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It is the thesis of this paper that data from descriptive and experimental field studies can be
interrelated at the level of data and empirical concepts if both sets are derived from
frequency-of-occurrence measures. The methodology proposed for a descriptive field study
is predicated on three assumptions: (1) The primary data of psychology are the observable
interactions of a biological organism and environmental events, past and present. (2) The-
oretical concepts and laws are derived from empirical concepts and laws, which in turn are
derived from the raw data. (3) Descriptive field studies describe interactions between behav-
ioral and environmental events; experimental field studies provide information on their func-
tional relationships. The ingredients of a descriptive field investigation using frequency
measures consist of: (1) specifying in objective terms the situation in which the study is con-
ducted, (2) defining and recording behavioral and environmental events in observable terms,
and (3) measuring observer reliability. Field descriptive studies following the procedures
suggested here would reveal interesting new relationships in the usual ecological settings
and would also provide provocative cues for experimental studies. On the other hand, field-
experimental studies using frequency measures would probably yield findings that would
suggest the need for describing new interactions in specific natural situations.

Psychology, like the other natural sciences,
depends for its advancement upon both de-
scriptive accounts and functional analyses of
its primary data. Descriptive studies answer
the question "How?". They may, for example,
report the manner in which a Bantu mother
nurses her child, or the way in which the Yel-
low Shafted Flicker mates. Experimental stud-
ies, on the other hand, provide the "Why?".
They might discuss the conditions which es-
tablish and maintain the relationships be-
tween the mother and infant, between the
male and female birds.

It has been claimed that progress in the be-
havioral sciences would be enhanced by more
emphasis on descriptive studies. This may be
true, but one may wish to speculate on why
descriptive accounts of behavior have been de-
emphasized. One possibility is the difficulty of
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and Youth Branch (Grant No. 32-23-1020-6002, Pro-
posal No. R-006). Reprints may be obtained from
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sity of Illinois, 403 East Healey, Champaign, Illinois
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relating descriptive and experimental data.
For example, a descriptive study of parent-
child behavior in the home may have data in
the form of ratings on a series of scales (Bald-
win, Kalhorn, and Breese, 1949), while an ex-
perimental study on the same subject may
have data in the form of frequencies of events
(Hawkins, Peterson, Schweid, and Bijou,
1966). Findings from the first study cannot
reasonably be integrated with the second at
the level of data and empirical concepts. Any-
one interested in relating the two must resort
to imprecise theory or concepts like "permis-
sive mother", "laissez-faire atmosphere", "con-
trolling child", "negativism", etc. This prac-
tice is unacceptable to psychologists who
believe that all concepts must be based on or
linked to empirical events.

It is the thesis of this paper that descriptive
field studies (which include cross-cultural, eco-
logical, and normative investigations) and ex-
perimental field studies can be performed so
that the data and empirical terms in each are
continuous, interchangeable, and mutually
interrelatable.
Barker and Wright (1955) state that one of

the aims of their ecological investigations is to
produce data that may be used by all investi-
gators in child behavior and development.
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Their study of "Midwest" and its children
(1955) is in part devoted to the development
of a method which provides raw material
(which they compared to objects stored in a
museum) amenable to analyses from different
theoretical points of view. There are two con-
siderations which make this doubtful. First,
their data consist of "running accounts of
what a person is doing and his situation on the
level of direct perception or immediate infer-
ence" with "minor interpretations in the form
of statements about rather than descriptions
of behavior or situations" (Wright, 1967). It
would seem that the material they collect
would be serviceable only to those who accept
non-observables in the raw data defined ac-
cording to their prescription. Investigators
who prefer to define their hypothetical vari-
ables some other way or who wish to exclude
non-observables will find it difficult to inte-
grate their data with those in the Barker and
Wright studies. Second, final data in the form
of running narrations cannot readily be trans-
formed into units describing interactions be-
tween behavioral and environmental events,
such as duration, intensity, latency, or fre-
quency. Any attempt to convert such verbal
accounts into one or more of the interactional
dimensions would require so many arbitrary
decisions that it would be doubtful whether
another investigator could even come close to
producing the same operations and results.

If, however, frequency-of-occurrence mea-
sures of environmental and behavioral events
were used in both descriptive and field experi-
mental studies, data and empirical concepts
could be made congruous. The measure of fre-
quency is preferable to that of duration, inten-
sity, and latency for several reasons (Skinner,
1953). First, this measure readily shows
changes over short and long periods of obser-
vations. Second, it specifies the amount of be-
havior displayed (Honig, 1966). Finally, and
perhaps most important, it is applicable to
operant behaviors across species. Hence, a
methodology based on frequency of events
would be serviceable for both experimental
and descriptive studies of both human and in-
fra-human subjects. This versatility has been
illustrated by Jensen and Bobbitt in a study
on mother and infant relationships of the pig-
tailed macaques (Jensen and Bobbitt, 1967).
With the use of frequency measures, the

work of the ecological psychologist and the

experimental psychologist would both comple-
ment and supplement each other. Descriptive
studies would reveal interesting relationships
among the raw data that could provide pro-
vocative cues for experimental investigations.
On the other hand, field experimental studies
would probably yield worthwhile leads for de-
scriptive investigations by pointing to the
need for observing new combinations of be-
havioral classes in specified situations. Ecolog-
ical psychologists would show in terms of fre-
quency of events, the practices of a culture,
subculture, or an institutional activity of a
subculture; experimental investigators work-
ing with the same set of data terms and em-
pirical concepts would attempt to demonstrate
the conditions and processes which establish
and maintain the interrelationships observed.

