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Laboratory Lore and Research Practices in the Experimental
Analysis of Human Behavior: Designing Session
Logistics-How Long, How Often, How Many?

Daniel J. Bernstein
University of Nebraska-Lincoln

My laboratory research has attempted
to generalize principles derived from re-
search with discrete, briefresponses such
as key pressing to more natural examples
ofhuman behavior such as reading, sew-
ing, and artwork. As a part of this pro-
cess, some variations on conventional
experimental practice have emerged in
my research and in that done by others
who analyze human behavior. This essay
presents strategies for adapting proce-
dural conventions to whatever human
behavior is the object of study. Criteria
for selecting length, frequency, and num-
ber ofsessions are discussed in that order,
along with some limitations inherent in
human research. Some of the implica-
tions of this lore are most useful with
naturalistic repertoires, but suggestions
for all human operant research are made
as well.

HOW LONG SHOULD EACH
SESSION BE?

The general goal of designing session
logistics should be to assure a behavioral
sample that is large enough to be both
reasonably stable across sessions and rep-
resentative of the response repertoire
studied. No simple statement can define
session logistics that will maximize the
likelihood of stable data.

Current Conventions and Practices

Virtually all laboratory research with
human participants is done in short ses-
sions ofapproximately one hour. Within
the experimental analysis of human be-
havior this tradition matches practices
typical of both research with nonhuman

' Reprints may be obtained from the author, Psy-
chology Department, 209 Burnett Hall, University
of Nebraska at Lincoln, Lincoln, NE 68588-0308.

subjects and social psychological studies
with humans. Researchers often assume
that participants can only respond with
much intensity for an hour or so, and this
practice is also consistent with the re-
quired research participation plans in-
cluded in psychology classes. In most
cases the participants engage in activities
with brief, discrete topographies, and an
hour of behavior represents a large sam-
ple of individual instances. In addition,
the reinforcement schedules typically
used in human research make contact
with the participant's behavior many
times during each session. Perhaps be-
cause the practice is nearly universal,
there is little common lore on the utility
of short repeated sessions.

Experience from Research on
Reinforcement Value
For behavior having a more complex

topography typical ofresponding outside
the laboratory, however, longer sessions
may be needed. If a typical burst of each
activity is 20 or 30 minutes in length,
then an adequate sample ofthat respond-
ing will require many hours of observa-
tion. If more than one response class is
being observed, the time necessary to col-
lect a sample ofresponding increases with
each additional response. In addition, re-
searchers commonly observe warm-up
effects within sessions, as subjects adapt
to experimental conditions. Some re-
sponse repertoires have systematic cycles
ofpreference, so any session smaller than
an entire cycle will not adequately sample
the range of behavior produced by the
experimental conditions.
My own work has involved the obser-

vation of ordinary human activities such
as reading, sewing, handwork, or exercise
(e.g., Bernstein & Ebbesen, 1978), and
the first experiment was to be completed

51



52 DANIEL J. BERNSTEIN

in thirty hours (two 15-hour observation
sessions on consecutive days). A baseline
of six hours was to be followed by six
hours of a contingency and three hours
of baseline on each day, with the second
day providing a replication ofthe results.
The subject's distribution oftime among
the activities during the second three
hours of baseline was entirely different
from the distribution during the first three
hours, so the baseline was extended. Ul-
timately, the baseline condition contin-
ued through the entire thirty hours, as
the only stability to be found was across
entire fifteen-hour days of observation.
Each day's activities had a distinct and
similar pattern, which no smaller sample
could accurately represent. Preferences
within a repertoire of natural responses
are not constant from hour to hour, so
session length must be large enough to
average across several occurrences of the
target activities if point to point stability
is important to the analysis.
A systematic empirical strategy can

identify an appropriate session length for
a particular response repertoire. Using
repeated observations ofthe subject's be-
havior, individual session duration can
be varied to identify a session length suf-
ficiently long that all response categories
have occurred with an established min-
imum frequency (Bernstein, 1982). This
procedure could eliminate short session
lengths in which the person does not en-
gage in the entire range of available be-
havioral options. Other criteria for an ad-
equate sample can also be applied, such
as when the proportion of time devoted
to each of the activities (or the average
duration of bursts of each activity) reach
asymptotic values.
An alternative strategy is to make a

very long observation record that likely
includes several alternations of prefer-
ence among the responses. Different sized
portions of this recorded stream can be
examined for the necessary properties of
a sufficient sample of data as was done
by Kraemer, Alexander, Clark, Busse, and
Riss (1977) and recommended by John-
ston and Pennypacker (1980).

