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b. What recording method would you have
James use to record Sara’s out-ofseat
behavior?

c. What instrument would you have James
use to record the behavior? Will this
instrument be practical for James to use
as a teacher?

MISAPPLICATIONS

3. Eve plans to start a weightlifting program. She
wants to record her behavior once she starts the
program so that she can measure the changes in
her behavior as the program progresses.
Describe how Eve could use frequency record-
ing, duration recording, and infensity recording
to measure her weight-lifting behavior.

L. Cloria is taking a behavior modification class
and has to do a selfmanagement project. The
behavior she has chosen to modify is her hair-
twirling. She has defined this behavior as any
instance in which she reaches up to the back
of her head and wraps hair around her finger.
The first step in her self-management project is
to develop a behavior recording plan. Because
she usually does the hair-twirling in her classes,
she decides to record the behavior immediately
after each class period. She will keep a 3 x 5-
inch note card in her purse, and as soon as she
leaves the classroom, she will get the note card
out of her purse and write down the number of
times that she twirled her hair in the class.

a. What is wrong with this behavior recording
plan?

b. What changes would you make to improve
it?

(=]

. Ralph is going to implement a selfmanagement

cigarettes he smokes each day by counting the
cigarettes left in his pack at the end of the day
and subtracting this number from the number of
cigarettes that were in the pack at the start of the
day.

a. What is wrong with this behavior recording
plan?
b. What would you do to improve it?

3. Below are examples of behavioral definitions of

target behaviors in students” selfmanagement
progeams. What is wrong with each of these
behavioral definitions?

a. Losing my temper will be defined as getting
mad at my hushand and velling at him,
walking into the bedroom and slamming the
door, or telling him to “shut up” when he
says something that frustrates me.

b. Overeating will be defined as any time 1 eat
more than [ wanted to eat at a meal, or any
time I eat so much that [ feel bloated or my

Graphing Behavior and
Measuring Change

What are the six essential components of a behavior modification graph?
How do you graph behavioral data?

pfuie;lte;ohhelp h]i{m decn:..::e ﬂe ntllrﬁ of belt is too tight.
cgar © smokes pet day. Fe wl e . Studving will be defined as any time I have

the behavior of smoking a cigarette as any . . . )
instance in which he takes a cigarette out of n:y hcl;ks;:ps]n lﬁqnt{gme‘ﬁh&m Ebesry or
the pack in his pocket, lights it, and smokes 4 I:n}-d_e .E 18 off, and there are no
any part of it. He will record the number of other distractions.

What different dimensions of behavior can be shown on a graph?
What is a functional relationship, and how do you demonstrate a functional relationship in behavior modification”?
What different research designs can be used in behavior modification research?
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A s we saw in Chapter 2, people who use behavior modification define their tar-
get behavior carefully, and directly observe and record the hehavior. In this
way, they can document whether the behavior has indeed changed when a hehavior
madification procedure is implemented. The primary tool wed o document
behavior change is the graph.
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CHAPTER 3

FIGURE 3-1

A graph is a visual representation of the occurrence of a behavior over time.
Aftter instances of the target behavior are recorded (on a data sheet or otherwise),
the information is transferred to a graph. A graph is an efficient way to view the
occurrence of the behavior because it shows the resulls of recording during many
observation periods.

Behavior analysts use graphs to identify the level of behavior before treat-
ment and after treatment begins. In this way, they can document changes in
the behavior during treatment and make decisions about the continued use of
the treatment. The graph makes it easier to compare the levels of the behavior
before, during, and after treatment because the levels are presented visually for
comparison. In Figure 3-1, for example, it is easy to see that the frequency of
the behavior is much lower during treatment (competing response) than before
treatment (baseline). This particular graph is from a student’s self-management
project. The student’s target behavior involved biting the insides of her mouth
when she studied. She recorded the behavior on a data sheet each time it
occurred. After 10 days of recording the behavior without any treatment (base-
line), she implemented a behavier modification plan in which she used a com-
peting response (a behavior that is incompatible with mouth-biting and
interrupts each occurrence of mouth-biting) to help her control the mouth-
biting behavior. After implementing this competing response procedure, she con-
tinued to record the behavior for 20 more days. She then recorded the behavior
four more times, after 1, 5, 10, and 20 weeks. The long period after treatment
has been implemented is called the follow-up period. From this graph, we can
conclude that the mouth-biting behavior (as recorded by the student) decreased
substantially while the student implemented the treatment. We can also see that
the behavior continued to occur at a low level up to 20 weeks after treatment
was implemented.
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This graph shows the frequency of mouth-biting during baseline and treatment (competing
response) phases and follow-up.
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Components of a Graph

In the typical behavior modification graph, time and behavior are the two variables
illustrated. Fach data point on a graph gives you two pieces of information: It tells
you when the behavior was recorded (time) and the level of the behavior at that
time. Time is indicated on the horizontal axis (also called the x-asis, or the abscissa),
and the level of the behavior is indicated on the vertical axis (also called the y-axis, or
the ordinate). In Figure 3-1, the frequency of mouth-biting is indicated on the verti-
cal axis, and days and weeks are indicated on the horizontal axis. By looking at this
graph, you can determine the frequency of mouth-biting on any particular day, before
or after treatment was implemented. Because follow-up is reported, you can also see
the frequency of the behavior at intervals of up to 20 weeks.