Before considering the procedures for con-
ducting a descriptive study using frequency
measures, it might be well to make explicit
three basic assumptions. The first: for psychol-
ogy as a natural science, the primary data are
the observable interactions between a biologi-
cal organism and environmental events, past
and present. These interrelationships consti-
tute the material to be recorded. This means
that the method does not include accounts of
behavior isolated from related stimulus events
("Jimmy is a rejected child." "Johnny is a
highly autistic child." "First Henry moved
about by making swimming movements, later
he crawled, now he can walk with support.")
Furthermore, it means that it excludes state-
ments of generalizations about behavior and
environmental interactions. ("This is an ex-
tremely aggressive child who is always getting
into trouble.") Finally, it means that it ex-
cludes accounts of interactions between be-
havioral and environmental events inter-
twined with hypothetical constructs. ("The
preschool child makes errors in describing the
water line in a jar because of his undeveloped
cognitive structure.")
The second assumption: concepts and laws

in psychology are derived from raw data. The-
oretical concepts evolve from empirical con-
cepts and empirical concepts from raw data;
theoretical interactional laws are derived from
empirical laws and empirical laws from rela-
tionships in the raw data.
The third assumption: descriptive studies

provide information only on events and their
occurrence. They do not provide information
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on the functional properties of the events or
the functional relationships among the events.
Experimental studies provide that kind of
information.
We move on to consider the procedures in-

volved in conducting a descriptive field inves-
tigation. They include: (1) specifications of the
situation in which a study is conducted, (2)
definitions of behavioral and environmental
events in observable terms, (3) measurements
of observer reliability, and (4) procedures for
collecting, analyzing, and interpreting the
data. We terminate the paper with a brief il-
lustration of a study for the behavior of a 4-yr-
old boy in a laboratory nursery school.

Specifying the Situation in which a

Study is Conducted
We define the situation in which a study is

conducted in terms of its physical and social
setting and the observable events that occur

within its bounds. The physical setting may
be a part of the child's home, a hospital or

residential institution, a store, or a playground
in the city park. It may be a nursery school,
a classroom in an elementary school, or a room

in a child guidance clinic.
The specific part of the home selected as a

setting may consist of the living room and
kitchen if the design of the home precludes
flexible observation (Hawkins, Peterson,
Schweid, and Bijou, 1966). In a hospital it
might be the child's bedroom, the dining
room, or the day room (Wolf, Risley, and
Mees, 1964). In a state school for the retarded,
it may be a special academic classroom (Birn-
brauer, Wolf, Kidder, and Tague, 1965); in a
regular elementary school, a classroom
(Becker, Madsen, Arnold, and Thomas, 1967);
and in a nursery school, the schoolroom and
the play yard (Harris, Wolf, and Baer, 1964).
During the course of a study, changes in the

physical aspect of the situation may occur de-
spite efforts to keep them constant. Some will
be sufficiently drastic to prevent further study
until restoration of the original conditions
(e.g., power failure for several days). Others
will be within normal limits (e.g., replacement
of old chairs in the child's bedroom) and hence
will not warrant disrupting the research.
The social aspect of the situation in a home

might consist of the mother and the subject's
younger sibling (Hawkins, et al., 1966); in a
child guidance clinic, the therapist and the

other children in the therapy group. In a
nursery school it might include the head
teacher, the assistant teacher, and the children
(Johnston, Kelley, Harris, and Wolf, 1966).
Sometimes the social situation changes ac-

cording to routines and the investigator wishes
to take records in the different situations cre-
ated by the changes. For example, he may wish
to describe the behavior of a preschool child
as he engages in each of four activities in the
morning hours of the nursery school: show
and tell, music and games, snack, and pre-
academic exercises. Each would be described
as a field situation and data would be taken
in each as if it were a separate situation. The
events recorded could be the same for all the
activities (e.g., frequency of social contacts), or
they could be specific to each depending upon
the nature of the activity. They could also be
a combination of both (e.g., frequency of so-
cial contacts and sum total of prolonged pro-
ductive activity in each pre-academic exercise).
Major variations in social composition in a

home study that would be considered disrup-
tive could include the presence of other mem-
bers of the family, relatives, or friends. In a
nursery school, it might be the absence of the
head teacher, presence of the child's mother,
or the absence of many of the children. These
and other events like them would probably
call a halt to data collection until the standard
situation is returned.
Temporary social disruptions may take

many forms. For example, in the home the
phone may ring, a salesman may appear, a
neighbor may visit; and in the nursery school
it might be a holiday preparation, or a birth-
day party for a member of the group.