Session length should not be selected
by simply following a convention from

laboratory social psychology or nonhu-
man operant research. When designing
an experiment with human participants,
the nature ofthe repertoire being studied
should be considered. While the conven-
tions from free-operant nonhuman re-
search will sometimes hold, the decisions
should come from an examination of the
behavior being studied and the likely
range of effects that might be observed.

HOW OFTEN SHOULD SESSIONS
BE HELD?

Ideally experimental procedures should
be continuously in effect to maximize the
percentage ofvariability accounted for by
systematic variables. Nonhuman sub-
jects have lived twenty-four hours per
day under experimental conditions (e.g.,
Collier, Hirsch, & Kanarek, 1977; Ka-
vanau, 1969), and most conventional op-
erant experiments implicitly include con-
tinuous experimental control (e.g.,
pigeons do not leave the laboratory to
roost, eat, and peck between sessions).
Total access to activities and food are
constrained twenty-four hours per day,
even though data are collected during only
a brief portion of that time.

Current Conventions and Practices
Most research is conducted using short

sessions but without any control over the
participants' activities outside the labo-
ratory. This practice formally mimics the
conventions of nonhuman research, but
it fails to include a substantive part of
the procedure, namely control of the
"home cage." The convenience of intro-
ductory student subject pools tends to
maintain this strategy. An additional
problem with intermittent participation
is that people require repeated adapta-
tion to the experimental context due to
long periods between sessions. Warm-up
effects can occur at the beginning of ses-
sions, and it is more difficult to create
laboratory variables that can compete
with the large impact of uncontrolled
variables in the natural environment.
Keeping intersession intervals as short as
possible minimizes this problem.



SESSION LOGISTICS 53

Experiencefrom Research on
Reinforcement Value
My own research sessions typically run

continuously, with fifteen hours of ob-
servation and nine hours ofsleep per day.
After several years of research using this
format, I attempted to increase the lab-
oratory's productivity by having two
people in the lab for six hours each. With
two complementary participants each day
the amount oftime (and the cost) to com-
plete an experiment would be cut in half.
During the eighteen hours a day that each
person was not in the experiment, she
went about her life in her natural envi-
ronment. One of these women was the
first person I encountered whose instru-
mental performance was completely in-
different to deprivation of the reinforcer
(reading magazines) during a contingen-
cy, and I discussed this issue with her
during the debriefing following the ex-
periment. When I asked if her normal
routine had changed during her home
time, she mentioned that sometimes she
read more books than usual. She had not
been aware of substituting one kind of
reading for another before I probed, but
the timing of her increased reading at
home corresponded exactly to the depri-
vation conditions of the experiment.
Nowwhen I want participants to spend

less than fifteen hours per day on a par-
ticular set of activities, they still remain
in the lab twenty-four hours per day. The
day is divided between the activities they
chose to bring into the laboratory and a
standard set of activities I provide. The
time division is adjusted to fit the needs
of the experimental design, and in some
cases two separate but parallel experi-
ments have been conducted on the two
sets of activities. This procedure allows
for noncontinuous sessions without add-
ing the problem of either repeated ad-
aptation or extraneous effects due to ac-
tivity outside the laboratory between
sessions.

In general, human operant research will
not be done with populations available
for participation or control twenty-four
hours per day, even though that would
be ideal. Researchers should schedule

sessions to minimize the problems that
may result from intermittent participa-
tion. When sessions are scheduled as
closely together as possible (e.g., multiple
sessions per day), the experimental vari-
ables will likely have greater continuity
and suffer less from disruption by extra-
neous variables such as adaptation to the
setting or interference by activities from
outside the laboratory.

HOW MANY SESSIONS IN A
CONDITION OR AN
EXPERIMENT?

Having many sessions in each condi-
tion is essential for providing stable data
for the within-subject experimental de-
signs used by researchers. Human re-
search designs are logically equivalent to
designs for nonhuman subjects, and de-
sign conventions (e.g., Hersen & Barlow,
1976; Johnston & Pennypacker, 1980;
Sidman, 1960) recommend many ses-
sions per condition to demonstrate the
replicability of effects. In addition, the
nature ofhuman performance during the
acquisition ofa task is often qualitatively
different from performance on the task
at steady state, providing an additional
reason for having many experimental
sessions in a research plan.

