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Experimental analyses for improving reading fluency deficits have rarely targeted generalized
increases in academic responding. As a consequence, the variables that may help students to
generalize newly learned forms of academic responding like reading are not well understood.
Furthermore, experimental analyses of reading fluency interventions have not systematically
examined difficulty level as a variable that may affect instructional outcomes. The experiment
reported in this paper expands (a) the measurement of the dependent variables to include
generalized increases across tasks (reading passages) and (b) the combination of independent
variables used to produce measurable generalized increases. The results demonstrate the
importance of combining reward and instructional variables (including difficulty level) to
produce generalized increases and how those variables can be meaningfully investigated prior to
making treatment recommendations.
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_______________________________________________________________________________

Millions of Americans have difficulty with
common literacy tasks (Office of Technology
Assessment, 1993). Reporting on the results of
the National Assessment of Educational Prog-
ress, the National Center for Educational
Statistics (2002) found that less than one third
of a national sample of 7,900 fourth graders
were reading at or above the ‘‘proficient’’ level
in 2002. The results also indicated that whereas
high-scoring students have improved on aver-
age, low-performing students’ proficiency has
worsened. It appears that the 100,000 research
studies that have been published on reading
since 1966 (National Reading Panel, 2000) may

actually have had little real impact on the lives
of children, especially the disadvantaged.

Behavior-analytic approaches to reading,
such as direct instruction (Gersten, Carnine,
& White, 1984) and precision teaching (John-
son & Layng, 1992), have achieved a measure
of success with poor readers thanks to rigorous
measurement and careful sequencing of stimu-
lus conditions. To sequence stimulus conditions
effectively requires knowledge of the basic
principles that govern responding. Within
a behavior-analytic paradigm, an oral reading
response comes under the control of appropri-
ate visual stimuli (i.e., the formation and
configuration of letters and spaces in sequence).
This stimulus control is brought about by
differential reinforcement (Catania, 1998).
With the student who is unable to read, the
teacher uses antecedent strategies (e.g., model-
ing, prompting, choice of appropriate texts) to
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establish new responses that can then be

reinforced. Repeated readings (Rashotte &

Torgenson, 1985), listening passage preview

(Daly & Martens, 1994), and error correction

(O’Shea, Munson, & O’Shea, 1984) are all

examples of strategies that have been shown to

improve reading. Ultimately, effective instruc-
tion increases the frequency of accurate and

fluent reading. Reading responses (oral or

covert) presumably compete more effectively

with other responses (e.g., an incorrect word,

looking away from the text; Wolery, Bailey, &

Sugai, 1988), at which point the student is

characterized as a fluent reader.
Students demonstrate that they are proficient

with a word when they can read it in connected
text. In text, however, a given word may be
embedded in a host of different words, with
grammatical conventions providing the only
real constraints on the sequences in which
words are likely to appear. Reading text is more
difficult than reading words in isolation
(Howell & Nolet, 2000), which is not
surprising in light of the fact that each reading
response must compete effectively irrespective
of the preceding words and all of this must be
coordinated rapidly for comprehension to
occur. Generalized reading responses to texts
and across texts is therefore the key to proficient
reading. It is more likely to occur when
instruction is conducted in texts (i.e., the
criterion setting) than when it is carried out in
isolation (e.g., words appear on word lists or
flashcards; Daly & Martens, 1994). Nonethe-
less, the process by which students come to
generalize reading and the variables that can be
brought to bear on reading instruction to
improve generalized reading are poorly un-
derstood (Lyon & Moats, 1997). Too few
analytical investigations have directly targeted
generalized responding.

One exception is a study conducted by Daly,
Martens, Kilmer, and Massie (1996), in which
generalized responding to novel texts was
measured. Word overlap (between instruction

and assessment) and difficulty level (i.e., degree
of instructional match) were manipulated. The
results indicated that the combination of
instructional match and a high degree of word
overlap between what was taught and what was
tested led to greater generalized increases in
reading accuracy and fluency. In other words,
when instruction was carried out in instruc-
tional-level reading material (as opposed to
more difficult reading material) and assessment
reflected what was actually taught, reading
improvements were observed. The students in
the study, however, were very poor readers (i.e.,
reading between 8 and 52 correctly read words
[CRW] per minute prior to the experiment).
Daly et al. acknowledged that the participants
were probably at a frustrational level even with
the materials deemed to be an instructional
match. It is unclear whether these results are
applicable to students at other proficiency
levels.