Six components are necessary for a ‘_p'.Lp'J to be L'UIlelL‘tt.'.

8 The y-axis and the x-axis. The vertical axis (y-axis) and the horizontal axis
(x-axis) meet at the bottom left of the page. On most graphs, the x-axis is longer
than the y-axis; it is usually one to two times as long (Figure 3-2).

& The labels for the y-axis and the x-axis. The y-axis label usually tells you the
behavior and the dimension of the behavior that is recorded. The x-axis label usu-
ally tells you the unit of time during which the behavior is recorded. In
Figure 3-3, the y-axis label is “Hours of Studying” and the x-axis label is “Days.”
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FIGURE 3-3  Labels for the y-adis and the x-ads.
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CHAPTER 3

FIGURE 3-4

Thus, you know that the hours of studying will be recorded each day for this par-
ticular person.

8 The numbers on the y-axis and the x-axis. On the y-axis, the numbers indi-
cate the units of measurement of the behavior; on the x-axis, the numbers indicate
the units of measurement of time. There should be a hash mark on the y-axis and
the x-axis to correspond to each of the numbers. In Figure 3-4, the numbers on
the y-axis indicate the number of hours the studying behavior occurred, and the
numbers on the xaxis indicate the days on which studying was measured.

B Data points. The data points must be plotted correctly to indicate the level
of the behavior that occurred at each particular time period. The information on
the level of the behavior and the time periods is taken from the data sheet or
other behaviorrecording instrument. Each data point is connected to the adjacent
data points by a line (Figure 3-5).

® Phase lines. A phase line is a vertical line on a graph that indicates a
change in treatment. The change can be from a no-treatment phase to a treat-
ment phase, from a treatment phase to a no-reatment phase, or from one treat-
ment phase to another treatment phase. A phase is a period in which the same
treatment (or no treatment) is in effect. In Figure 3-6, the phase line separates
baseline (no treatment) and treatment phases. Data points are not connected
across phase lines. This allows you to see differences in the level of the behavior
in different phases more easily.
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FIGURE 3-5 Data points plotted on a graph.
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FIGURE 3-7
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Phase labels on a graph.

= Phase labels. Each phase in a graph must be labeled. The phase label
appears at the top of the graph above the particular phase (Figure 3-7). Most
behavier modification graphs have at least two phases that are labeled: the no-
treatment phase and the treatment phase. “Baseline™ is the label most often
given to the no-treatment phase. The label for the treatment phase should identify
the particular treatment being used. In Figure 3-7, the two phase labels are “Base-
line™ and “Behavioral Contract.” The behavioral contract is the particular treat-
ment the student is using to increase studying. Some graphs have more than one
treatment phase or more than one baseline phase.

Graphing Behavioral Data

As discussed in Chapter 2, behavioral data are collected through direct observa-
tion and recording of the behavior on a data sheet or other instrument. Once the
behavior has been recorded on the data sheet, it can be transferred to a graph. For
example, Figure 3-8a is a frequency data sheet that shows 2 weeks of behavior
recording, and Figure 3-8b is a graph of the behavioral data from the data sheet.
Notice that days 1-14 on the data sheet comrespond to the 14 days on the graph.
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CHAPTER 3

FIGURE 3-8
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A completed frequency data sheet is shown in (3); the number of cigarettes smoked each day is
recorded on the sheet The graph of the behavioral data from the data sheet (b) is also shown.

The treatment involved a behavioral confract in which the client agreed fo smoke one fewer ciga-
refte per day every second day. Behavioral contracts are described in Chapter 23.

Also notice that the frequency of the behavior listed on the data sheet for each day
corresponds to the frequency recorded on the graph for that day. As you look at
the graph, you can immediately determine that the frequency of the behavior is
much lower during treatment than during haseline. You have to look more closely
at the data sheet to he able to detect the difference between baseline and treat-
ment. Finally, notice that all six essential components of a graph are included in
this graph.

Consider a second example. A completed duration data sheet is shown in
Figure 3-%a, and Figure 3-9b is a table that summarizes the daily duration of the
behavior recorded on the data sheet. Notice that the duration of the behavior
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FIGURE 3-9 A completed duration data sheet is shown (g); the sheet is used to record the duration of exercise

R

each day. The completed data summary table (b) is also shown. The incomplete graph (c) is for the
student to complete using the behavioral data in (b).
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FIGURE 3-10

FOR FURTHER
READING

listed in the summary table for each of the 20 days corresponds to the duration
that was recorded each day on the data sheet.

Below the data summary table (see Figure 3-9b) is a graph that is only partially
completed (see Figure 39¢). Using the information provided in the data sum-
mary table, complete this graph. Be sure that the completed graph includes all
six components discussed earlier.

To complete Figure 3-9¢, you must add four components. First, you should add
the data points for days 8-20 and connect them. Second, include the phase line
between days 7 and 8. Data points on days 7 and 8 should not be connected across
the phase line. Third, add the phase label “Behavioral Contract,” to the right of the
phase line. Fourth, add the label “Days” to the xaxis. When these four components
are added, the graph includes all six essential components (Figure 3-10).
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Completed graph using data from the data summary table in Figure 3-9b.