In summary, the physical and social condi-
tions in which an ecological study is conducted
is specified at the outset. Whether the varia-
tions occurring during the study are sufficient
to disrupt data collection depends, in large
measure on the interactions to be studied,
practical considerations, and the investigator's
experience in similar situations in the past.
However, accounts of changes in physical and
social conditions, whether major or minor,
are described and noted on the data sheets.

Defining Behavioral and Stimulus
Events in Observable Terms

In this method we derive definitions of be-
havioral and stimulus events from preliminary
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investigations in the actual setting. Such pilot than anybody." The teacher comments on
investigations are also used to provide prelimi- Timmy's climbing ability with approval.
nary information on the frequencies of occur- Timmy then climbs down and runs over
rences of the events of interest and the feasi- to a tree, again demanding that the
bility of the situation for study. teacher watch him. The teacher, however,
A miniature episode in the life of a pre- ignores Timmy and walks back into the

school boy, Timmy, will serve as an example. classroom. Disappointed, Timmy walks
We start with having the observer make a toward the sandbox instead of climbing
running description of Timmy's behavior in the tree. A little girl nearby cries out in
the play yard in the style she would use if she pain as she stumbles and scrapes her knee.
were a reporter for a magazine. Timmy ignores her and continues to walk

to the sandbox.
Timmy is playing by himself in a sand-

box in a play yard in which other chil-
dren are playing. A teacher stands nearby. To obtain a clearer impression of the time
Timmy tires of the sandbox and walks relationships among antecedent stimulus
over to climb the monkeybars. Timmy events, responses, and consequent stimulus
shouts at the teacher, saying, "Mrs. Simp- events, the objective aspects of the narrative
son, watch me." Timmy climbs to the top account are transcribed into a three-column
of the apparatus and shouts again to the form and each behavioral and stimulus event
teacher, "Look how high I am. I'm higher is numbered in consecutive order.

Setting: Timmy (T.) is playing alone in a sandbox in a play yard in which there are other
children playing. T. is scooping sand into a bucket with a shovel, then dumping
the sand onto a pile. A teacher, Mrs. Simpson (S.), stands approximately six feet
away but does not attend to T.

Time Antecedent Event Response Consequent Social Event

9:14 1. T. throws bucket and
shovel into corner of
sandbox.

2.... stands up.
3... . walks over to mon-

keybars and stops.
4. . .. turns toward

teacher.
5... . says, "Mrs. Simp-

son, watch me."
6. Mrs. S. turns toward

Timmy.
6. Mrs. S. turns toward 7. T. climbs to top of ap-
Timmy paratus.

8.. . . looks toward
teacher.

9.. . . says, "Look how
high I am. I'm higher
than anybody."

9:16 10. Mrs. S. says, "That's
good, Tim. You're
getting quite good at
that."
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10. Mrs. S. says, That's
good, Tim. You're
getting quite good
at that."

14. Mrs. S. turns and
walks toward class-
room.

9:18 16. Girl nearby trips and
falls, bumping knee.

17. Girl cries.

Note that a response event (e.g., 5.... says,
"Mrs. Simpson, watch me.") may be followed
by a consequent social event (e.g., 6. Mrs. S.
turns toward Timmy.) which may also be the
antecedent event for the next response (e.g.,
7. T. climbs to top of apparatus.) Note, too,
that the three-column form retains the tem-
poral relationships in the narration. Note,
finally, that only the child's responses are de-
scribed. Inferences about feelings, motives,
and other presumed internal states are
omitted. Even words like "ignores" and "dis-
appointed" do not appear in the table.
On the basis of several such running ac-

counts and analyses a tentative set of stimulus
and response definitives are derived and cri-
teria for their occurrence are specified. This
material serves as a basis for a provisional code
consisting of symbols and definitions. Observ-
ers are trained to use the code and are tested
in a series of trial runs in the actual situation.

Consider now the problems involved in de-
fining behavioral and stimulus terms, devising
codes, and recording events. But first let us
comment briefly on the pros and cons of two
recording methods.
When discussing the definitions of events

and assessing reliability of observers, we refer
to observers who record with paper and pencil.

11. T. climbs down

12. . . . runs over to tree.
13. . . . says, "Watch me

climb the tree, Mrs.
Simpson."

14. Mrs. S. turns and
walks toward class-
room.

15. T. stands, looking to-
ward Mrs. S.

18. T. proceeds to sandbox
19.... picks up bucket and

shovel.
20. . . . resumes play with

sand.