Although word overlap and instructional
match are clearly important instructional vari-
ables, there are a multitude of other variables
that can be examined for their potential ability
to contribute to generalized increases in reading.
It stands to reason that the right combination of
instructional and reward variables might func-
tion to make reading responses compete more
effectively in criterion settings (i.e., novel texts),
yielding generalized responding. For example, if
the student was highly motivated to read words
correctly and fluently in the criterion setting, he
or she might benefit more from prior in-
struction. To this end, rewards might be offered
for reading as fluently as possible in novel texts.
Indeed, contingent reinforcement (Lovitt, Ea-
ton, Kirkwood, & Pelander, 1971) has been
shown to improve reading. Measured increases
in reading due to positive reinforcement are
probably an indication of the degree to which
reinforcement strengthened already acquired
(but not yet fluent) responses. However, no
amount of motivation alone can help a student
to read words that he or she has not yet acquired
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(Haring, Lovitt, Eaton, & Hansen, 1978).

Therefore, if even greater increases are achieved
when prior instruction precedes opportunity for
reward than when no instruction precedes

opportunity for reward, one can infer that the
combination of instruction and reward led to
generalized increases. Effective instruction

should enable the reader to produce accurate
responses that can then be strengthened through

reinforcement. The case for generalization
would be clearer if the instruction was carried
out in one or more passages that differed from

the criterion texts to which contingencies were
applied and in which outcomes were measured.

The purpose of this experiment was twofold.
First, this study sought to examine the
generality of Daly et al.’s (1996) findings with
respect to difficulty level and its effect on
students’ ability to generalize reading responses.
There were two levels of text difficulty—easy
and hard. Participants, however, were more
proficient than the participants in Daly et al.’s
study, allowing an investigation of the effects of
difficulty level at different parameters. Second,
this study sought to examine whether instruc-
tion and reward could be combined to produce
generalized increases in reading fluency. In half
the sessions, instruction was carried out on
passages that contained approximately 80% of
the same words as the passages in which
measurements were taken (generalization pas-
sages). In the other half, no instruction was
carried out prior to reading in generalization
passages. There were four conditions in all:
hard/no instruction (H/NI), hard/instruction
(H/I), easy/no instruction (E/NI), and easy/
instruction (E/I). Reward and word overlap
were held constant across all conditions.
Therefore, the study was designed to provide
an analysis of the interactive effects of three
broad classes of variables—difficulty level,
instruction, and reward. It was expected that
the combination of instructional match (i.e.,
easier rather than harder) and systematic in-
struction would produce a greater degree of

generalization than the absence of instructional
match (i.e., harder rather than easier) and
systematic instruction when reward for achiev-
ing a predetermined performance criterion
across conditions was held constant.

METHOD

Participants and Setting

Participants in this project were 3 boys who
had been referred by their teachers for reading
problems. Foster and Dustin were in the third
grade, and Austin was in the fourth grade. The
students ranged in age from 9 years 6 months
to 11 years 8 months. All students attended
a public elementary school where data were
collected. Students were receiving special edu-
cation services for students with learning
disabilities. Parent consent and child assent
were obtained before participation. Experimen-
tal sessions were conducted in the school
psychologist’s office (3 m by 3 m) located in
the main office of the school.

Materials

Instructional passages. Thirteen second-grade
and 13 third-grade reading passages were
chosen randomly from the Silver, Burdett, and
Ginn basal reading series (Pearson et al., 1989).
Only narrative and expository texts were used.
Passages contained approximately 170 words.
Readability scores for the passages were com-
puted using the Spache formula (Spache, 1953).
The average readability of the second-grade
passages was 2.3 (range, 2.0 to 2.6), and the
average readability of the third-grade passages
was 3.4 (range, 3.0 to 3.9).

