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Nist and Joseph (2008) have confirmed
earlier research showing that adding and inter-
spersing a large number of time-consuming
learning trials targeting known items (e.g., in-
cremental rehearsal [IR] or interspersal) re-
tards student learning rates (Cates et al., 2003
Joseph & Nist, 2006; Schmidgall & Joseph,
2007). In addition, their current study has con-
firmed earlier research that adding and inter-
spersing known items can improve the quality
of learning trials, or the amount learned per
unknown-word trials (Burns, Dean, & Foley,
2004; MacQuarrie-Klender, Tucker, Burns, &
Hartman, 2002).

Learning Levels Versus Learning Rates

Learning is often described as a rela-
tively permanent change in behavior or behav-
ioral potential brought about by experience,
with some experiences (e.g., an accident caus-
ing severe brain damage) being excluded.
Across many applied and theoretical experi-
ments, the experience is the instructional ac-
tivity (e.g., intervention, remedial procedure).
In the Nist and Joseph study, the learning
experience was held constant across all con-
ditions is the flashcard drill procedure. Across

all conditions, each session included six trials,
across six unknown words, repeated nine
times per session. However, these flashcard
trials were not the independent variable or the
experience under investigation. Rather, the in-
dependent variable was the presence of addi-
tional flashcard trials targeting known words.
These known-word trials were placed around
the unknown-word trials using either IR (nine
known-word trials placed among six un-
known-word trials using a folding-in strategy)
or interspersal (three known-word trials
evenly distributed among six unknown-word
trials). In the control condition, no known-
word trials were added.

In many intervention studies, the behav-
ior change (learning) often serves as the pri-
mary dependent variable. Nist and Joseph
used unknown words read accurately in isola-
tion (acquisition and maintenance) and in sen-
tences (generalization) as their dependent vari-
ables and repeated assessments were used to
assess behavior change (learning) as interven-
tion procedures were applied over time and
across sets of unknown words. Their study has
strong applied value because they compared
three strategies and assessed changes in learn-
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ing levels by including acquisition, mainte-
nance, and generalization measures. Changes
in levels of behavior (e.g., number correct,
number maintained, number of words read
correctly in sentences) do not take into con-
sideration instructional time required to bring
about that change. Nist’s and Joseph’s study is
superior to most because they also measured
learning rates. Assessing learning rates re-
quires measuring the change in behavior (level
change) while also taking into account the
time required for the learning experience.
Learning rates � learning level/instructional
time (Cates et al., 2003; Skinner, Belfiore,
Mace, Williams, & Johns, 1997; Skinner, Bel-
fiore, & Watson, 1995/2002; Skinner,
Fletcher, & Henington, 1996).

Implications of Learning Levels Results

Over 100 years ago, using himself as a
subject, Ebbinghaus (1885) showed that in-
creased practice enhanced learning. Thus, in
some instances researchers comparing learn-
ing strategies may want to hold practice, often
referred to as opportunities to respond (Green-
wood, Delquadri, & Hall, 1984) or learning
trials (Albers & Greer, 1991), constant. Hold-
ing the type (flashcard) and number of un-
known-word learning trials constant across the
three different learning experiences allowed
Nist and Joseph to evaluate the relative quality
of the learning experiences when the addi-
tional known-word flashcard trials were added
(Skinner et al., 1997). Confirming previous
research, Nist and Joseph found greater in-
creases in learning levels under the IR proce-
dure (Burns et al., 2004; MacQuarrie-Klender
et al., 2002).

Nist’s and Joseph’s findings have theo-
retical significance as they suggest that some-
thing involved with adding these known-word
trials and folding them in enhances the quality
of the unknown-word trials (amount learned
per unknown-word trial). Identifying the
mechanism that causes this increase is a clear
direction for future researchers. Some plausi-
ble hypotheses suggested by previous re-
searchers include distributed practice effects
(Burns et al., 2004; MacQuarrie-Klender et al.,

2002), increasing rates of reinforcement
(Skinner, 2002) and/or enhancing students’
sense of success (Neef, Iwata, & Page, 1997,
1980), and pace of responding and attention
(Hawkins, Skinner, & Oliver, 2005; Robinson
& Skinner, 2002).

Implications of the Learning Rates

Although Nist’s and Joseph’s data on
learning levels showed that IR was superior,
their learning rate data suggest that of the three
procedures used, IR is the last procedure that
educators should select if the goal is remedia-
tion. Before readers conclude that I am mak-
ing an insignificant nuanced argument, con-
sider the comfort I take in Nist’s and Joseph’s
social validity data, which suggest that the
students and teachers who participated agree
with me.