In each instance the same could be accom-
plished by electromechanical devices. The in-
vestigator must decide which procedure best
suits his purpose. For example, Lovaas used
instruments to record responses in studies on
autistic behavior. He and his co-workers have
developed apparatus and worked out proce-
dures for recording as many as 12 responses in
a setting. The following is a brief description
of the apparatus and its operation (Lovaas,
Freitag, Gold, and Kassorla, 1965b).

The apparatus for quantifying behav-
iors involved two units: an Esterline-
Angus 20-pen recorder and an operating
panel with 12 buttons, each button
mounted on a switch (Microswitch:
"Typewriter pushbutton switch"). When
depressed, these buttons activated a cor-
responding pen on the Esterline recorder.
The buttons were arranged on a 7 by
14-in. panel in the configuration of the
fingertips of an outstretched hand. Each
button could be pressed independently of
any of the others and with the amount of
force similar to that required for an elec-
tric typewriter key (p. 109).

An electromechanical recording device has
certain advantages over a paper-and-pencil
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system. It requires less attention, thus allow-
ing the observer to devote more of his effort
to watching for critical events. Furthermore,
instruments of this sort make it possible to
assess more carefully the temporal relation-
ships between stimulus and response events, as
well as to record a large number of responses
within a given period. On the other hand,
paper-and-pencil recording methods are more
flexible. They can be used in any setting since
they do not require special facilities, such as a
power supply.

Defining and Recording Behavioral Events
The main problem in defining behavioral

events is establishing a criterion or criteria in
a way that two or more observers can agree on
their occurrences. For example, if it is desired
to record the number of times a child hits
other children, the criteria of a hitting re-
sponse must be clearly given so that the ob-
server can discriminate hitting from patting
or shoving responses. Or if it is desired to
count the number of times a child says, "No",
the criteria for the occurrence of "No" must
be specified to discriminate it from other
words the child utters, and from non-verbal
forms of negative expressions. Sometimes defi-
nitions must include criteria of loudness and
duration. For example in a study of crying be-
havior (Hart, et al., 1964), crying was defined
to discriminate it from whining and screaming
and it had to be (a) "loud enough to be heard
at least 50 feet away, and (b) of 5-sec or more
duration".
The definitions of complex behavioral

events are treated the same way. Studies con-
cerned with such intricate categories of behav-
ior as isolate behavior, fantasy-play, aggressive
behavior, and temper-tantrums must establish
objective criteria for each class of responses
included in the category. We shall elaborate
on defining multiple response classes in the
following discussion on recording behavioral
events.
There are two styles of recording behavioral

events in field situations: one consists of log-
ging the incidences of responses (and in many
situations, their durations); the other of reg-
istering the frequencies of occurrences and
non-occurrences within a time interval. Some-
times frequencies and their durations are re-
corded (Lovaas, Freitag, Gold, and Kassorla,
1965b).

Recording the frequencies of occurrences
and non-occurrences in a time interval re-
quires the observer to make a mark (and only
one mark) in each time interval in which the
response occurred. It is apparent that in this
procedure the maximum frequency of a re-
sponse is determined by the size of the time
unit selected. If a 5-sec interval were used, the
maximum frequency would be 12 per min; if
a 10-sec interval were employed, the maximal
rate would be six responses per minute, and
so on. Thus, in studies with a high frequency
of behavioral episodes, small time intervals
are employed to obtain high correspondence
between the actual and recorded frequencies
of occurrences.
There are several approaches to defining

and recording single and multiple class re-
sponses. One method consists of developing a
specific observational code for each problem
studied. For example, in studies conducted
at the Child Behavior Laboratory at the
University of Illinois, codes were prepared
for attending-to-work behavior, spontaneous
speech, and tantruming. The attending-to-
work or time-on-task code was employed with
a distractible 7-yr-old boy. It included: (1)
counting words, (2) looking at the words, and
(3) writing numbers or letters. When any of
these behaviors occurred at any time during
a 20-sec interval, it was scored as an interval
of work. In a second study involving a 6-yr-old
boy with a similar problem, this code was used
with one additional feature: in order for the
observer to mark occurrence in the 20-sec in-
terval, the child had to engage in relevant
behavior for a minimum of 10 sec. The relia-
bility on both codes averaged 90% for two
observers over 12 sessions. (See Section 3 for
our method of determining reliability.)
A code for spontaneous speech was devel-

oped for a 4-yr-old girl who rarely spoke. In-
cidences of speech were recorded whenever she
uttered a word or words which were not pre-
ceded by a question or a prompt by a peer or
teacher. Although this class of behavior was
somewhat difficult to discriminate, reliability
averaged 80% for two observers over 15 ses-
sions.
Tantrum behaviors exhibited by a 6-yr-old

boy were defined as including crying, whining,
sobbing, and whimpering. The average reli-
ability for this class of behavior was 80% for
two observers over 11 sessions.
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In contrast to this more or less vocal form
of tantrum behavior, a code developed in an-
other study on temper-tantrums centered
around gross motor responses of an autistic
child (Brawley, Harris, Allen, Fleming, and
Peterson, 1968, in press.) Here a tantrum was
recorded whenever the child engaged in self-
hitting in combination with any one of the
following forms of behavior: (1) loud crying,
(2) kicking, or (3) throwing himself or objects
about.
Another method of defining and recording

responses is to develop a general observational
code, one that is inclusive enough to study
many behaviors in a given field situation. An
example of such a code is the one prepared by
the nursery school staff at the University of
Washington. In essence, verbal and motor re-
sponses are recorded in relation to physical
and social events using a three or four track
system. Tables 1 and 2 show sample lines from
data sheets. Each box represents an interval
of 15 sec.