Passages with high content overlap (HCO).
HCO passages were the generalization passages
that contained a high percentage of the same
words in a corresponding instructional passage
(Daly et al., 1996). The HCO passages were
created by rewriting the original passages, using
the majority of words from the original
instructional story. Therefore, there was one
HCO passage for each instructional passage.
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The average readability for the second-grade
passages was 2.9 (range, 2.3 to 3.9), and the
average readability for the third-grade passages
was 3.2 (range, 2.3 to 4.0).

The percentage of word overlap with in-
structional passages was calculated by dividing
the number of words that appeared in both
passages by the total number of words in the
HCO passage. The mean word overlap was
87% (range, 80% to 95%) for all passages.

Dependent Variables

CRW and errors per minute in the HCO
passages were the dependent variables. Students
were instructed to read aloud to the examiner
who followed along on a separate copy of the
story. As the student read a passage, the
examiner recorded CRW and errors. A correctly
read word was defined as a word that is
pronounced correctly in 3 s (Shinn, 1989). An
error was recorded if the student mispro-
nounced a word, omitted a word, substituted
another word, or did not read a word within 3 s
(Shinn). Each student read the passage for
1 min. The number of CRW and errors were
calculated for each passage. An audiocassette
recorder was used during all sessions to assess
interobserver agreement.

Independent Variables and Treatment Conditions

Three variables were manipulated in the
study. Procedural details can be found in the
next section. What follows is a brief description
of each of the variables.

Reward. Rewards were available during all
HCO sessions. Participants chose a tangible
item from a variety of rewards (e.g., pocket
games, pencils, and baseball cards) and were
told that they could earn the reward if they met
a predetermined criterion for fluency (expressed
as CRW per minute) and accuracy (expressed as
number of errors) on the HCO passage. The
criterion was set based on preexperimental
screening results. To earn a reward, the student
had to read at least one more word correctly and
make three or fewer errors. Students were told

that they ‘‘could earn the reward if they beat
their last score while making no more than three
errors.’’

Instruction. Instruction consisted of listening
passage preview (Daly & Martens, 1994),
repeated readings (Rashotte & Torgenson,
1985), phrase drill error correction (O’Shea et
al., 1984), and a syllable segmentation and
blending lesson (when errors were repeated after
the second student reading of the passage).
Listening passage preview provided modeling of
accurate and fluent reading in the instructional
passage. Repeated readings increased students’
opportunities to respond by having them read
a passage twice. Error correction provided
corrective feedback and practice on error words
by having the student reread phrases containing
error words three times after the experimenter
modeled correct reading. The syllable segmen-
tation and blending procedure provided addi-
tional practice with words that the student (a)
read incorrectly during the first student reading,
(b) were corrected as a part of the phrase drill
error correction procedure, and (c) read in-
correctly on the second reading of the passage.
Words were broken into individual syllables
while the experimenter and then the student
read the syllables in order and together as
a word. No rewards were offered or delivered
during instruction.

Difficulty level. Identification of hard and
easy passages was based on preexperimental
screening results (described below). Hard pas-
sages were the eight most difficult HCO
passages for each participant, and easy passages
were the eight least difficult HCO passages for
each participant.

Experimental Design and Procedure

An alternating treatments design was used to
compare the effects of reward only with
instruction-plus-reward conditions in easy and
difficult HCO passages (Kazdin, 1982; Sinde-
lar, Rosenberg, & Wilson, 1985). Sessions were
conducted once daily by a trained doctoral-level
school psychologist (second author) for 4
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consecutive days each week. All sessions were
counterbalanced semirandomly so that all
conditions occurred once every four sessions.

Preexperimental screening and assignment of
passages to conditions. Pretreatment screening
was conducted to identify hard and easy
passages in the following manner. Students
read all 26 HCO passages (13 second-grade and
13 third-grade passages) aloud for 1 min in
several sessions within a 4-day span as a part of
an initial screening. Results were scored as
CRW per minute. Based on the results of the
initial screening, passages were divided on an
individual basis into easy and hard categories
according to the number of CRW per minute.
The eight passages with the lowest CRW per
minute were assigned to the hard condition,
and the eight passages with the highest CRW
per minute were assigned to the easy condition.
Passages were assigned randomly to I and NI
conditions within their respective difficulty
levels. Average preexperimental fluency and
error rates in HCO passages for each participant
are shown in Table 1. The participants were
also screened for responsiveness to reinforce-
ment criteria. This was done by asking each
participant to reread two different passages from
the same reading series while the reward
contingency was applied. If a student failed to
increase his performance by 20%, he would

have been excluded from the study. All of
the students, however, met the criterion for
performance increase under the reward contin-
gency.