Remedying Deficits

School psychologists attempt to prevent
and remedy learning problems. In almost all
cases, a learning problem is not a failure to
learn, but a failure to learn specific skills or
behaviors as rapidly as expected (Skinner et
al., 1995/2002; Skinner et al., 1996). Thus,
learning problems are more precisely defined
as learning rate problems. In the Nist and
Joseph study, the students who participated
could read words in sentences. Thus, prior
experiences had caused learning. Presumably,
they were nominated to participate because
their reading skills were not as developed as
expected at this moment in time, a learning
rate problem.

Remediation frequently occurs when
our procedures enhance learning rates and/or
when we allot more learning and/or instruc-
tional time to remediation targets (Skinner et
al., 1996). Often we do both. For example,
under many response-to-intervention (RTI)
models, school time is reallotted from time
devoted to other activities including recess and
other classes (e.g., art, music, foreign lan-
guage instruction, physical education, and
health class). When I was in elementary
through high school, a similar time reallot-
ment strategy was used when students with
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learning rate deficits were enrolled in extended
school years (we called it summer school).
Time reallotment causes resistance from those
concerned that reducing time spent in other
activities will decrease the quality of the stu-
dents’ life both now and later. Students may
develop social skills during recess, the ability
to produce and appreciate art during special
classes, and a joy for physical activities and
habits that enhances their health during phys-
ical education and health class. All may en-
hance the quality of their lives and their ability
to contribute to society.

The counterargument is that some skills
are more important than are others. For exam-
ple, learning to read is critical to lifelong suc-
cess, because, while we learn to read, often we
read to learn. Having made both arguments, I
feel there is no correct answer. However, a
shift in how we evaluate remedial strategies
may eventually allow us to remedy deficits
more efficiently, thus avoiding some of these
difficult time reallotment decisions. That shift
is to evaluate our remedial procedures by pre-
cisely measuring learning rates.

Previous Research

One of my first studies published on
learning rates (see Skinner et al., 1995/2002)
was a reanalysis of earlier data (see Skinner,
Johnson, Larkin, Lessley, & Glowacki, 1995).
The Skinner et al. (1995) study was similar to
the Nist and Joseph study; we compared sight-
word reading interventions, one intervention
took longer than the other, and our measure of
learning levels was designed to evaluate the-
oretical questions. The reanalysis (Skinner et
al., 1995/2002) showed that our learning lev-
els and learning rate data conflicted.

Cates et al. (2003) provided a clear ex-
ample of how adding known-item trials re-
tarded learning rates. The Nist and Joseph
study is an extension of Cates’ dissertation;
however, Cates targeted spelling, as opposed
to sight-word reading. Regardless, the critical
finding from Cates et al. (interspersing addi-
tional known words retarded learning rates)
was supported by Joseph’s earlier studies of
sight-word reading (Joseph & Nist, 2006;

Schmidgall & Joseph, 2007). The current
study is an improvement because maintenance
and generalization to sentence reading were
assessed.

The importance of measuring learning
rates seems lost on many researchers and those
responsible for what is published in school
psychology and other journals. One reason for
this is the measure itself. Nist’s and Joseph’s
rate data are converted to words learned per
minute of instruction under the three different
conditions. Although this measure has clear
meaning to some (e.g., Cates et al., 2003), it is
uncommon and may be difficult for others to
understand as most instructional procedures
are delivered in units of time that exceed 1
min. Furthermore, Nist and Joseph did not
convert the data on words read correctly in
sentences to learning rate measures. To high-
light the importance of learning rates, I next
describe an applied scenario, extrapolate Nist
and Joseph data to measure learning rates for
generalization, and interpret these data.

Interpreting an Applied Scenario

Scenario

There are six students in first-grade
classes who are in need of remediation be-
cause their sight-word reading skills are be-
hind their peers. The remedial instruction is
going to be delivered at a 1–1 student-to-
teacher ratio using a flashcard procedure dur-
ing a 20-min period each day. During that
time, the students will not be able to partici-
pate in recess (time reallocation). Remediation
is defined as being able to read 330 unknown
words in sentences (generalization). All stu-
dents enjoy recess; their parents and teachers
feel that recess is important for various rea-
sons (e.g., incidental learning of social skills).
Thus, the goal is to remedy their deficits as
rapidly as possible so that they may return to
recess and have more success with learning
material that is currently being covered in their
general education reading instruction. In addi-
tion, because 1–1 instruction requires much
teacher time, more rapid remediation will al-
low these resources to be redirected to remedy
other deficits across students.
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Extrapolated Data

Table 1 shows the extrapolated data
from Nist’s and Joseph’s study including the
number of words read correctly, the number of
words maintained, and the number of words
read correctly in a sentence per 100 min of
instructional time (1 week) across the three
conditions. Across all students and all depen-
dent variables employed, the results are con-
sistent. When time allotted to learning is held
constant, drilling only unknown words (con-
trol condition) resulted in the most learning
and IR the least, even for the generalization
data.