Graphing in Excel

Although it is easy 1o construct a graph with a piece of graph paper, a ruler, and a pencil, there are
qgraphing programs that allow you to construct a graph on your computer. Graphs can be constructed
in two different Microsaft Otfice programs; PowerPaint and Excel (Vaneslow & Bourret, 2012). Carr and
Burkholder (1998) and Dion et al. (2007) published artickes in the Joumal of Anplied Behavior Analysis
providing step-by-step instructions on how 1o use Microsoft Excel for constructing the types of graphs
used in applied behavior analysis or behavior modification. Vaneslow and Bourret (2012) described how
10 use an online tutorial about constructing graphs using Microsoft excel. Students interested in leaming
how to construct graphs in Excel are encouraged to read these arficles.

Graphing Data from Different Recording Procedures

Figures 3-8 and 3-10 illustrate graphs of frequency data and duration data, respec-
tively. Because other types of data can be recorded, other types of graphs are possi-
ble. Regardless of the dimension of behavior or type of data that is being graphed,
however, the same six components of a graph must be present. What will change
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with different recording procedures are the y-axis label and the numbering on the
y-axis. For example, if you are recording the percentage of math problems a stu-
dent completes correctly during each math elass, you would label the y-axis
“Percentage of Correct Math Problems™ and number the yaxis from 0% to
100%. As you can see, the yaxis label identifies the behavior (correct math
problems) and the type of data (percentage) that is recorded.

Consider another example. A researcher is studying Tourette’s syndrome,
a neurological disorder in which certain muscles in the body twitch or jerk invol-
untarily (these are called motor tics). The researcher uses an interval recording
system and records whether a motor tic occurs during each consecutive
10-second interval in 30-minute observation periods. At the end of each observa-
tion period, the researcher calculates the percentage of intervals in which a tic
occurmred. The researcher labels the y-axis of the graph “Percentage of Intervals of
Ties” and numbers the y-axis from 0% to 100%. Whenever an interval recording
system is used, the y-axis is labeled "Percentage of Intervals of (Behavior).” The
x-axis label indicates the time periods in which the behavior was recorded (e.g.,
“Sessions” or “Days”). The x-axis is then numbered accordingly. A session is a
period in which a target behavior is observed and recorded. Once treatment is
started, it is also implemented during the session.

Other aspects of a behavior may be recorded and graphed, such as intensity
or product data. In each case, the y-axis label should clearly reflect the behavior
and the dimension or aspect of the behavior that is recorded. For example, as
a measure of how intense or serious a childs tantrums are, you might use
the label “Tantrum Intensity Rating” and put the numbers of the rating scale
on the y-axis. For a measure of loudness of speech, the y-axis label might be
“Decibels of Speech,” with decibel levels numbered on the y-axis. To graph
product recording data, vou would label the y-axis to indicate the unit of
measurement and the behavior. For example, “Number of Brakes Assembled” is
a y-axis label that indicates the work output of a person who puls together hicycle
brakes.

Research Designs

When people conduct research in behavior modification, they use research
designs that include more complex types of graphs. The purpose of a research
design is to determine whether the treatment (independent variable) was responsi-
ble for the observed change in the target behavior (dependent vanable) and to
rule out the possibility that extraneous variables caused the behavior to change.
In research, an independent variable is what the researcher manipulates to pro-
duce a change in the target behavior. The target behavior is called the dependent
variable. An exiraneous vanable, also called a confounding variable, is any event
that the researcher did not plan that may have affected the behavior. For a person
with a problem, it may be enough to know that the behavior changed for the
better after using behavior modification procedures. However, a researcher also
wants to demonstrate that the behavior modification procedure is what caused
the behavior to change.
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CHAPTER 3

When a researcher shows that a behavior modification procedure causes a tar-
get behavior to change, the researcher is demonstrating a functional relationship
between the procedure and the target behavior. That is, the researcher demon-
strates that the behavior changes as a function of the procedure.

A functional relationship is established if:

{a) a target behavior changes when an independent variable is manipulated
(a procedure is implemented), while all other variables are held constant, and

(b) the process is replicated or repeated one or more times and the behavior
changes each time.

A behavior modification researcher uses a research design to demonstrate a
functional relationship. A research design involves both treatment implementation
and replication. If the behavior changes each time the procedure is implemented
and only when the procedure is implemented, a functional relationship is
demonstrated.

In this case, we would say that the researcher has demonstrated experimental
control over the target behavior. It is unlikely that an extraneous variable caused
the behavior change if it changed only when the treatment was implemented.
This section reviews research designs used in behavior modification (for further
information on behavior modification research designs, see Bailey, 1977; Barlow
& Hersen, 1984; Gast, 2009; Hayes, Barlow, & Nelson-Gray, 1999; Kazdin, 2010;
Poling & Crossett, 1986).