Experimental procedure. Sessions were con-
ducted 4 days per week until each condition
had been administered four times to all
participants. Each session lasted approximately
10 to 25 min. Only one condition was
administered per day. In all sessions, the
instructional passage was administered before
the HCO passage. At the beginning of each
session, the experimenter first explained to the
child that he would have an opportunity to earn
a reward for reading later in the session. The
student chose a reward, and it was displayed on
the desk in full view. For no-instruction sessions
(H/NI and E/NI), the student was then told to
read the instructional passage aloud in its
entirety once. If the child did not respond to
a word within 3 s, the experimenter said the
word to the child. The experimenter told the
student how accurately and fluently he read the
passage (e.g., ‘‘You read 63 words with 4 errors
in 1 minute’’). For instructional sessions (H/I
and E/I), the experimenter first read the passage
aloud to the student at a comfortable reading
rate and then had the student read the
instructional passage aloud in its entirety twice.
After the first reading, however, the examiner

Table 1

Preexperimental Correctly Read Words per Minute and Error Rates (in Parentheses) in HCO Passages

for Each Participant

Participant

Condition

E/NI E/I H/NI H/I

Foster
M 46.75 (6.25) 49.75 (6.25) 29.75 (7.25) 30.75 (6.75)
SD 4.86 (2.63) 4.57 (2.22) 5.56 (2.22) 2.22 (2.22)
Range 44–54 (4–9) 45–55 (4–9) 22–35 (4–9) 28–33 (4–9)

Dustin
M 52.5 (6.75) 53.75 (5.5) 34.25 (9) 31.75 (10.25)
SD 4.20 (1.71) 6.13 (1.73) 2.87 (2.83) 5.5 (3.59)
Range 47–57 (5–9) 48–60 (3–7) 31–38 (7–13) 27–37 (7–15)

Austin
M 55.5 (7.25) 52 (6.75) 31 (9.5) 34.5 (7.75)
SD 7.59 (1.26) 7.16 (2.22) 2.16 (3.11) 2.89 (2.75)
Range 48–63 (6–9) 45–62 (4–9) 28–33 (7–14) 31–38 (5–11)
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had the student practice reading phrases con-
taining error words three times (phrase drill)
before rereading the passage one more time. If
the participant repeated an error, the experi-
menter then did the syllable segmentation and
blending lesson. The experimenter covered all
but the first syllable of the word in the passage,
read the syllable to the student, and prompted
the student to read the syllable. The experi-
menter continued to expose each syllable
sequentially and followed the same procedure
of modeling and prompting correct responses.
When all of the error words had been read in
this fashion, the experimenter started again with
the first error word and had the student reread
each word in syllables and then as a single word
without modeling. If the student answered
incorrectly, the experimenter corrected him
and had him repeat the response.

When the student was done with the in-
structional portion of the session, the experi-
menter told the student that he could now earn
a reward for reading the next passage at the
predetermined fluency and accuracy levels. The
student then read the HCO passage for 1 min.
If the student met the criterion, the experi-
menter praised him and gave him the reward. If
the student did not meet the criterion, the
experimenter made an encouraging statement
(‘‘nice try’’) and told the child that he could try
to earn the reward the next time they read
together. The student was not allowed to take
the reward.

Interobserver Agreement

Experimenters audiotaped all sessions to
score student performance. An independent
observer scored 50% of sessions to assess
interobserver agreement. Interobserver agree-
ment was computed by dividing the number of
agreements (i.e., on words read correctly and
words read incorrectly) on a word-by-word
basis by the total number of words. The mean
interobserver agreement was 99.7% (range,
97% to 100%).

Treatment Integrity

Experimenters followed a protocol in the
form of a checklist (available from the first
author) for each condition to prompt them to
follow each step in the correct order. Verbal
instructions and feedback were scripted. All
sessions were audiotaped. An independent
observer assessed treatment integrity on 50%
of the experimental sessions. Using the same
checklist, the independent observer scored the
checklist while listening to the audiotaped
session. The mean treatment integrity was
99% (range, 96% to 100%) across all partici-
pants.

