsive. Reading 
measures were the commercially developed comprehension 
subtests of the WIAT-III and GMRT and the experimenter-
created NT and MT comprehension tests. For each of these 
measures, we combined final status and growth methods of 
response. We used binary logistic regression analyses, 
which produce effect sizes as odds ratios, and we computed 
Cohen’s kappa, which quantifies the chance-corrected 

agreement between the methods used to classify students as 
responsive or not.

Each logistic regression tested the predictive value of 
seven student-level variables (i.e., grade, pretreatment word 
reading, pretreatment score on the outcome measure, 
expressive vocabulary, nonverbal IQ, WM, and teacher rat-
ings of attention). Researchers have found statistically sig-
nificant, or marginally significant, effects for one or more 
of these variables with the exception of word reading (cf. Al 
Otaiba & Fuchs, 2002; Cho et al., 2015; Frijters et al., 2013; 
Ritchey et al., 2012; Wanzek et al., 2016). The seven stu-
dent-level variables were entered into the model simultane-
ously, rather than in blocks. No stepwise regression methods 
were used.

Final status method.  For the commercially developed norm-
referenced measures, age-normed standard scores were cal-
culated as described in the test manuals. A student with a 
posttreatment score of 100 (50th percentile) or greater was 
classified as responsive. This is a higher criterion than the 
typical criterion for normalization, which is a standard 
score of 90 (25th percentile; e.g., Torgesen et  al., 2001). 
However, students in the Torgesen et  al. study had more 
severe reading deficits than our students who had a mean 
pretreatment normal curve equivalent score of 36.88 on the 
GMRT, corresponding to a standard score of 90. Using the 
conventional 25th percentile, we could have classified 70% 
of our sample as responsive at pretreatment based on their 
WIAT-III scores. For this reason, we used what we consid-
ered was a more appropriate and meaningful criterion—the 
50th percentile. Using this criterion, only 23% of the sam-
ple (53 of 229 children) was classified as responsive based 
on WIAT-III pretreatment scores. On the GMRT, none of 
the students met this criterion at pretreatment.

We modified the conventional normalization method in 
additional ways to use with our NT and MT measures. 
Insufficient resources prevented us from administering 
these measures to a representative sample, which is to say 
that we assessed only students identified as weak in reading 
comprehension during sample selection. So, there was no 
normative distribution with which to compare students’ 
posttreatment performance. The NT and MT measures by 
design are aligned (more and less so) with content and strat-
egies taught during tutoring. Thus, strong posttreatment 
performance would suggest that students learned the strate-
gies presented in tutoring and that they applied them to the 
NT and MT passages and questions, both of which reflected 
similar, but not identical, content and format to what they 
experienced in tutoring.

As with most criterion-referenced measures, a cut-off 
score was required to determine whether students had per-
formed adequately. Recognizing the arbitrariness of these 
scores, we explored the utility of several of them and we 
tried to think about them as a classroom teacher might. 
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Scores of 75% and 87.5% correct were chosen as final sta-
tus criteria because we believe they represent meaningful 
levels of achievement: 87.5% of items correct on the NT 
and MT measures corresponds to 21 of 24 and 14 of 16 
items correct, respectively. A teacher or clinician could rea-
sonably infer that a student performing at these levels com-
prehended the material adequately. That said, the 
arbitrariness of these indices, as well as our lack of access 
to a normative group, should be seen as study limitations.

Growth method.  Response was also classified by amount of 
growth demonstrated from pre- to posttreatment. Reliable 
change index scores were calculated for each student on the 
commercially developed measures. To accomplish this, we 
used the Jacobson–Truax formula (Jacobson et  al., 1984) 
with Maassen’s (2004) modification (see Note 1). Students 
were classified as responsive if the difference between their 
pre- and posttreatment scores was statistically significantly 
greater than expected after accounting for the measure’s 
reliability, unequal pre- and posttreatment variance, and 
practice effects (Maassen, 2004).