A-B Design

The simplest type of design used in behavior modification has just two phases:
baseline and treatment. This is called an A-B design, where A = baseline and
B = treatment. A-B designs are illustrated in Figures 3-1, 3-7, 3-8b, and 3-10. By
means of an A-B design, we can compare baseline and treatment to determine
whether the behavior changed in the expected way after treatment. However, the
A-B design does not demonstrate a functional relationship because treatment is
not replicated (implemented a second time). Therefore, the A-B design is not a
true research design; it does not rule out the possibility that an extraneous variable
was responsible for the behavior change. For example, although mouth-biting
decreased when the competing response treatment was implemented in Figure 3-1,
it is possible that some other event (extraneous variable) occurred at the same time
as treatment was implemented. In that case, the decrease in mouth-biting may have
resulted from the other event or a combination of treatment and the other event.
For example, the person may have seen a TV show about controlling nervous habits
and learned from that how to control her mouth-biting.

The A-B llL'_\lflj_IJ is not a true research l]L‘ni{;ll. Because the A-B desigj1 does
not include a replication and thus does not demonstrate a functional relationship,
it is rarely used by behavior modification researchers. It is most often used in
applied, nonresearch situations, in which people are more interested in demon-
strating that behavior change has occurred than in proving that the behavior mod-
ification procedure caused the behavior change. You probably would use an A-B
graph in a self-management project to show whether your behavior changed after

vou implemented a behavior modification procedure.

GRAPHING BEHAVIOR AND MEASURING CHANGE

A-B-A-B Reversal Design

The A-B-A-B reversal design is an extension of the simple A-B design (where A =
baseline and B = treatment). In the A-B-A-B design, baseline and treatment phases
are implemented twice. It is called a reversal design because after the first treat-
ment phase, the researcher removes the treatment and reverses back to baseline.
This second baseline is followed by replication of the treatment. Figure 3-11 illus-
trates an A-B-A-B design.

The ABAB graph in Figure 3-11 shows the effect of a teacher's demands on the
aggressive behavior of an adolescent with intellectual disability named Bob. Carr and
his colleagues (Carr, Newsom, & Binkoff, 1980) studied the influence of demands on
Bob's aggressive behavior by altemnating phases in which teachers made frequent
demands with phases in which teachers made no demands. In Figure 3-11, you can
see that the behavior changed three times. In the baseline phase (“Demands”), the
aggressive behavior occurred frequently. When the treatment phase (“No Demands”)
was first implemented, the behavior decreased. When the second “Demands™ phase
oceuned, the behavior retumed to its level during the fisst “Demands” phase. Finally,
when the “No Demands™ phase was implemented a second time, the behavior
decreased again. The fact that the behavior changed three times, and only when the
phase changed, s evidence that the change in demands (rather than some extraneous
variable) caused the behavior change. When the independent variable was manipu-
lated (demands were tumed on and off each time), the behavior changed accordingly.
It is highly unlikely that an extraneous variable was turmed on and off at exactly the
same time as the demands, so it is highly unlikely that any other variable except the
independent variable (change in demands) caused the behavior change.
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FIGURE 3-11  This A-B-A-B graph shows the frequency of aggressive behaviors by an adolescent with intellectual
disability during baseline phases involving demands and treatment phases involving no demands.
(From Carr, E. G., Newsom, C. D., & Binkoff, J. A [1980]. Escape as a factor in the aggressive
behaviar of two retarded children. Jownal of Applied Behavior Analysis, 13, 101-117. Copyright
& 1980 University of Kansas Press. Reprinted by permission of the author and the publisher.)
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Variations of the A-B-A-B reversal design may be used in which more than
one treatment is evaluated. Suppose for example, you implemented one treatment
(B) and it did not work, so you implemented a second treatment (C) and it did
work. To replicate this treatment and show experimental control, vou might use
an A-B-C-A-C design. If the second treatment (C) resulted in a change in the tar-
get behavior each time it was implemented, you are demonstrating a functional
relationship between this treatment and the behavior.

'\. ||'.l]|]|“.'| Uf L"”thil]‘.'lll[ll]ll\ st |JL' tllLL'll iJl[‘” account in (IL'L'lllll]ﬂ. “lll_'t]li.']
to use the A-B-A-B research design. First, it may not be ethical to remove the treat-
ment in the second baseline if the behavior is dangerous (e.g., selfinjurious behav-
ior). Second, vou must be fairly certain that the level of the behavior will reverse
when treatment is withdrawn. If the behavior fails to change when the treatment is
withdrawn, a functional relationship is not demonstrated. Another consideration is
whether you can actually remove the treatment after it is implemented. For exam-
ple, if the treatment is a teaching procedure and the subject leams a new behavior,
vou cannot take away the learning that took place. (For a more detailed discussion
of considerations in the use of the ABAB design, see Bailey [1977], Bailey and
Burch [2002), Bardow and Hersen [1984], Gast [2009], and Kazdin [2010].)

Multiple-Baseline Design
There are three types of multiple-haseline designs.

= [n a multiple-baseline-acrosssubjects design, there is a baseline and a treat-
ment phase for the same target behavior of two or more subjects.

= [n a multiple-baseline-across-behaviors design, there is a baseline and treat-
ment phase for two or more behaviors of the same subject.

= In a multiple-baseline-across-settings design, there is a baseline and treatment
phase for two or more settings in which the same behavior of the same subject is
measured.

Remember that the A-B-A-B design can also have two baseline phases and
two treatment phases, but both baseline and treatment phases occur for the same
behavior of the same subject in the same setting. With the multiple-baseline
design, the different baseline and treatment phases occur for different subjects, or
for different behaviors, or in different settings.