RESULTS

CRW per minute for all participants are
displayed in Figure 1. Clearly discernible
differences between instruction (E/I and H/I)
and control (E/NI and H/NI) conditions would
be interpreted as indicating an experimental
effect. If the difference between conditions was
larger for one difficulty level (e.g., E/I vs. E/NI)
than for the other difficulty level (H/I vs. H/
NI), then results would be suggestive of an
interaction effect; that is, the experimental effect
is moderated by difficulty level. Also, differ-
ences between difficulty levels (E/I vs. H/I) can
be examined to identify the difficulty level in
which performance was most improved. In-
terpretation of the strength of treatment (i.e.,
the difference between effects in E/I and H/I)
based on differences between the treatment
conditions alone, however, would need to be
qualified by existing preexperimental treatment
differences. Means and standard deviations for
each condition can be found in Table 2.

Foster displayed the highest level of respond-
ing in the E/I condition for CRW per minute.
Results were superior to all but one of the E/NI
sessions (see the third E/NI data point).
Differences between H/I and H/NI were not
as evident. Data series were overlapping for the
hard passages across conditions (Figure 1).
Mean differences between conditions (Table 2)
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Figure 1. The number of CRW per minute for Foster, Dustin, and Austin across all experimental conditions in
HCO passages.
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also indicate the same interaction effect.
Therefore, greater increases in generalized
reading fluency (when controlling for reward)
were obtained in easier passages than in harder
passages. Prior to experimental sessions, Foster
was reading just under 50 CRW per minute in
the easy passages and approximately 30 CRW
per minute in the hard passages (Table 1).

The pattern of results for CRW per minute
was very similar for Dustin. However, differ-
ences between E/I and E/NI were even more
pronounced. There are no overlapping data
points for these two conditions. On the other
hand, as for Foster, the data series for H/I and
H/NI were overlapping. Interestingly, one of
the data points for H/NI fell within the range of
data points for E/I. The largest mean differences
were in the same direction (Table 2), favoring
E/I relative to the H/I condition. Dustin’s
preexperimental fluency levels were similar to
Foster’s. Dustin was reading just over 50 CRW
per minute in the easy passages and just over 30
CRW per minute in the hard passages (Table 1).

For Austin, the opposite pattern was found
for CRW per minute. Clearly discriminable
data series are evident for the H/I condition
relative to the H/NI condition, whereas data
series for E/I and E/NI are overlapping. There
are two interesting aspects to this finding. First,
Austin was reading at approximately the same
levels as Foster and Dustin for easy and hard

passages prior to experimental sessions (approx-
imately 55 CRW per minute in easy materials
and just over 30 CRW per minute in hard
materials; Table 1). Therefore, preexperimental
fluency differences do not account for the
opposite interaction effects across students. The
other finding that is noteworthy is that Austin
achieved the same level of reading fluency
following instruction in harder materials as he
achieved in easier materials. H/I data points
overlap entirely with both E/I and E/NI data
points. Therefore, Austin actually displayed
greater generalized performance increases in
harder passages than in easier materials.

To give a complete account of the effects
of treatment on generalized reading fluency, it
is necessary to consider not only the absolute
performance levels but also the relative perfor-
mance increases from the preexperimental
screening to experimental conditions. This
can be done by comparing the results in
Table 2 to those in Table 1. Increases in
all conditions from preexperimental screening
to the experimental analysis results are evident
from an inspection of mean differences across
the two tables. This finding applies to the
NI conditions as well as the I conditions.
Differences in NI conditions between the
preexperimental screening and the experimental
analysis results may be a result of maturation
or effects of the contingency applied to these

Table 2

Correctly Read Words per Minute and Error Rates (in Parentheses) in HCO Passages for Each Participant

Participant

Condition

E/NI E/I H/NI H/I

Foster
M 61 (3.5) 71.25 (1.25) 57 (4.75) 55.75 (2)
SD 9.63 (1.29) 6.50 (1.5) 9.93 (1.71) 6.40 (1.41)
Range 48–71 (2–5) 62–77 (0–3) 45–67 (3–7) 48–61 (1–4)