In principle, the reliable change index criterion can be 
used with commercially developed normative measures and 
experimenter-made measures without normative data. 
However, the formula requires a “high-quality” (Maassen, 
2004, p. 889) estimate of the test–retest reliability of the 
measure, preferably derived from an independent norma-
tive sample. Whenever possible, we located the necessary 
values from the commercially developed tests’ technical 
manuals and entered them into the formula. The GMRT 
technical manual did not provide test–retest reliability data. 
Our estimate of this value was the correlation between fall 
and spring administrations of the measure, which we 
entered into the reliable change index calculation. This is 
likely a more conservative estimate of the true test–retest 
reliability of the GMRT. Nevertheless, the absence of a 
test–retest index is another study limitation.

We had less of a basis for applying the reliable change 
index method to our NT and MT measures. Instead, we used 
a “limited norm criterion” (L. S. Fuchs, 2003), which is 
based on only tutored students. It compares each student’s 
growth with that of other tutored students in the sample. 
Average change scores were calculated on NT and MT mea-
sures from pre- to posttreatment for all tutored students. 
Those meeting or exceeding the average change score were 
classified “responsive.”

Results

Predictor variables were converted to z-scores. Logistic 
regression analyses were then conducted to explore predic-
tors of response to the tutoring, using 10 combinations of 
methods and measures of response. In each analysis, the 
overall model was statistically significant and, in most  

analyses, the pseudo R2 ranged from .25 to .15. Two excep-
tions were the GMRT and WIAT growth models. Each had a 
relatively poor fit, indicated by a pseudo-R2 value of .09 and 
.08. This may have been due to relatively few students identi-
fied as responders by these measures and methods. Complete 
results for each logistic regression analysis may be found in 
Supplemental Tables 4 to 13. Readers may derive probabili-
ties from them.

Results are displayed in Table 2. The data should be 
understood as an increase (odds ratios greater than 1) or 
decrease (odds ratios less than 1) in the likelihood of clas-
sifying a child as a responder given a 1 SD increase on a 
given variable (see column headings in Table 2) relative to 
the sample mean with all other variables held at their respec-
tive means. Consider, for example, a student whose pre-
treatment performance is 1 SD greater than the sample 
mean on WASI Vocabulary and equal to the sample mean 
on all other predictors. This student is 1.52 times more 
likely than a student with average scores on all predictors to 
be identified as a responder at posttreatment when response 
is defined by the reliable change index on the WIAT. All 
odds ratios are presented in the table regardless of statistical 
significance. They should be understood as heuristic 
because they may have been influenced by our small sam-
ple size and relatively large number of variables and 
hypotheses.

Predicting Response: The Influence of Methods

Table 2 indicates that the child characteristics best predict-
ing response depended on the methods and measures used 
to define response. For final status, the odds ratios for stu-
dents’ pretreatment performance on the comprehension 
measures were greater than 1. This indicated that children 
with stronger pretreatment scores were more likely classi-
fied as responders at posttreatment. For example, a student 
performing 1 SD above the sample mean on pretreatment 
WIAT-III, and performing equally to the sample mean on all 
other predictors, was 2.77 times more likely to be a 
responder at posttreatment than a student with all scores at 
the sample mean when response was defined by the final 
status method of normalization.

Conversely, for each growth method, the odds ratios for 
pretreatment performance on the comprehension measures 
were less than 1. This indicated that children with lower 
comprehension scores at pretreatment were more likely to 
be classified as responders at posttreatment when response 
was defined as growth, regardless of measure. So, a student 
with a WIAT-III score 1 SD above the sample mean at pre-
treatment, and a score equal to the sample mean on all other 
predictors, was 0.52 times less likely than a student at the 
mean on every predictor to be identified as a responder at 
posttreatment with response defined by reliable change 
index scores on the WIAT-III.
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In sum, students with higher pretreatment scores on the 
reading comprehension measures were more likely identi-
fied as responders with final status methods. Students with 
lower pretreatment scores on the same measures were more 
likely to be identified as responders with growth methods. 
Across the methods, children were more likely identified as 
responders when their pretreatment scores were greater on 
expressive vocabulary, nonverbal IQ, and teacher ratings of 
attention.