Current Conventions and Practices
Most human operant research pro-

grams continue experiments beyond the
duration of the one-hour human proce-
dures typical of social psychology, dem-
onstrating the difference between analy-
sis of acquisition and steady state
performance. For example, Burgess
(1968) examined group communication
patterns with a procedure that ran for
fifteen hours instead ofthe usual one hour.
Whereas most researchers found differ-
ences in problem solving as a function of
communication patterns, Burgess noted
that these effects disappeared after sev-
eral sessions. At steady state there were
no differences in performance, suggesting
that conducting too few sessions led the
researchers to mistake transitory acqui-
sition effects for fundamental group phe-
nomena. Research on cooperation and
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competition by Hake (e.g., Hake, Olvera,
& Bell, 1975; Hake & Schmid, 1981) and
Schmitt (e.g., Marwell & Schmitt, 1975;
Schmitt, 1976) extended the duration of
experiments from the one hour prisoner's
dilemma games typical of social psy-
chology to multiple-session operant pro-
cedures. These research programs went
beyond brief transitory effects, and in
many cases the variables most important
in short experiments were not those that
controlled behavior over many sessions.
The problems due to a small number

of experimental sessions are especially
acute when dealing with the interaction
between language and behavior. Subjects
bring an undocumented history ofverbal
behavior with regard to the general issue
of contingencies and consequences, and
we provide them with brief exposure to
a specific set of contingencies and con-
sequences. Not surprisingly, however,
laboratory variables sometimes have less
effect than an extensive verbal history.
Some researchers run more sessions so
that the experimental variables can com-
pete with the initial verbal control.

Experiencefrom Research on
Instructed Performance

Currently many operant researchers are
examining the relative contributions of
rule-governed and contingency-shaped
responding in humans (Bentall, Lowe, &
Beasty, 1985; Catania, Matthews, & Shi-
moff, 1982). For an appropriate com-
parison of the two classes of responding,
however, subjects must have a significant
history with the contingencies (cf. Wei-
ner, 1964) so they can compete with ex-
isting verbal control. Some of the exper-
iments that compare rule-governed and
contingency-shaped behavior are run with
relatively few sessions. For example, sub-
jects in the research of Catania, Shimoff,
and Matthews (1982; Matthews, Catania,
& Shimoff, 1985; Shimoff, Catania, &
Matthews, 1981) typically participate for
only 6 or 8 sessions. These researchers
demonstrated powerful and interesting
effects of prior verbal histories, and their
subject's responding was insensitive to

substantially different schedules in the
two components of a multiple schedule.
During an extended visit in Catania et

al.'s lab, I was involved in many discus-
sions of participants' apparent insensi-
tivity to experimental variables. Eliot
Shimoff (personal communication) de-
scribed repeated failures to obtain any
decrease in pressing during an extinction
component of a multiple schedule, even
after as many as 6 one-hour sessions. In
those discussions, Terje Sagvolden and I
urged that the procedure should be run
longer to see if the verbal control would
hold up.

I recently replicated that study to see
how long the verbal history would dom-
inate current contingency control. I used
a multiple schedule procedure identical
to that of Catania, Matthews, and Shi-
moff(l982), initially comparing ratio and
interval components. After three 45-
minute sessions, one person showed
identical high rates in both components,
replicating Catania et al.'s result. Next,
she was exposed to seven 45-minute ses-
sions ofa multiple schedule with random
ratio and extinction components, and
gradually the response rates separated
until the rate on extinction was one-third
the rate for the ratio component. Finally,
there were two sessions with the original
multiple schedule, and although the rates
were more variable, the interval rate was
only one-third the ratio rate. A second
participant was exposed to twelve ses-
sions of the original multiple schedule,
and the rates separated to the same level
even without an extinction history.
With a minor extension of the original

procedure, the experimental variables
competed effectively with the verbal his-
tory brought into the laboratory. The
power ofrule-governed behavior is clear-
ly great, but its role should be studied
with extended experimental analysis (cf.
Baron, Kaufman, & Stauber, 1969; Ben-
tall et al., 1985; Lowe, 1979). It is un-
likely that the Journal ofthe Experimen-
tal Analysis of Behavior would publish
research in which naive pigeon subjects
were run in several conditions during a
six-hour experiment, but other human
studies (in addition to the research on
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rule-governed responding) have ap-
peared with very few sessions (e.g., Case,
Fantino, & Wixted, 1985; Fantino &
Case, 1983). Human research is greatly
needed, but it will be of limited value if
we ignore the conventions ofexperimen-
tal design because our participants are
human. Ifanything, a case could be made
that human experiments should run
longer than nonhuman studies because
of instruction effects and the absence of
control over the home environment. If
practical difficulties limit research on in-
structional control to relatively brief ex-
periments, we may overestimate the im-
pact of instructions and underestimate
the importance of environmental vari-
ables such as contingencies.