In Table 1, which is a segment of a data
sheet for a nursery school girl who changed
activities with high frequency, entries were
made in the boxes in the top row to indicate
occurrences of vocalizations (V). Entries were
made in the middle row to shop proximity (P)
or physical contact (T) with another person,
and in the bottom row to indicate contact
with physical objects (E) or with children and
whether the interaction was parallel play (A)
or shared play (C). Other marks and symbols

are added in accordance with the problem
studied. For example, each single bracket in
Table 1 indicates leaving of one activity and
embarking on another. During the 6-min
period in which records were taken (24 15-sec
intervals), the child changed her activity 12
times. During that time the teacher gave ap-
proval five times contingent upon her verbal
or proximity behavior as indicated by X's
above the top line (10, 11, 16, 17, and 18). A
tally of the data indicated that she spent most
of the 6-min period alone or in close proximity
to another child, sometimes on the same piece
of play equipment. During three intervals (16,
17, and 18) she talked (V), touched (T), and
engaged in physical interaction with another
child (C). Even though rate of activity change,
and not peer interaction, was the subject of
the study, the other data on social behavior
provided interesting information: decline in
rate of activity change was related to an in-
crease in rate of appropriate peer behavior.
This code can be readily modified to handle

more complex interactions. For example, it
was used to record the behavior of a nursery
school boy who shouted epithets, kicked, and
hit other children. Ordinarily these aggressive
acts would appear in the record sheets undif-
ferentiated from a non-aggressive interaction.
To differentiate them from other behaviors
the symbol letter was circled if the behavior
met the criteria of an aggressive act. As shown
in Table 2, intervals 13, 22, and 23 contain a
"V" with a circle, (, which indicates aggres-

Table 1
Sample line from a data sheet of nursery school girl who changed activities with high
frequency.

2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 2W12~~~~~~~~~~~~~~~~~~~~~~~~~~~~ /] X f x' X
Table 2

Sample Line from a Data Sheet of Nursery School Boy Displaying Aggressive Behaviors
1 2 3 4 5 6 / 8 9 10 11 12 13 14 15 1A 17 18 19 20 21 22 23 24 25 26 27 28 29

/ /X / / x / / // I / /_/x / / / /// //x I

_~~ [ -_.@_ - -n ______-Vvv v _ f.

_P P P P P P_ ( P p P P P P T P

C C C C C C C C C C A A A A A A A A A A A A A A C C

_ BBBB B B B B.!B B B B B B B B B B _
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sive verbalizations, while intervals 19 and 20
contain a "T" with a circle, (X), which indi-
cates physical "attack" (actual hitting, kicking,
or pinching). Another bit of information was
incorporated in the recording system. The let-
ter "B" was entered in the fourth row to indi-
cate that the child was playing with or being
aggressive to a specific nursery school boy
named Bill. This additional notation was
made midway in the study when teachers ob-
served that the subject and Bill usually be-
haved aggressively toward each other. Data
collected before this change served as a base-
line against which to judge the effects of
changing social contingencies. Subsequently,
teachers gave approval contingent on nonag-
gressive interactions between these boys as
shown by the X's above intervals 6, 7, 8, 11,
12, 17, 18, 26, 27, and 29.
Another general observational code, tai-

lored for analysis of pupils' behavior in the
elementary school classroom, has been devised
by Thomas and Becker (1967). Like the nur-
sery school code, it consists of symbols and
definitions designed to cover the range of in-
teractions that may take place in the field situ-
ation defined by the classroom.

Defining and Recording Stimulus Events
The ease or difficulty of defining a stimulus

class is related to its source. It has been
pointed out (e.g., Bijou and Baer, 1961) that
some stimuli originate in natural and man-
made things, some in the biological make-up
of the subject himself, and some in the behav-
ior of people and other living organisms. Con-
sider briefly each source in turn.

Defining stimuli from physical things does
not pose a difficult problem since physical ob-
jects are usually available for all to see. All
that is required is that these stimuli be de-
scribed in the usual physical dimensions of
space, time, size, velocity, color, texture, and
the like.