Predicting Response: The Influence of Methods 
and Measures

Several child-level variables proved strong predictors of 
response, irrespective of how response was defined. These 
included the Vocabulary and Matrix Reasoning subtests of 
the WASI and the SWAN teacher attention ratings. The 
odds ratios for these predictors were greater than 1. So, stu-
dents with higher pretreatment scores were more likely 
identified as responders. Complicating this finding, how-
ever, was that WASI Vocabulary and SWAN ratings were 
significant predictors only when reading comprehension 
was defined by performance on NT and WIAT-III measures, 
not by the MT and GMRT measures. Conversely, perfor-
mance on WASI Matrix Reasoning was a significant predic-
tor of response on MT and GMRT tests, but not on NT or 
WIAT-III measures.

In a similar vein, performance on the Backward Digit 
Recall subtest of the WMTB was a significant predictor of 
response for just the NT measure and only when response 
was defined as 75% items correct. The TOWRE Sight Word 

Efficiency subtest was a significant predictor of perfor-
mance on the MT measure and when response was defined 
as 87.5% items correct and by the “limited norm criterion.” 
The TOWRE subtest was the lone predictor to show that 
students with lower pretreatment scores were more likely 
identified as responders at posttreatment, an effect that was 
statistically significant for both growth (“limited norm cri-
terion”) and final status methods (87.5% item-correct crite-
rion) on the MT measure.

Figure 1 displays these findings in five graphs. Each 
shows the predicted probability of “responsiveness” (y-axis) 
across the distribution of a predictor variable (x-axis). 
Recall that the definition of response varied because of 10 
pairings of methods and measures (e.g., growth on the MT 
measure or normalization on the GMRT). The dashed lines 
and solid lines in each graph represent two (see Figure 1a) 
to five (see Figure 1b) definitions or operationalizations of 
response for which the variable was a statistically signifi-
cant, or marginally significant, predictor.

The lines show the relationship between students’ pre-
treatment scores on a predictor variable and the likelihood 
of their classification as responders by that specific combi-
nation of method and measure. For example, TOWRE Sight 
Word Efficiency scores were identified as a significant (or 
marginally significant) predictor when response was 
defined as final status (87.5% item-correct criterion) or as 
growth on the MT test. Therefore, these operationalizations 
of response are represented by dashed and solid lines in 
Figure 1a. The dashed line represents the final status method 
(with an 87.5% item-correct criterion); the solid line, a 
growth method. The two lines in the figure have similar 

Table 2.  Odds Ratios for Predictors for Responder Status as Influenced by Methods and Measures.

Method/measure Grade
TOWRE 

SWE
WASI 
Vocab

WASI Matrix 
Reasoning

WMTB 
Backward 

Digit Recall SWAN

Pretreatment 
Near-

Transfer
Pretreatment 
Mid-Transfer

Pretreatment 
WIAT

Pretreatment 
Gates

75% correct Near-
Transfer

0.90 1.20 1.83** 1.14 1.49* 1.42 2.55*** — — —

87.5% correct Near-
Transfer

0.97 0.97 1.64** 1.27 1.37 1.14 2.05*** — — —

Limited norm Near-
Transfer

0.99 1.16 1.36 1.17 1.22 1.50* 0.19*** — — —

75% correct Mid-Transfer 1.63 0.83 1.05 1.54** 0.76 1.04 — 2.84*** — —
87.5% correct Mid-

Transfer
1.76 0.68* 1.09 1.12 1.02 1.45 — 3.04*** — —

Limited norm Mid-
Transfer

1.77 0.70* 1.12 1.42* 0.94 1.19 — 0.20*** — —

Normalization WIAT 1.23 0.87 1.67** 1.10 0.99 1.74** — — 2.77*** —
RCI WIAT 0.58 0.73 1.52* 0.90 1.21 1.30 — — 0.52** —
Normalization Gates 1.42 0.81 1.25 1.42* 1.10 1.30 — — — 2.84***
RCI Gates 1.70 0.81 1.37 1.18 1.22 1.31 — — — 0.56**