A multiple-baseline design may be used:

{a) when you are interested in the same target behavior exhibited by multiple
subjects,

{(b) when you have targeted more than one behavior of the same subject, or
{c}) when you are measuring a subject’s behavior across two or more settings.

A multiple-baseline design is useful when you cannot use an A-B-AB design
for the reasons listed earlier. The multiple-baseline design and the appropriate
time to use it are described in more detail by Bailey (1977), Bailey and Burch
(2002), Barlow and Hersen (1984), Gast (2009), and Kazdin (2010).

Figure 3-12 illustrates the multiple-baseline-acrosssubjects design. This graph,
from a stdy by DeVries, Bumette, and Redmon (1991), shows the effect of an

FIGURE 3-12
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This multiple-baseline-across-subjects graph shows the percentage of time that four emergency
department nurses wear rubber gloves when they have contact with patients. The intervention,
which involves feedback from their supervisor, is staggered over time and results in an increase in
the behavior for each of the four nurses. (From DeVries, J. E., Burnette, M. M., & Redman, W. K.
[1991]. AIDS prevention: Improving nurses’ compliance with glove wearing through performance
feedback. Joumal of Applied Behavior Analysis, 24, 705-711. Copyright © 1991 University of
Kansas Press. Reprinted by permission of the author and the publisher.)
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intervention involving feedback on the percentage of time that emergency depart-
ment nurses wore rubber gloves when they had contact with patients. Notice that
there is a baseline and treatment phase for four different subjects (nurses).
Figure 3-12 also illustrates a critical feature of the multiple-baseline design: The
baselines for each subject are of different lengths. Treatment is implemented for
subject 1, while subjects 2, 3, and 4 are still in baseline. Then, treatment is imple-
mented for subject 2, while subjects 3 and 4 are still in base line. Next, treatment
is implemented for subject 3 and, finally, for subject 4. When treatment is imple-
mented at different times, we say that treatment is staggered over time. Notice that
the behavior increased for each subject only after the treatment phase was started
for that subject. When treatment was implemented for subject 1, the behavior
increased, but the behavior did not increase at that time for subjects 2, 3, and 4,
who were still in baseline and had not vet received treatment. The fact that the
behavior changed for each subject only after treatment started is evidence that
the treatment, rather than an extraneous variable, caused the behavior change. It
is highly unlikely that an extraneous variable would happen to occur at exactly
the same time that treatment started for each of the four subjects.

A multiple-baseline-across-behaviors design is illustrated in Figure 3-13. This
graph, from a study by Franco, Christoff, Crimmins, and Kelly (1983), shows the
effect of treatment (social skills training) on four different social behaviors of a shy
adolescent: asking questions, acknowledging other people’s comments, making
eve contact, and showing affect (e.g., smiling). Notice in this graph that treatment
is staggered across the four behaviors, and that each of the behaviors changes only
after treatment is implemented for that particular behavior. Because each of the
four behaviors changed only after treatment was implemented for that behavior,
the researchers demonstrated that treatment, rather than some extraneous variable,
was responsible for the behavior change.

A graph used in a multiple-baseline-across-settings design would look like those
in Figures 3-12 and 3-13. The difference is that in a multiple-baseline-across-
settings graph, the same behavior of the same subject is being recorded in baseline
and treatment phases in two or more different settings, and treatment is staggered
across the seftings.

Draw a graph of a multiple-baseline-acrosssettings design with hypothetical
data. Be sure to include all six components of a complete graph. Assume that
vou have recorded the disruptive behavior of a student in two different class
rOOms lrxi-ng an interval rL'Lun_h-ug system. Include baseline and treatment across
bwo settings in the graph.

The graph in Figure 3-14, from a study by Dunlap, Kem-Dunlap, Clarke,
and Robbins (1991}, shows the percentage of intervals of disruptive behavior by a
student during baseline and treatment (revised curriculum) in two settings, the
morming and afternoon classrooms. It also shows follow-up, in which the research-
ers collected data once a week for 10 weeks. Notice that treatment is staggered
across settings; it was implemented first in one setting and then in the other, and
the student’s dismptive behavior changed anly after treatment was implemented in
each setting. Your graph of a multiple-baseline-across-settings design would look
like Figure 3-14.

FIGURE 3-13
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This multiple-baseline-across-behaviors graph shows four social behaviors exhibited by a shy ado-
lescent. A social skills training intervention is applied to each of these four behaviors, and
each behavior increzses when the intervention is applied to it. (From Franco, D. P., Christoff, K. A,
Crimmins, D_ B., & Kelly, J_ A. [1983]. Social skills training for an extremely shy young adolescent:
An empirical case study. Behavior Therapy, 14, 568-575. Copyright & 1983. Reprinted by permission
of Jeffrey Kelly.)
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This multiple-baseline-across-settings design shows the effect of a revised curriculum on the dis-
ruptive behavior of an adolescent in a classroom setting in the moming (wm.) and in another class-
room setting in the afternoon (p.m). The authors used interval recording and put the percentage
of intervals of disruptive behavior on the graph. (From Dunlap, G., Kem-Dunlsp, L, Clarke, 5., &
Robbins, F. [1991). Functional assessment, curricular revision, and severe behavior problems. Joumal
of Applied Behavior Analysis, 24, 387-397. Copyright © 1391 Society for the Experimental Analysis
of Behavior. Reprinted with permission of the Society for the Experimental Analysis of Behavior)