Interpretation

Given our hypothetical remediation goal
(330 unknown words read correctly in sen-
tences), all students would be remedied in 5
weeks or less using the control condition. Us-
ing the IR condition, remedying the very
strongest IR learners (Sara, Marie, and Beth)
would require 11 weeks. Relative to IR, the
control procedures would enhance students’
time in recess (by a minimum of 6 weeks),
perhaps allowing them to learn more in their
general education class over these same 6

weeks (assuming that learning these words
will help them in class) and save considerable
resources (1–1 instruction, 2 hr per day, for 6
weeks would cost 60 teacher hr). Who would
prefer the IR procedure over the control?

Direction for Future Researchers

As school psychologists become more
involved in remedying students’ problems
(e.g., RTI), they should become keenly aware
of the need for studies that compare remedial
procedures. Unfortunately, very few research-
ers measure learning rates with any sort of
precision. Thus, our current research base may
provide misleading results for those interested
in identifying the most effective remedial pro-
cedures (see Skinner et al., 1995/2002).

Although measuring learning rates is
important, learning is a very complex behav-
ior. When we measure learning rates precisely,
I have no doubt that we will find learning is
highly unstable within students being exposed
to the same instructional procedure. For exam-
ple, in my scenario the initial trials (e.g., first 5
min of a 20-min learning session) may yield
higher learning rates than later trials (e.g., the
last 5 min or the session). Thus, generalizing

Table 1
Number of Words Read Correctly, Number of Words Maintained, and

Number of Words Read Correctly in Sentences per 100 Minutes of
Instruction Time

Student

Traditional Interspersing Incremental Rehearsal

WC/
100 M

WM/
100 M

WS/
100 M

WC/
100 M

WM/
100 M

WS/
100 M

WC/
100 M

WM/
100 M

WS/
100 M

Sarah 106 89 81 66 60 57 33 30 30
Lori 100 85 66 70 60 51 29 23 21
Marie 114 96 73 67 58 51 34 33 30
Dan 127 99 80 84 70 57 32 29 28
Chris 114 93 88 71 61 54 25 24 22
Beth 111 89 75 63 54 52 34 31 30
Group 113 93 77 71 61 54 31 28 27

Note. WC � number of words read correctly; M � minutes; WM � number of words maintained; WS � number of
words read correctly in sentences; Group � the mean for the group of 6 children.
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data from one instructional time interval to
other instructional time intervals (e.g., my ex-
trapolation of the Nist and Joseph data) is poor
science. This instability in learning rates could
be controlled by holding time constant under
each condition and letting the trials vary (see
Carroll, Skinner, Turner, McCallum, & Mas-
ters, 2006; Poncy, Skinner, & Jaspers, 2007;
Skinner et al., 1997). Such experiments may
show that some strategies are superior to oth-
ers when instructional time is 10 min per day,
but opposite results are found when 20 min per
day is available. Regardless, these questions
cannot and will not be answered until re-
searchers begin using precise measures of
learning rates to evaluate and compare
interventions.

Conclusions

Although I have stressed learning rates,
the Nist and Joseph finding that adding and
folding in unknown items enhanced learning
levels is important. If we can determine why
IR caused increases in learning levels (not
rates), educators and researchers may be able
to develop strategies that allow them to
strengthen the effect (e.g., cause larger learn-
ing level increases) and/or make the applica-
tion of the procedure more efficient (e.g., take
less instructional time). Thus, these findings
may lead to the development of strategies that
can then be applied to enhance rather than
retard learning rates.

The focus on evidence-based practice,
empirically validated interventions, and reme-
dying learning problems has brought applied
learning research to the forefront. Concomi-
tantly, procedures have been developed that
improve the quality of this research (e.g., in-
cluding measures of treatment integrity). It is
my hope that Nist’s and Joseph’s study is
representative of another change in interven-
tion research that will improve the precision of
our evaluations by precisely measuring learn-
ing rates.

Almost all studies designed to evaluate
learning should include measures of learning
rates. More important, all applied studies de-
signed to compare remedial procedures should

determine which procedure results in the
greatest learning rates. Finally, editors and
reviewers for journals should stop insisting
that all researchers conducting intervention
comparison studies hold opportunities to re-
spond or learning trials constant, while allow-
ing instructional time to vary. Because many
of the questions we are attempting to answer
are basic applied learning questions, as op-
posed to theoretical questions regarding the
quality of response opportunities or learning
trials (quality � learning level change per
learning trial), these gatekeepers should allow
researchers to let opportunities to respond
vary, but hold instructional time constant
across conditions. Such a change will take us
toward the basic human condition (learning
requires time) and make our studies more rel-
evant to practitioners.
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