Note. TOWRE SWE = Test of Word Reading Efficiency, Sight Word Efficiency subtest; WASI = Wechsler Abbreviated Scale of Intelligence; WMTB = Working Memory Test 
Battery; SWAN = Strengths and Weaknesses of ADHD Symptoms and Normal Behavior Rating Scale; WIAT = Wechsler Individual Achievement Test, Reading Comprehension 
subtest; Gates = Gates-MacGinitie Reading Comprehension subtest; RCI (WIAT and Gates) = “reliable change index”; — = the variable was not included as a predictor in 
the model.
*p ≤ .05. **p ≤ .01. ***p ≤ .001.
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slopes, but the solid line is higher. This indicates that pre-
dicted probabilities across the distribution of TOWRE 
scores are higher for the growth/MT definition than for the 
final status/MT definition. That is, students were more 
likely identified as responsive when response was defined 
by growth than by final status on MT. The likelihood of a 
response classification was greater when students had lower 
pretreatment TOWRE scores for both operationalizations.

To further explain this, consider two students and, again, 
Figure 1a. The first student has a TOWRE score 2 SDs 
below the sample mean (see the x-axis). The second stu-
dent’s TOWRE performance is 2 SDs above the sample 
mean. The student 2 SDs below the mean has a 75% chance 
of being viewed as a responder with a growth method on 
MT (see left end of solid line) when all other variables are 
held at the sample mean. The second student has a 40% 

Figure 1.  Predicted probabilities of student “responsiveness” status on (a) TOWRE sight words, (b) WASI Vocabulary, (c) WASI 
Matrix Reasoning, (d) WMTB Backward Digit Recall, and (e) SWAN teacher ratings for various methods of defining response. These 
probabilities were estimated using the “margins” command in Stata. Values of the predictor variable were fixed (i.e., at the mean, at 1 
and 2 SD above and below the mean), whereas all other variables were held at their means.
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chance (see right end of solid line). With all other variables 
held at the sample mean, the first student has a 25% chance 
of being classified as a responder with a final-status method 
on MT; the second student has about a 9% chance.

The remaining graphs in Figure 1 illustrate a strikingly 
different relationship between (a) pretreatment scores on 
the WASI Vocabulary and Matrix Reasoning, WMTB 
Backward Digit Recall, and SWAN teacher ratings and (b) 
the probability of a response classification. For these pre-
dictors, students scoring at the higher end of the distribution 
were more likely to be classified as responsive to tutoring.

Proportions of Responsive Students Identified by 
Combinations of Methods and Measures

Between 19% and 80% of students were identified as 
responders at posttreatment by the various definitions of 
response (see Table 3). The method-measure combinations 
that identified the highest proportion (80%) of students as 
responders was the “final status or growth” method (see 
Table 3) and the NT measure, followed by the “final status 
or growth” method and the MT measure. The method-mea-
sure combinations yielding lowest proportions of respond-
ers were (a) the reliable change index and GMRT (19%), (b) 
normalization and GMRT (23%), and (c) the 87.5% items-
correct criterion and MT (20%).

Across all combinations of methods and measures, the 
average proportion of the sample identified as responsive 
was 38%. Averaged across methods of response, the GMRT 
identified the smallest proportion (30%) of responders; the 
NT measure identified the largest proportion (61% or 80% 
for the 75% or 87.5% items-correct criterion, respectively). 
When response was defined by the combination of “final 
status or growth” method and the WIAT-III, 49% of the 

tutored children was responsive. With the same response 
method and MT, 72% or 60% of the sample was responsive 
with the 75% and 87.5% items-correct criteria, respectively 
(see Table 3).

Different Method–Measure Combinations 
Identify Different Responsive Students

We used Cohen’s Kappa to determine whether the various 
definitions (method–measure combinations) of response 
identified similar or different groups of children. Overall, 
the chance-corrected agreement between the various defini-
tions of response ranged from negative or chance agree-
ment (k = −0.05, ns) to moderate agreement (k < 0.47). 
Moderate agreement was only obtained for GMRT final 
status and GMRT growth methods (k = 0.47). Rates of 
agreement among the comprehension measures, when com-
bined with the final status method, ranged from poor to fair. 
The NT test (87.5% correct-item criterion), MT test (75% 
correct-item criterion), and WIAT-III showed highest rates 
of agreement with other final status methods. However, the 
magnitude of kappa statistics for these definitions indicated 
only fair agreement (Landis & Koch, 1977). Agreement 
was poor among the comprehension measures when com-
bined with growth methods. Each combination of method 
and measure registered in the negative or chance range. In 
sum, growth methods identified nearly completely different 
groups of responsive students.