In my long-term laboratory, one sub-
ject inadvertently demonstrated the im-
portance of the duration of the proce-
dure. At the beginning of a contingency
condition, this subject performed an in-
strumental response that could produce
access to a restricted activity, and then
she ignored both of the activities in the
contingency. Since there were several ad-
ditional activities available, this was one
of her options. She proceeded quite well
for a while, but after ten hours she started
changing activities more and more fre-
quently. Finally, after fourteen hours, she
engaged in the contingent response until
it was restricted again, and then she re-
turned to the instrumental response. Her
performance over the next forty-five
hours ofthat condition was quite regular,
and the recovery of baseline was as ex-
pected. It is worth noting that the first
session of the contingency condition was
longer than entire experiments in some
studies of rule-governed behavior, and
the experimental variables operating in
this study only began to take effect at the
end of the first session.
Human behavior is under the control

of a more complex combination of vari-
ables than is the behavior of our captive
experimental animals. Progress in the
analysis ofhuman behavior will not like-
ly be made with procedures that are sim-
pler and shorter than those used in the
analysis of nonhuman behavior. Studies
with humans from Baron's laboratory

(e.g., Baron et al., 1969; Baron & Galizio,
1976; Baron, Menich, & Perone, 1983;
Perone & Baron, 1980) have demonstrat-
ed that precise analysis ofhuman operant
behavior can be accomplished through
patient and persistent work. It may seem
unexciting to run so many sessions to
answer a simple question in human op-
erant behavior, but that may be necessary
for real progress in the experimental
analysis of human behavior.

ALTERNATIVE GOALS OF THE
EXPERIMENTAL ANALYSIS OF

HUMAN BEHAVIOR
Although a strong case can be made

for extended experimental analysis, good
arguments can also be made against gain-
ing tight experimental control by running
many long and frequent sessions. To
make clear experimental inferences we
typically analyze stable, steady-state
performance, but transitory effects are
sometimes very interesting and worth
studying. For example, the work on rule-
governed and contingency-shaped be-
havior (e.g., Catania et al., 1982) is fas-
cinating because that distinction has great
potential for education and socialization.
The phenomenon ofinsensitivity to con-
tingencies varies widely under circum-
stances that seem to differ only slightly.
As a result, the selection of a research
strategy will depend on one's goals as a
scientist. Ifyou pursue the model of psy-
chologist as basic scientist, you will study
the limits of the phenomenon, conduct-
ing experiments to find steady-state ef-
fects of the relevant variables. Research
on instructions should compare old ver-
bal histories with both extensive non-
verbal experimental variables and ex-
perimentally created verbal repertoires.
Experimental sessions will be long and
frequent, and they will continue until the
effects of all the strong variables have
been assessed. If you pursue the model
of psychologist as behavioral engineer,
you will study the phenomenon under
conditions that are relevant to the con-
text in which you work. The specific re-
sponses and variables studied will be
matched to the interventions typical of
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the environment of interest, and the ex-
periment will continue only as long as
people normally remain in that one con-
text.
Both of these research strategies have

useful places in behavior analysis. Dur-
ing some cooperative research with col-
leagues at another institution, we had to
compromise about procedures for our
work. In one case, my procedure gave
subjects a great deal of flexibility in daily
activities, while their procedure had a
rigid daily schedule that was matched to
the needs ofthe funding source. I felt that
natural patterns of performance should
be observed, and a fundamental property
ofbehavior would be obscured by a strong
constraint. My colleagues felt that my
procedure did not match the environ-
ment to which the results were to be gen-
eralized, and it would not likely produce
stable data with the time we had avail-
able. In another case, we were studying
the effect ofa drug on performance under
a strong contingency, and performance
was not disrupted by the drug. That time
I suggested that we had selected levels of
the two variables typical of the natural
environment, so we should continue the
procedure. My colleagues took the basic
science position that we had failed to
create a sensitive preparation, and we
should weaken the contingency control
and increase the drug dose.
The last example points out the diffi-