Dustin
M 58.75 (4) 86.25 (0.75) 60.75 (4) 62.75 (2.75)
SD 9.91 (3.37) 17.29 (0.5) 12.79 (4.08) 5.68 (1.71)
Range 45–66 (0–8) 75–112 (0–1) 46–77 (1–10) 55–67 (1–5)

Austin
M 69.75 (5) 66.5 (2) 53.5 (3.5) 69 (2.75)
SD 13.40 (2.71) 13.02 (0.81) 5.45 (2.08) 8.76 (0.5)
Range 53–82 (3–9) 51–80 (1–3) 46–59 (1–6) 61–78 (2–3)
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passages, increasing the importance of their
function as a standard of comparison as
control passages.

Although all participants were reading at
about the same fluency levels prior to the
experimental analysis, there were individual
differences in just how much relative growth
was observed and which conditions were
associated with the greatest changes. Compar-
ison of means between experimental analysis
results and preexperimental screening shed
some light on these differences. Patterns of
absolute differences across conditions (e.g., E/I
being superior for Foster) did not necessarily
correlate with relative performance changes
across conditions for each participant. For
Foster, larger relative changes in CRW per
minute were found for the hard conditions (H/
NI 5 27.25 CRW per minute; H/I 5 25 CRW
per minute) than for the easy conditions (E/NI
5 14.25 CRW per minute; E/I 5 21.5 CRW
per minute), even though the greatest absolute
change for Foster was in the E/I condition
relative to all the other conditions (described
earlier). For Dustin, large relative changes in
CRW per minute were also obtained with the
hard conditions (H/NI 5 26.5 CRW per
minute; H/I 5 31 CRW per minute), but
were eclipsed by an even larger relative change
in the E/I condition (32.5 CRW per minute).
The smallest change was in the E/NI condition
(6.25 CRW per minute). Similarly, for Austin,
larger effects were observed for the hard
conditions, with H/I producing the largest
relative performance increase (H/NI 5 22.5
CRW per minute; H/I 5 34.5 CRW per
minute) and smaller relative changes in perfor-
mance were observed in the easy conditions (E/
NI 5 14.25 CRW per minute; E/I 5 14.5
CRW per minute).

These findings attest to the importance of at-
tending to both relative and absolute performance
increases in evaluating performance changes for
a skilled behavior like oral reading fluency as
a function of experimental manipulations.

Finally, errors were reduced in all of the
instruction conditions relative to the no-in-
struction conditions and preexperimental
screening results (Table 2), perhaps largely as
a function of repeated exposure (from pre-
experimental screening to experimental analysis)
and the availability of a contingency that
specified a criterion for accuracy as well as
fluency.

DISCUSSION

One purpose of the study was to examine
whether instructional and reward variables
could be combined to produce generalized
increases in reading fluency, an uncommon
finding in the literature. Based on differences
between conditions with no prior instruction
and those with prior instruction (with difficulty
level controlled), the results indicate that
generalization was obtained for all participants.
Therefore, it appears that the combination of
instructional and reward variables (compared to
reward variables only) was helpful to facilitating
generalized increases. These findings should
contribute to our understanding of how to
produce generalization of responding for
a skilled behavior that is under the control of
textual stimuli. This study serves to broaden the
scope and configuration of variables that have
been examined to produce generalized increases
in reading fluency.

The strategy involved a contingency in the
natural setting (i.e., HCO passages) that was
preceded by instruction that established new
responses in the students’ repertoires. Prior
instruction involved programming common
stimuli (Stokes & Baer, 1977), which permitted
the contingency applied to the HCO passages
to strengthen the newly acquired responses.
Those responses were brought under stimulus
control and therefore were able to compete
when students were reading the generalization
(HCO) texts when their motivation to read the
words correctly and rapidly was presumably
high. It is important to note, however, that
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under the current experimental arrangement no
programmed reinforcement was provided in the
instructional passage. Therefore, the influence
of reinforcement as a variable occurred during
responding in the HCO passages in conjunction
with antecedent instruction only.