Discussion

Our first objective was to determine the child-level vari-
ables that predicted response to a multicomponent reading 
comprehension intervention for at-risk fourth- and 

Table 3.  Proportion of Sample Identified as Responders as Influenced by Method and Measure.

Measure

Method

Final status Growth Final status or growth

Norm. 75% 87.5% RCI Limited Norm. 75% 87.5%

Near-transfer — 0.70 0.33 — 0.50 0.80 0.61
Mid-transfer — 0.50 0.20 — 0.54 0.72 0.60
WIAT 0.42 — — 0.24 — 0.49
GMRT 0.23 — — 0.19 — 0.30

Note. This table should be read as follows using the first, “Near-Transfer” (NT) row as an example. It shows the proportion of the sample identified 
as responders using the NT comprehension measure in combination with the various final status and growth methods of response. The first column 
under the “Final Status” header (in the first row) has a dash, indicating that the normalization method was not used in combination with the NT 
measure. The next two columns show that 70% and 33% of the sample were identified as responders when the final status criterion was 75% and 
87.5% items correct, respectively, on the NT measure. The first column under the “Growth” header also has a dash, indicating the RCI method was 
not used with the NT measure. The next column under “Growth” indicates 50% of the sample was identified as responders when the response 
method was the “limited norm,” and so on. Norm. = normalization method; RCI = reliable change index scores method; WIAT = Wechsler Individual 
Achievement Test, Reading Comprehension subtest; GMRT = Gates-MacGinitie Reading Test, Reading Comprehension subtest; — = the method and 
measure combination was not explored.
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fifth-grade students. A second objective was to explore how 
various definitions of response influenced the predictive 
value of the child-level variables. Below we discuss find-
ings concerning these objectives and then implications for 
RTI as a means of disability identification.

Predictors of Response

Students with higher pretreatment scores on expressive 
vocabulary, nonverbal IQ, teacher ratings of attention, and 
reading comprehension were more likely classified respon-
sive across methods and measures used to define response. 
Frijters et  al. (2013) also found that students with higher 
pretreatment expressive vocabulary and nonverbal IQ were 
more likely identified responsive on a measure of reading 
comprehension, irrespective of methods of response. 
Results from these studies suggest, however tentatively, 
that it may eventually be possible to “fast-track” students to 
more appropriate (intensive) instructional programs on the 
basis of performance on a select set of cognitive and lin-
guistic tests (cf. Compton et al., 2012).

In our study, word reading skill was not among the child 
characteristics predictive of a poor treatment response. 
Children with poorer pretreatment word reading still made 
relatively successful use of comprehension strategies on the 
MT measure if they also had relatively high teacher ratings 
of attention and higher scores on vocabulary and nonverbal 
IQ measures. This result is generally consistent with find-
ings of Frijters et al. (2013) who found students with weaker 
pretreatment word reading and rapid letter naming were 
identified as responders when response was defined by a 
growth method. Findings from the two studies suggest that, 
without our proximal measures and comparison of final sta-
tus versus growth methods, we may have mistakenly rec-
ommended the fast-tracking of students with weak 
pretreatment word reading—but also with higher scores on 
the other predictors—to a more intensive instructional pro-
gram when they were likely to benefit from the tutoring. 
Such a possibility calls attention to the importance of the 
methods and measures used to define response in RTI 
frameworks. (We should also mention that some variables 
in our analyses may have exerted different effects if we had 
explored them independently rather than in combination 
with other predictor variables. This possibility may be an 
interesting avenue of future research.)

Methods and Measures of Response

Methods.  Children with stronger pretreatment scores on the 
cognitive, linguistic, and reading comprehension measures 
(i.e., lower-risk students) were more likely identified as 
responsive by final status methods than by growth methods. 
This result is consistent with Frijters et  al.’s (2013) and 
Wanzek et  al.’s (2016) respective classification and 

moderation analyses, which indicated students with lower 
pretreatment comprehension scores were more likely 
viewed as responders by growth than by final status meth-
ods. Despite the apparent agreement across research teams 
on the influence of response methods, our findings may be 
partly explained by the psychometric characteristics of the 
measures that were paired with them.