Defining stimuli which originate in the bio-
logical make-up of the subject is beset with
difficulty mostly because of their obscurity
under any circumstance and particularly un-
der field conditions. Consider what must be
available to an observer if he is to record in
objective terms the duration, intensity, or fre-
quency of stimuli involved in a toothache,
"butterflies" in the stomach, general bodily
weakness, dizziness, and hunger-pangs. Instru-

ments would be needed to make visible all
sorts of internal biological events; and for the
most part, these are not yet available in practi-
cal forms. It seems clear that at present, field
methods of research, especially with human
beings, are not appropriate for describing bio-
logically anchored variables. Research on
these variables must be postponed until it is
practical to monitor physiological actions
through cleverly designed telemetric devices.
But it should be stressed that the exact role of
specific biological variables must be studied at
some time for a thorough functional analysis
of psychological behavior (defined here as the
interaction of a total functioning biological
individual with environmental events).

Defining social stimuli, or stimuli which
evolve from the action of people, ranges in dif-
ficulty between physical and biological events.
This is so because social events, like physical
and biological events, must in many instances
be described in terms of their physical dimen-
sions, and as is well known, the components of
social stimuli can be terribly subtle and com-
plex. For the reader interested in a further
analysis of social events within the framework
of a natural science, Skinner's discussion is
recommended (1953, pp. 298-304).

In field studies, the procedure for defining
and recording social stimuli is the same as that
for defining and recording response events,
since social events are treated as the responses
of people in antecedent or consequent rela-
tionships to the behavior of the subject.
Therefore, the entire previous section on de-
fining and recording behavioral events per-
tains to defining and recording social events.
Some social stimuli, like response stimuli,

may consist of a single class of behavior on
the part of an adult or a child and may be re-
corded on the basis of frequency or its occur-
rence or nonoccurrence within a time interval.
Examples of single-class antecedent stimuli are
simple commands and requests, e.g., "Start
now," "Gather around in a circle," "Come,
let's ride the trikes." Examples of single-
class consequent stimuli are confirmations
("Right"), disconfirmations ("Wrong"), ap-
proval ("Good") and disapproval ("You play
too rough.")
Other social stimuli may be composed of

several classes of behavior stemming from one
person or several in concert. As in the case of
defining multiple response classes, criteria for
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each subclass in the group may constitute a
code. A specific observational code may be de-
veloped to describe social events in a specific
situation for a specific study. For example, in
a study of autistic behavior, adult attention
was defined as: "(1) Touching the child; (2)
being within two feet of and facing the child;
(3) talking to, touching, assisting or going to
the child" (Brawley, et al. 1968). With such
criteria the investigator catalogued the types
of behaviors which constituted social interac-
tion involving attention and excluded other
stimuli originating in the behavior of an adult
in contact with the subject.

General observational codes for social
events, like those for response events, have also
been devised to study many problems in a
general type of field setting. For example,
Becker and Thomas (1967) have developed a
comprehensive code for recording the teacher's
behavior in an elementary classroom situation.
Which classes of behavior-environmental in-

teractions will be selected for study will de-
pend on the purpose of the investigation; the
maximum number, however, will be limited
by the practical considerations. Studies re-
quiring detailed analyses of many response
classes may be planned as a series. The first
dealing with grossly defined classes and the
others with more and more progressively re-
fined categories. For example, the first study
may be concerned with the frequency of social
contacts with adults and peers, and the second
with specific verbal and motor responses di-
rected to specific adults (teachers and parents)
and peers (boys and girls).

Assessing Observer Reliability
Disagreements between observers may be re-

lated to inadequacies in (1) the observational
code, (2) the training of the observers, or (3)
the method of calculating reliability.
The observational code. Problems of defin-

ing and recording behavioral and stimulus
events have been discussed in Section 2. Ob-
server reliability is directly related to the com-
prehensiveness and specificity of the defini-
tions in the observational code. Generally it is
advisable to devise codes with mutually exclu-
sive event categories, each definition having
criteria that do not occur in any other defini-
tion.

Training of observers. Even when a code is
completely serviceable, two observers may not

necessarily record the occurrence of the same
event at the same time unless each has been
adequately trained in using the code and in
controlling his behavior while observing and
recording.

For example, training might begin by famil-
iarizing the observer with the tools for record-
ing, e.g., the clipboard, stopwatch, and data
sheets. This might be followed by an orienta-
tion to the code and exercises in recording
behavioral events. A film or video tape of se-
quences similar to those in the actual situation
might be used to provide supplementary ex-
periences.

It is often helpful to have a second observer
to record along with the first observer. During
trial recordings the observers can indicate to
each other the behaviors being scored and un-
cover misunderstandings regarding the nature
of the code or ambiguities in the definition of
particular responses. Such a procedure reduces
interpretation on the part of the observer and
can contribute to an improved code.

Since it is relatively easy for the observers
to slip an interval in the course of a long re-
cording session, they should be instructed to
note the beginning of certain activities, e.g.,
story time, snack, nap, etc. This allows them
to determine easily when they are out of phase
with one another. Slips may also result from
inaccurate stopwatches. Watches should be
periodically tested by starting them simulta-
neously and checking them a few hours later.