Nonconcurrent Multiple-Baseline-Across-Subjects Design

In & multiple-baseline-across-subjects design, data collection starts in each of the baselines (for each of the
suhjects) at around the same time and the treatment phase is then staggered across time. However, n a
nonconcument multiple baseline (MBL) across subjects design (Carr, 2005; Watson & Workman, 1981) the
subjects do not participate in the study concurrently. In a noncancurment MBL design, the baselnes for two
or more subjects may begin at different points in time. The nonconcurrent MBL is equivalent to a number
of different A-B designs with each participant having a different baseline length. Treatment is then stag-
gered across baselines of different lengths rather than across time. As long as each of the subjects has
a different number of baseline data points before treatment is implemented, the research design is consid-
ered a nonconcurrent MEL. The advantage of & nonconcurrent MEL is that parficipants may be evaluated
at different points in time; they may be browght into the shudy consecutively rather than concurrently, which
is often more practical for researchers to carry out (Car, 20085).
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Alternating-Treatments Design

The altemating-treatments design (ATD), also called a multi-element design, dif-
fers from the research designs just reviewed in that baseline and treatment condi-
tions {or two treatment conditions) are conducted in rapid succession and
compared with each other. For example, treatment is implemented on one day,
baseline the next day, treatment the next day, baseline the next day, and so on. In
the A-B, AB-A-B, or multiple-baseline designs, a treatment phase occurs after a
baseline phase has been implemented for a period of time; that is, baseline and
treatment oceur sequentially. In these designs, a baseline or treatment phase is con-
ducted until a number of data points are collected (usually at least three) and there
is no trend in the data. A trend means the data are increasing or decreasing across a
phase. In the ATD, two conditions (baseline and treatment or two different treat-
ments) occur during altemating days or sessions. Therefore, the two conditions can
be compared within the same time period. This is valuable because any extraneous
variahles would have a similar effect on both conditions, and thus an extraneous var-
iable could not be the cause of any differences between conditions.

Consider the following example of an ATD. A teacher wants to determine
whether violent cartoons lead to aggressive behavior in preschool children. The
teacher uses an ATD to demonstrate a functional relationship between violent car-
toons and aggressive behavior. On one day, the preschoolers do not watch any car-
toons (baseline) and the teacher records the students” aggressive behavior. The next
day, the students watch a violent cartoon and the teacher again records their aggres-
sive behavior. The teacher continues to altemate a day with no cartoons and a day
with cartoons. After a few weeks, the teacher can determine whether a functional
relationship exists. If there is consistently more aggressive behavior on cartoon days
and less aggressive behavior on no-cartoon days, the teacher has demonstrated a func-
tional relationship between violent cartoons and aggressive behavior in the preschoo-
lers. An example of a graph from this hypothetical ATD is shown in Figure 3-15.

In this graph, the number of aggressive behaviors occurring per day is graphed on
days when the children watched violent cartoons (odd-numbered days) and on days
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FIGURE 3-15  This alternating-treatments design shows the frequency of aggressive behavior on days when chil-
dren watched violent cartoons compared with days when they did not watch cartoons. The level of
the apgressive behavior is greater on days with violent cartnons than on days with no cartoons.
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when they did not (even-numbered days). Notice that the aggressive behavior occurs
more frequently on days when the children watched cartoons. We would say there is
separation in the data when the data are c.'uunjak']l”_\. |1ig|1ut’ in one condition than the
other. Because the aggressive behavior is always greater on cartoon days (there is separa-
tion in the data), the researchers have demonstrated a functional relationship and con-
clude that the aggressive behavior occurred as a function of watching violent cartoons.

Changing-Criterion Design

A changing-criterion design typically includes a baseline and a treatment phase.
What makes a changing-criterion design different from an A-B design is that, within
the treatment phase, sequential performance criteria are specified; that i, successive
goal levels for the target behavior specify how much the target behavior should change
during treatment. The effectiveness of treatment is determined by whether the subject’s
behavior changes to meet the changing performance criteria. That is, does the subject’s
behavior change each time the goal level changes? A graph used in a changing-criterion
design indicates each criterion level so that when the behavior is plotted on the graph,
we can determine whether the level of the behavior matches the criterion level.
Consider the graph in Figure 3-16, from a study by Foxx and Rubinoff
(1979). These researchers helped people reduce their excessive caffeine