It is possible that future researchers could

choose different combinations of instructional

and reward variables to produce even greater

increases in responding in criterion settings. In

the future, investigators should look more

extensively at whether generalization is observed

when responding is introduced to natural

maintaining contingencies or when the con-

tingencies for responding are indiscriminable

(Stokes & Baer, 1977). Investigators might

examine whether the same effects are achieved

in classrooms and with various contingencies in

place (e.g., praise, goal setting, privileges in the

classroom).
To date, very few studies have carefully

operationalized the conditions under which
generalization in reading passages is measured.
The study reported here presents one method
for doing just that. Passages were rewritten,
controlling the amount of word overlap
between instructional and criterion settings. In
this way, criterion settings still reflected the way
in which words may appear in different
sequences across passages (generalization) while
a reasonable level of sensitivity to potential
treatment effects was maintained. The HCO
passages represent one form of generalization
related to the degree to which textual stimuli
control responding. In this case, textual control
is reduced to the degree of word overlap across
passages. Therefore, conclusions of this study
are limited to this form of generalized respond-
ing only. Other forms of generalization are
probably important as well. For instance,
a learner could begin to generalize fluent
reading to nontaught but equally difficult
words, a scenario in which the correspondence
of training to nontraining stimuli is even more
discrepant (and hence constitutes an even

greater degree of generalization). There may

also be other dimensions of the stimuli (e.g.,
linguistic structures) that affect responding in
other ways, representing possible dimensions of

yet other forms of generalization of responding
that could be measured. Therefore, in the future
investigators may want to devise other measures

of generalization for experimental analyses of
academic interventions based on theoretical or

empirical considerations. The findings of this
and future investigations that target different
dimensions of generalization will probably lead

to the development of stronger and more robust
treatments for students who experience chronic
academic performance problems.

The other purpose of the study was to
determine whether difficulty level could mod-
erate the effects of a strong reading intervention.
Relative difficulty level was determined through
a preexperimental screening with passages that
were at or close to the level at which classroom
teachers were carrying out instruction. The
results indicated that there were interaction
effects for all 3 participants. Interpretation is
complex because interaction effects can be
examined in two different ways—either in an
absolute sense or a relative sense. With respect
to absolute differences across difficulty levels,
for Foster and Dustin E/I led to higher levels of
responding relative to its control condition (E/
NI) than did H/I relative to its control
condition (H/NI). The opposite was found for
Austin, who displayed a larger difference
between treatment (I) and control (NI) for
harder than for easier passages. This finding is
intriguing, especially because students had the
same preexperimental reading fluency levels,
and suggests that instructional match may need
to be investigated on a case-by-case (i.e.,
idiographic) basis through an experimental
analysis. On the other hand, comparisons to
preexperimental screening results for each in-
struction condition suggested that larger relative
improvements were observed overall in the
harder materials for Foster and Austin. Al-
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though the relative difference between E/I and

H/I conditions favored the E/I condition, the
discrepancy was very small (i.e., amounting to
a difference of 1.5 CRW per minute). The

comparison of absolute and relative perfor-
mance increases further reinforces the impor-
tance of examining individual differences, an

issue dealt with in more detail in the next paper
in this series. At the very least, results indicate

that not all students will respond in the same
way to recommendations for instructional levels
that are commonly found in the literature.

The issue of instructional level has received
a fair amount of attention (if not experimental
analysis) in the academic intervention literature.
Recommendations for students’ instructional
levels based on measured accuracy and fluency
abound (Fuchs & Deno, 1982; Gickling &
Rosenfield, 1995; Good, Simmons, & Kame’e-
nui, 2001; Howell & Nolet, 2000; Shapiro,
2004). The premise of these recommendations
is that a student’s learning will progress more
rapidly if he or she is taught at the appropriate
instructional level (as opposed to being taught
at the frustrational or mastery level). Instruc-
tional levels are described as ranges of respond-
ing (e.g., 40 to 60 CRW per minute), whereas
mastery and frustrational levels are described as
cut-offs (e.g., mastery is greater than 60 CRW
per minute). There are some data in the
literature to support this notion. For instance,
Gickling and Armstrong (1978) obtained the
highest rates of on task, task completion, and
task comprehension for instruction carried out
in the instructional level when compared to the
frustrational and independent levels. As noted
earlier, Daly et al. (1996) obtained a greater
degree of generalization in reading texts when
passages were closer to an appropriate in-
structional level than when they were more
difficult.