After training on the proficient use of the
code the observer might then be given instruc-
tion on how to conduct himself while observ-
ing and recording. Thus, he might be told
how to refrain from interacting with the sub-
ject, e.g., ignore all questions, avoid eye-con-
tact, and suppress reactions to the subject's
activities as well as those associated with him.
He might also be instructed in moving about
to maintain a clear view of the subject yet not
make it obvious that he is following him.
Method of calculating reliability. The reli-

ability index is to some degree a function of
how it is calculated. Suppose we have data
from two observers showing the frequency of
a class of events taken over 1 hr. Unless the
sums obtained by each observer are equal, the
smaller sum is divided by the larger to obtain
a percentage of agreement. If the sums are
identical the reliability index would be 100.
This method is often used when the investiga-
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tor is interested in frequencies per se, since the
measure obtained gives only the amount of
agreement over the total number of events
observed. It does not indicate whether the two
observers were recording the same event at
exactly the same time. Thus, it might be pos-
sible that one observer was recording few be-
haviors during the first half hour and many
during the second, while the second observer
was doing just the opposite. To ascertain
whether this is the case, one could divide the
period of observation into small segments and
calculate the reliability of each. Agreements
over progressively smaller segments give confi-
dence that the observers are scoring the same
event at the same time. One may assess the
agreement over brief intervals such as 5 or 10
sec. Reliability is calculated by scoring each
interval as agree or disagree (match or mis-
match) and dividing the total number of
agreements by the number of agreements plus
the number of disagreements. Note that one
may score several agreements or disagreements
in an interval if a number of events are being
recorded simultaneously as shown in Tables
1 and 2. In this case the interval is broken
down according to the number of different
events recorded, with each event scored as a
match or mismatch.
The reliability index may also be influenced

by the frequency of response under study.
When a behavior is displayed at a very low
rate, the observer will record few instances of
occurrence and many of nonoccurrence. In
this situation the observers could disagree on
the occurrence of the behavior yet still show
high reliability due to their agreement on the
large number of intervals where no behavior
was recorded. A similar problem exists with
regard to high-frequency behaviors. Here,
however, the observers may disagree on the
nonoccurrence of the behavior and agree on
occurrence, because of the frequency of the
latter. The problem may be resolved by com-
puting not one but two reliability coefficients,
one for occurrence and one for nonoccur-
rence.

In some cases the requirement of perfect
matching of intervals may be relaxed slightly.
Thus, behaviors recorded within one interval
(especially if the interval is short) may also be
considered as instances of agreement for reli-
ability purposes. A technique of noncontinu-
ous observing may also increase reliability

(O'Leary, O'Leary, and Becker, 1967). In this
procedure the observers record for shorter
portions of time. For example, instead of tak-
ing continuous 10-sec observations, the ob-
server might record for 10 out of every 15 sec,
or for 20 out of every 30 sec. During the period
in which the observer is not attending to the
child, he should be recording the behaviors
just observed.
The use of a second observer does not insure

high reliability of recording; it is possible for
both observers to agree on the scoring of cer-
tain events and at the same time be incorrect
(Gewirtz and Gewirtz, 1964). Both observers
might record some events which should not
be noted and ignore others which should.
Hence, a third observer might be used on oc-
casion to determine if this possibility exists.

Collecting, Analyzing, and Interpreting Data
Data collection. Final data collection is be-

gun as soon as it is evident that the observers
are adequately trained, the field situation is
feasible, and the subject has adapted to the
presence of the observers.
Whether the investigator collects data dur-

ing all of the time available for observation or
takes time samples will depend upon many
factors, including the purpose of the study,
the nature of the data, and the practical con-
siderations. Regardless of the frequency with
which observations are made, it is recom-
mended that the data be plotted at regular in-
tervals to provide a kind of progress chart. A
visual account of the fluctuations and trends
can help the investigator make important de-
cisions, e.g., setting up the time for the next
reliability evaluation or establishing the ter-
mination time for a phase of the study.
Data analysis. Up until now we discussed

the investigators' activities in relation to the
interactions between the observer and the field
events. The investigator was viewed as a critic,
watching the observer record the events in a
natural ecology. Thus, in the data collection
phase of a study the investigator's role is some-
what similar to that of a motion picture direc-
tor evaluating what the camera is recording in
relation to the scene as he sees it. In this sec-
tion on data analysis and in the next on inter-
pretation, we shall consider what the investi-
gator does, not in relation to the recording
equipment and field events, but in relation to
the data collected.
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Basically, in data analysis the investigator
looks at the data collected to "see what is
there". Usually he finds that making one or
several transformations in the raw data helps
him to see more clearly the relationships
among the events observed. Transformational
procedures might consist of converting the
frequency counts into graphic, tabular, verbal,
arithmetical, or statistical forms. Exactly
which operations he performs on the data will
depend on the purpose of the study, the na-
ture of the data, and his theoretical assump-
tions about what can or cannot be demon-
strated by a descriptive field study.