Baseline Treatmant Phases Follaw-Ug

T

FIGURE 3-16

Days

This changing-criterion graph shows that caffeine consumption decreased to a level below the cri-
terion each time the criterion was reduced. The solid horizontal bars in treatment phases 1-4 are
the eriterion lines. The dashed lines show the mean level of the behavior in each phase. (From
Foooe, R M., & Rubinoff, A [1979). Behavioral treatment of caffeinism: Reducing excessive coffee
drinking. Journal of Applied Behawior Analysis, 12, 335-344. Copyright © 1979 University of
Kansas Press. Reprinted by permission of Richard Foxx and the publisher.)
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consumption through a positive reinforcement and response cost procedure.
(These procedures are discussed in Chapters 13 and 17.) As you can see in the
graph, they set four different criterion levels for caffeine consumption, each lower
than the previous level. When subjects consumed less caffeine than the criterion
level, they earned money. If they drank more, they lost money. This graph shows
that treatment was successful: This subject’s caffeine consumption level was
always below each of the criterion levels. Because the subject’s behavior changed
each time the performance criterion changed, the researchers demonstrated a
functional relationship—it is unlikely that an extraneous variable was responsible
for the change in behavier. Deluca and Holbom (1992) used a changing-
criterion design in a study constructed to help obese boys exercise more. The
boys rode exercise bikes and received points for the amount of pedaling that they
did on the bikes. They later exchanged the points for toys and other rewards. In
this study, each time the exercise performance criterion was raised (the boys had
to pedal more to eam points), the boys™ exercise level increased accordingly, thus

demonstrating a functional relationship between treatment and the amount of

pedaling.

CHAPTER SUMMARY

1. The six essential features of a complete behavior
modification graph are the y-axis and x-axis,
labels for the yaxis and x-axis, units for the
y-axis and w-axis, data points, phase lines, and
phase labels.

2. To graph behavioral data, you plot the data
points on the graph to reflect the level of
the behavior on the vertical axis (y-axis) and
the unit of time on the horizontal axis
(x-axis).

3. The different dimensions of behavior you can
show on a graph include the frequency, dura-
tion, intensity, and latency of the behavior. A
graph may also show the percentage of intervals
of the behavior derived from interval recording
or time sample recording or the percentage of
opportunities in which the behavior occurred
(e.g., percentage correct).

4. A functional relationship between the treat-
ment (independent variable) and the target
behavior (dependent wvariable) exists when
the treatment causes the behavior to change.
A functional relationship or experimental con-
trol is demonstrated when a target behavior
changes after the implementation of treatment
and the treatment procedure is repeated or
replicated one or more times and the behavior
changes each time.

5. The different research designs you can use in behav-

ior modification research include the following:

= The A-B design shows baseline and treatment
for the behavior of one subject. It is not a true
research design.

= The A-B-A-B design shows two baseline and
treatment phases repeated for the behavior of

one subject.

= A multiple-baseline design presents baseline and
treatment phases for one of the following options:
multiple behaviors of one subject, one behavior
of multiple subjects, or one behavior of one
subject across multiple settings. In each type of
multiple-baseline design, treatment is staggered
across behaviors, subjects, or seftings.

® The altemating-treatments design presents
data from two (or more) experimental condi-
tions that are rapidly alternated (baseline and
treatment or two treatments).

= Finally, in the changing-criterion design, a
baseline phase is followed by a treatment
phase in which sequential performance
criteria are specified.

All research designs, except the A-B design, control

for the influence of extraneous variables, so that the

effectiveness of a treatment can be evaluated.
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KEY TERMS
A-B design, 52 dependent variable, 51 multiple-baseline-across-settings
A-B-A-B reversal design, 53 functional relationship, 52 design, 54
abscissa, 45 graph, 43 multiple-baseline-acrosssubjects
alternating-treatments design independent variable, 51 design, 54

(ATD), 59 multiple-baseline-across-behaviors  ordinate, 45

baseline, 47

changing-criterion design, 60

design, 54

PRACTICE TEST

research design, 51

1. Why are graphs used in behavior modification

to evaluate behavior change? (p. 44)

. What two variables are illustrated in a behavior

modification graph? (p. 45)

. What is the y-axis? What is the x-axis? (p. 45)

. What is labeled on the y-axis? On the x-axis? (p. 45)

. What is a phase? (p. 46)

. Why are data points not connected across phase

lines? (p. 46)

7. Draw a hypothetical graph that illustrates the six
essential components of a behavior modifica-
tion graph. Label all six components on this
hypothetical graph. (pp. 45-47)

8. What will you label the y-axis of a graph based
on interval recording? (p. 51)

9. What is an A-B design? What do A and B refer to?

. 52

10. &i’hal} is an A-B-A-B reversal design? Draw a
hypothetical A-B-A-B graph. Be sure all six com-
ponents are included. (p. 53)

11. What is a multiple-baseline design? Identify
three types of multiple-baseline designs. Draw a
hypothetical graph of a multiple-baseline-across-

APPLICATIONS

=]

o e o

subjects design. Be sure to include all six essential
components. (pp. 34-58)

. What is an extraneous variable? How does an

A-B-A-B design help you rule out extraneous
variables as the cause of the behavior change?
(pp. 51, 53-54)

. What does it mean to say that treatment is stag-

gered in a multiple-baseline design? (p. 36)

. What is an alternating-treatments design (ATD)?