To explain, remember that we used a “limited norm cri-
terion” (L. S. Fuchs, 2003) to operationalize growth on our 
NT and MT measures. Students were deemed responders if 
their raw-score change from pre- to posttreatment exceeded 
the average change (3.5 points) of all tutored children in the 
sample. A student answering 22 of 24 comprehension ques-
tions correctly on the NT measure at pretreatment would 
not be classified as a responder, even if he achieved a per-
fect posttreatment score. Such ceiling effects complicate 
interpretations of the stand-alone importance of response 
methods.

Another consideration potentially confounding compari-
sons between final status and growth methods of response is 
that we paired the different growth methods with criterion-
referenced measures or with norm-referenced measures but 
not with both. Nevertheless, across such pairings, our find-
ings were similar: Higher risk students (with lower pretreat-
ment scores) were more likely identified as responders with 
growth methods. This suggests that results may not have 
been entirely an artifact of the psychometric limitations or 
idiosyncrasies of NT and MT measures and the “limited 
norm criterion” response method.

Measures.  Whereas, generally speaking, practitioners and 
researchers may not be aware of the possibility that differ-
ent methods of response can identify different children as 
responsive, many do recognize that measures of reading 
comprehension are markedly different from each other and, 
as a result, the same child may perform adequately on one 
comprehension test and inadequately on another. Similarly, 
a growing number of researchers are recognizing that one 
comprehension measure may indicate an instructional pro-
gram is beneficial, whereas another comprehension mea-
sure may indicate it is of little value (cf. Catts & Kamhi, 
2017).

Contributing to the variation among comprehension tests 
is the complexity of the construct. Reading with under-
standing depends on an interaction of cognitive processes 
like attention, WM, reasoning, and inferential thinking; on 
sensitivity to the structure of language; on background 
knowledge and vocabulary development; on motivation; on 
the use of strategies like self-monitoring; and, of course, on 
word reading (e.g., Gough & Tunmer, 1986; Nation, 2009; 
Perfetti, 1985). Furthermore, these processes interact with 
text features like genre, structure, and complexity, and task 
demands to influence how much a reader understands and 
learns from text ([RAND] Reading Study Group, 2002).
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The complex and covert nature of reading comprehen-
sion represents significant challenges to those attempting to 
measure it. Test developers must choose which dimension(s) 
of comprehension to measure and which ones to ignore. In 
the absence of a consensual definition of comprehension, 
test developers choose a smaller set of components around 
which to build their tests (just as program developers must 
decide which components should be targeted by their inter-
vention programs). Indeed, test developers have created 
reading comprehension tests that often address uniquely 
different sets of skills and strategies. Not surprisingly, stud-
ies of the psychometric properties of such tests reveal that 
they do not correlate as strongly with each other as might be 
expected (e.g., Clemens & Fuchs, 2019; Cutting & 
Scarborough, 2006; Francis et  al., 2006; Keenan et  al., 
2008). All this has implications for identifying students who 
are responsive and not, as well as reading programs that are 
effective and ineffective.

Consider a student who participated in a reading com-
prehension program and failed to reach a conventionally 
accepted normalization criterion on a commercially devel-
oped comprehension test. This putatively unresponsive 
child may nevertheless have mastered comprehension skills 
and strategies addressed by the program but ignored by the 
measure used to determine her response. A relatively proxi-
mal measure—one deliberately aligned with the instruc-
tional program—may have revealed the child’s growth. 
Proximal measures, like our NT and MT tests, are not nec-
essarily substitutes for the more distal, commercially devel-
oped, norm-referenced tests. Rather, they can supplement 
the distal tests, reveal student learning missed by them, and, 
arguably, lead to more valid judgments about children’s 
response to instruction, especially with regard to reading 
comprehension instruction.