One problem with current practice is that the
actual recommendations for instructional levels
can vary widely. For example, whereas Fuchs
and Deno (1982; echoed by Shapiro, 2004)

recommend 40 to 60 CRW per minute as an
appropriate instructional level at the second
grade, Howell and Nolet (2000) recommend 70
to 100 CRW per minute for the same grade.
Consequently, educators may be in a quandary
as to what the appropriate instructional place-
ment might be for each student. The concept of
instructional level as interpreted by educators
also will probably affect decisions regarding
effectiveness of an intervention. By implication,
the determination of effectiveness of a reading
intervention with a second-grade student who
achieves 61 CRW per minute will be different
depending on whether Fuchs and Deno’s
(1982) or Howell and Nolet’s (2000) recom-
mendations are consulted. One is encouraged in
the first case because the student’s proficiency
has risen above the instructional level. In the
second case, one is discouraged to find out that
the student has not yet even reached the
instructional level and should have been placed
lower in the curriculum in the first place.

Published instructional placement recom-
mendations appear to be based on authority
in some instances and on normative estimates
for the population in question in other
instances. However, normative estimates (e.g.,
the average second-grade reader’s fluency) may
not be the strongest basis for establishing the
level at which instruction can have the largest
effect on learning for an individual student. The
real question is the level of proficiency with
instructional tasks that is optimal for achieving
generalized responding. When instructional
material is neither too hard nor too easy, good
instruction will presumably be more effective at
helping the student to build stronger response
repertoires that can generalize more readily to
novel material, be it material at the same
difficulty level or at higher difficulty levels. Cast
in this light, instructional level is a construct
that needs to be investigated experimentally and
not just based on average proficiency levels
(unless experimental analyses substantiate the
use of average proficiency levels—a type of
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nomothetic approach to the question—for
determining appropriate instructional match).
Moreover, the instruction that is used is likely
to interact with the difficulty level of the
material. It is possible that stronger instruction
in more difficult material can achieve the same
or a greater effect as weaker instruction in not-
too-difficult material, creating difficulties in
operationalizing and interpreting instructional
match.

The results of the study reported here suggest
that it may be time to reframe the issues of
instructional match, difficulty level, and recom-
mended instructional levels. The results sug-
gested that difficulty level may mediate the
effects of instructional and reward variables,
speaking to the importance of this variable in
producing generalized reading fluency. The
results also indicate, however, that the effects
may be idiosyncratic and that under some
conditions greater relative improvements can be
achieved in harder materials than in easier
materials. Students with the same preexperi-
mental reading levels may respond differentially
to harder or easier instructional passages,
necessitating an individualized analysis of the
effects of difficulty level when appropriate
instructional placement is sought. Unfortunate-
ly, the current study is unable to answer the
broader question of the optimal level of
proficiency necessary for students to benefit
most from instruction. Difficulty level was
categorized dichotomously (hard vs. easy).
Future investigations could examine various
parameters of responding to determine whether
a nomothetic or an idiographic approach is the
most effective and efficient way to identify the
instructional level at which a student’s progress
will be accelerated. The finding of idiosyncratic
effects across participants strongly suggests that
an experimental analysis is probably the best
way to proceed. The findings of the current
study also strongly suggest the need for
examining both relative and absolute perfor-
mance increases.

Interpretation of the results must be tem-
pered in light of limitations of the current
study. First, instructional sessions were carried
out individually and with strong instructional
and reward variables that are known to improve
reading fluency. The results may not represent
what might be achieved at similar fluency levels
if weaker instructional or reward variables are
used or in the context of group instruction,
which is more common in the classroom
setting. Future investigations should examine
instructional effects in different grouping for-
mats (e.g., small-group reading instruction) and
in more naturalistic classroom conditions (e.g.,
with teachers carrying out at least some part of
the analysis). At the very least, the methods used
in the current study should be further validated
by examining the effects of recommended
treatment packages in classrooms over time.
These limitations notwithstanding, the results
have direct implications for conducting brief
experimental analyses to identify potentially
effective reading interventions.
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