Diraw a graph with hypothetical data illustrating
an ATD. Be sure to include all six essential com-

ponents. (p. 59)

. How do you judge the effectiveness of treatment

in an ATD? (pp. 39-60)

. Describe the changing-criterion design. Draw a

hypothetical graph of a changing-criterion design.
Include all six components. (pp. 60-61)

. How do you determine that treatment is effec-

tive in a changing-criterion design? (p. 60)

. What is a functional relationship? How do you

determine that a functional relationship exists
between a target behavior and a treatment pro-
cedure? (p. 52)

L. In the application exercise in Chapter 2, you
developed a selfmonitoring plan as the first
step in your self-management program. Once
you start to record your own target behavior,
the next step is to develop a graph and plot
your behavior on the graph each day. Some

Copyright 2018 Coagape Leaming. All Righs Reverved. bay s b copied, scamsed, or duplicated. in whole or i part. Due so clocisonic sights reay be

people prefer to use a computer program to gen-
erate a graph, but all that is really necessary is a
sheet of graph paper, a ruler, and a peneil (vou
can download a sheet of graph paper from the
Internet). Using a sheet of graph paper, prepare
the graph that you will use to plot the target

MISAPPLICATIONS

elpaeris).
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FIGURE 3-17  Data summary table showing kilowatts of electricity used per month across two baseline and two

behavior from your selfmanagement project. As
vou develop your graph, be sure to observe the

following rules.

a. Label the y-axis and x-axis appropriately.

b. Put the appropriate numbers on the y-axis
and the x-axis.

c. Ensure that the time period on the x-axis
covers at least 3 or 4 months so that you can
record the behavior for an extended period.

d. Plot the behavior on your graph every day as
you record the behavior.

e. Continue the baseline period for at least a
couple weeks so that any reactivity of the
self-monitoring stabilizes.

2. The data summary table in Figure 3-17 shows

the monthly total kilowatts of electricity used by
a fraternity house. In the two baseline phases,
no intervention was in place. In the two inter-
vention phases, the fraternity president gave
daily reminders to the fratemity brothers

L

at breakfast to tum out lights and tum off
appliances. Develop a graph from the data sum-
mary table to show the effects of daily reminders
on the kilowatts of electricity used each month.

. Winifred worked with two children with autism

who engaged in selfinjurious behavior (SIB)
involving head-slapping. She recorded the fre-
quency of the SIB during baseline for both chil-
dren, Kale and Bud, and then implemented a
treatment involving reinforcement of alternative
hehavior (see Chapter 15) and continued to col-
lect data for a period of time. The frequency of
SIB for Kale was 25, 22, 19, 19, 22, 22, and 23 in
baseline and 12,10,5,6,5,2,1,1,1,1,0,0, 1, 1,
0, 0,0, and 0 during treatment. The frequency of
SIB for Bud was 12, 12,15, 14, 13, 12,12, 13, 10,
12, 14, and 17 in baseline and 5,3,4,2,0,2, 0,0,
0,2,0,0,and 0 during treatment. Draw the graph
of the SIB data for Kale and Bud. What kind of
research design did Winifred use when she pro-
vided treatment for the SIB?

1. The Acme Widget Company was near bank-
ruptey. Ace Consultants were called in to help.
They collected baseline data on employee pro-
ductivity for 4 weeks and determined that the

employees were assembling widgets only half
as fast as they were able to work. They imple-
mented an incentive system, and employee pro-

ductivity doubled. After 8 weeks of doubled
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productivity, the Acme Company was making a
profit again. Ace Consultants decided to take
away the incentive system and retum to baseline
for 4 weeks, and then re-implement the incentive
system (A-B-A-B research design) so that they
could determine whether the incentive system
caused the increase in productivity or whether
ol SR

some iable was

¥

a. What is wrong with the use of an A-B-A-B
research design in this case?

b. What would you do if you worked for Ace
Consultants?

g a self- g t project to
increase the amount of running she did each
week. She planned to record her behavior for 2
or 3 weeks as a baseline before she implemented
an intervention. She decided that she would keep
a log of the distance that she ran every day and
plot her running distance on a graph each week.
She kept the log on her desk and wrote down the
duration of her run immediately after she ran.

She put her graph on the door to her room,
and at the end of each week, on Sunday night,
she plotted the number of miles she had run for
the last 7 days. What was Alice doing wrong?

. Dr. Pete was investigating an intervention for

improving social skills in socially anxious college
students. He identified three important types of
social behavior that he wanted to increase in his
subjects: initiating conversations, answering
questions, and smiling. He decided to use a
multiple-baseline-across-behaviors design in his
experiment. He would record all three beha-
viors in each subject in a baseline before inter-
vention. He would then implement the
intervention for all three behaviors at one
time and continue to record the behaviors to
see whether they increased after the interven-
tion was implemented.

a. What mistake did Dr. Pete make in his
multiple-baseline design?
b. What should he do differently?

Reinforcement

What is the principle of reinforcement?

How is positive reinforcement different from negative reinforcement?
How are unconditioned reinforcers different from conditioned reinforcers?
What factors influence the effectiveness of reinforcement?

What are intermittent schedules of reinforcement, and how do they
affect the rate of behavior?

T his chapter focuses on the basic behavioral principle of reinforcement. Scien-
tific research has established a number of basic principles that explain the
behavior of people and other animals. Reinforcement is one of the first basic prin-
ciples that were systematically investigated by behavioral scientists, and it is a com-
ponent of many applications of behavior modification described in this text.
Reinforcement is the process in which a behavior is strengthened by the immedi-
ate q that reliably follows its occurrence. When a behavior is strength-
ened, it is more likely to occur again in the future.