Study Limitations

We have already described several study limitations such as 
the arbitrariness of our final status criteria of 75% and 
87.5% items correct. We wish to discuss several more. First, 
we lacked multiple data points on our study participants 
beyond pre- and posttreatment measurement. This pre-
cluded exploration of student response when indexed by 
CBM slope and dual discrepancy methods. Dual discrep-
ancy, in particular, could have strengthened the importance 
of our efforts, conceptually and practically, because it com-
bines growth and final status response methods (cf. L. S. 
Fuchs & Fuchs, 1998). Second, we were unable to compare 
tutored students’ performance on our experimenter-created 
measures with a normative group. A normative group would 
have permitted a more meaningful growth criterion for the 
experimenter-created measures. Instead, growth on the NT 
and MT measures was determined by the “limited norm” 
method, which requires use of the sample’s average growth 

as the criterion. This resulted in classifying about half of the 
tutored students as responsive on each measure. Third, we 
conducted a relatively large number of analyses and did not 
control for family-wise error. As mentioned previously, we 
did so in part because we viewed the study as exploratory, 
and much of what we did (and didn’t do) was for heuristic 
purposes. Nevertheless, reported results may reflect Type I 
error.

Implications for RTI Frameworks

IQ-achievement discrepancy.  The 2004 reauthorization of 
IDEA endorsed RTI as an important adjunct to procedures 
for identifying children and youth with LD. In a sense, this 
endorsement represented the culmination of efforts to 
diminish the importance of IQ-achievement discrepancy—
if not to eliminate it in its entirety (e.g., Lyon et al., 2001)—
as a principal component in the identification process. Such 
efforts began shortly after passage of PL 94-142 (aka Edu-
cation of All Handicapped Children’s Act of 1975), which 
formally established LD as a disability category. From 1975 
onward, scholars, policymakers, and practitioners have crit-
icized the discrepancy method as biased (because of the 
necessary use of IQ tests), unfair (because a child’s aca-
demic achievement must be sufficiently below classmates’ 
achievement to qualify for special services), and harmful 
(because, it has been alleged, it has contributed to the incor-
rect classification of children as disabled and their assign-
ment to purportedly stigmatizing special education 
programs).

Perhaps the strongest and most persuasive criticism of 
IQ-achievement discrepancy is that it leads to arbitrary 
decision making. There have been at least two forms of this 
argument. The first is illustrated by Ysseldyke et al. (1982) 
who claimed their research failed to show meaningful dif-
ferences between poor readers with and without a discrep-
ancy on many tests addressing a broad range of functioning. 
Reschly and Hosp (2004) expressed a second argument 
when writing that variations in percentages of students with 
LD across states suggest that a child in Iowa, let’s say, might 
be given an LD label but not in neighboring Wisconsin or 
Missouri.

RTI.  Advocates of RTI describe it as an objective means of 
identifying disability because it is based on (replicable) 
observations of student performance on clear, meaningful 
academic tasks. Many proponents see it as a necessary sup-
plement to traditional tests and procedures; for others, it is a 
necessary and sufficient means of identifying LD (e.g., 
North Carolina Department of Public Instruction Excep-
tional Children Division, 2015).

Such support of RTI notwithstanding, findings from this 
study, and several related studies (e.g., Barth et al., 2008; D. 
Fuchs et al., 2004, 2008), raise questions about its current 
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use as a means of disability identification. When educators 
combine methods and measures to operationalize 
“response,” they are knowingly or otherwise creating pair-
ings that define it differently. For a given child or group of 
children, one method–measure combination may signal 
“response”; another combination may indicate “inadequate 
response.” Because we focused on reading comprehension, 
it is possible similar results would be found for other skill 
areas in reading and in other academic domains. Without an 
evidence-based consensus about which methods and mea-
sures should be used in concert to define response, RTI 
seems as arbitrary an approach to disability identification as 
IQ-achievement discrepancy with all of the attendant prac-
tice and policy-related issues and problems.
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Note

1.	 RCI SEMdiff= −( ) /x x2 1 , where x2 and x1 are the student’s 
post- and pretreatment scores, respectively. The standard 
error of measurement of the difference score (SEMdiff) was 
calculated using the following formula from Maassen (2004): 

( )( )s s rx y xy
2 2 1+ − , where s sx y

2 2and  are the variances of 
pre- and posttreatment scores, respectively, and rxy is the test–
retest reliability of the measure.
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