culty of offering a fixed prescription for
how to conduct sessions. In general, more
long sessions will produce better exper-
imental control and test the limits of the
effects of variables. That kind of design
is most appropriate when the research
goal is to make broad conceptual state-
ments about substantial classes of be-
havior. In contrast, fewer short sessions
will likely preserve the small or transitory
effects of naturally occurring variables
such as instructions, group structure or
participants' expectations. When the re-
search goal is to provide specific inter-
ventions for a known context, the relative
strengths of experimental variables
should be matched to their prevalence in
the environment to which the results are
to be generalized. If extended exposure

to one variable overwhelms the effect of
another relevant variable, then a briefex-
periment would be appropriate. In some
cases both procedures will produce the
same conclusion, but maintaining a con-
ceptual separation of methods is certain-
ly worthwhile.

SOME INHERENT LIMITATIONS
ON THE EXPERIMENTAL

ANALYSIS OF HUMAN BEHAVIOR
Even when the goal of the research is

clear and an ideal strategy can be planned,
the type and number of sessions that can
be run with human subjects are con-
strained by other factors. First and per-
haps foremost is the cost of human re-
search. Institutions do not maintain
captive populations of people available
at low cost and for use whenever needed.
Even if the research would benefit from
15 sessions per condition, there may be
no practical way to accomplish that goal.
Much excellent human research is con-
ducted by students without grant sup-
port, and a limited number of sessions
can be supported by available resources.
A second problem arises from the anal-

ysis of any kind of a natural repertoire.
Such research will include either very long
experiments or much more variability
than is typical of research with nonhu-
man subjects. My residential experiment
has been conducted as long as 49 con-
secutive days to obtain conventionally
stable data, and that is approaching the
limits of my participants' tolerance for
confinement.
A third set oflimits emerges from con-

sideration of research ethics. Some hu-
man research ethics committees have
raised objections to any contingent mon-
etary payment of participants in experi-
ments, and the next APA ethics guide-
lines will recommend abolishing that
practice (Stanley & Melton, in prepara-
tion). In addition, seven weeks is about
the maximum experimental length that
my institutional review board is prepared
to approve. At that point the potential
extra cost for participants may be greater
than the additional research benefit of
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extending the duration of individual ex-
periments.
One potential problem is that our con-

ventional stability criteria may come in
conflict with the amount of variability
found in some studies of natural human
repertoires that can be observed for an
unlimited time. We will have to consider
balancing the benefit of an increase in
external validity with the cost of some
loss of precise experimental control.
Preservation of reporting of individual
subject analyses is essential to an exper-
imental analysis. To make the order in
the data apparent to readers, however, it
may be necessary to report condition av-
erages rather than daily session points.
Systematic replicability of changes in
condition means can meet the usual log-
ical criteria for ruling out extraneous
causes without obscuring the effects in
session to session variability. Perhaps at
that level we will make some compro-
mises to obtain the added value of re-
search with human participants, while
continuing within the conventions of ex-
perimental analysis.

CONCLUSION
The length ofexperimental sessions can

follow the usual conventions when hu-
mans engage in activities such as button
pressing that resemble the repertoires
studied in nonhumans. When more nat-
ural samples ofhuman behavior are tak-
en, the repertoire should be sampled to
determine the necessary length of ses-
sions to provide the kind of stable data
our designs require. Problems with hu-
man research arise because participants
are not under continuous experimental
control, and these problems can be min-
imized by running sessions as frequently
as possible. The number of sessions
should not be shortened just because the
participants are human. If anything, hu-
man experiments need more sessions for
the experimental variables to compete
with the history that people bring to the
setting. This is especially important when
verbal behavior is the object of experi-
mental analysis. One can also pursue dif-
ferent goals in the course ofpsychological

research, and researchers with applied in-
terests may choose to match the experi-
mental variables to a specific setting rath-
er than pick variables that will provide
the most stable data. Ultimately, the lim-
itations inherent in running experiments
with human participants may require
flexibility in the traditional criteria for
adequate behavior analysis. It is impor-
tant, however, that the compromises are
not accepted largely for convenience of
the experimenter, and we must be certain
that in return there are increases in the
external validity of the research.
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