Usually, data analysis begins when data col-
lection ends. However, as noted previously, an
investigator might graph the data while the
study is in progress. Under these circumstances
data analysis might consist of revising and re-
fining the graphs and making other transpo-
sitions to show the relationships among the
subparts of the data.
Data collected in terms of rate are usually

plotted in a graphic form with responses on
the vertical axis and time of the horizontal
axis. Points on the chart may represent either
discrete or cumulative values. Discrete values
are the sums or means for each successive ses-
sion; cumulative values are the sums or means
for all previous sessions. Therefore, curves
with discrete values might go up, stay at the
same level, or go down; cumulative curves
might also go up or stay at the same level.
Cumulative curves do not go down. A decrease
in the frequency of a response is shown in the
curve as a deceleration in rate (bends toward
the horizontal axis); an increase in frequency
as an acceleration (bends toward the vertical
axis); a constant frequency as no change in
rate; and a zero frequency as a horizontal line.

In most instances graphic presentations are
made more meaningful when accompanied by
percentage values. In addition, it is often ad-
vantageous to show percentages of occurrences
in the different conditions and sub-conditions
of the field situation.
Viewing the interactions in selected time

periods (early morning, and late morning) or
around certain events (before and after meal-
time) as populations, statistical analyses may
be made to assess the nature of and the reli-
ability of differences observed.

Interpretation of findings. Essentially, inter-
pretation of findings consists of the investiga-

tor's statements on what is "seen" in the data
together with his conception of their general-
ity. Such statements are the raison-d'e'tre of an
investigation.

Obviously, an investigator is free to inter-
pret his findings in any way he chooses. The
investigator who accepts the assumptions of a
natural science approach to psychology seeks
to limit his interpretations to empirical con-
cepts and relationships consistent with his ob-
servations and the analytical operations made
upon the products of his observations. Hence,
in a descriptive field study his interpretations
would usually consist of a discussion of what
was found in the situation with comparisons
to other findings obtained under functionally
similar conditions. Conclusions on the similar-
ities and differences between his findings and
others would be incorporated in his argument
for the generality of his findings. Interpreta-
tions in an experimental field study would
depend on the number and type of manipula-
tions employed and would usually be limited
to describing the functional relationships ob-
tained.

Illustrative Study
Using the procedures previously described, a

study was undertaken to obtain a descriptive
account of a boy in a laboratory nursery school
at the University of Illinois. The nursery
school curriculum and the practices of the
teaching staff of this school were based on be-
havioral principles (Skinner, 1953, and Bijou
and Baer, 1961).

Subject and field situation. The subject
(Zachary) was typical of the children in the
nursery school in the judgment of the teach-
ers. He was 4.5 yr old, of high average intelli-
gence (Peabody IQ 116) and from a middle
socioeconomic class family. On the Wide
Range Achievement Test he scored kinder-
garten 3 in reading, pre-kindergarten 5 in
spelling, and kindergarten 6 in arithmetic.
The nursery school consisted of a large

room, approximately 21 by 40 ft. Evenly
spaced along one wall were three doors which
led to three adjacent smaller rooms. One of
these rooms was a lavatory, the second con-
tained paints, papers, and other equipment,
and the third a variety of toys. Nearby was a
large table and several chairs used for art ac-
tivities and snack. Opposite these rooms along
the other wall were several tables separated by
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brightly colored, movable partitions. In these
booths, the children worked on academic sub-
jects.
The school was attended by 12 children, six

boys and six girls, between 4 and 5 yr of age.
The teaching staff consisted of a full-time
teacher and an assistant teacher, and depend-
ing on the time of day, one to three under-
graduates who assisted in administering new
programs in reading, writing, and arithmetic.

In general, the morning program was as
follows:

9:00-10:00 Art, academic, and pre-aca-
demic work

10:00-10:30 Free play
10:30-11:00 Snack
11:00-12:00 Academic work, show-and-

tell, and storytime.

A typical morning might begin with art. At
this time, 8 to 10 children sat around a large
table working with various materials. During
this activity each child in turn left the group
for 10 to 20 min to work on writing or arith-
metic. While engaged in writing or arithmetic
the child worked with a teacher in one of the
booths. After completing his assigned units of
work he returned to his art activity and an-
other child left the group to work on his units
of writing or arithmetic. After all the children
had participated in these academic subjects,
the art period was terminated and was fol-
lowed by play. During play, the children were
free to move about, often spending much of
the time in either of the smaller nursery school
rooms playing with blocks or other toys. After
approximately 30 min of play, the youngsters
returned to the large table for a snack of juice
and cookies. While eating and drinking they
talked spontaneously and informally with
their teachers and peers. Following snack time
some of the children participated in reading
while the others gathered for show-and-tell or
storytime. During storytime the children sat
on the floor in a group while the teacher read
and discussed the story. In show-and-tell, in-
stead of the teacher leading the group, each
child had a chance to stand by the teacher in
front of the group, and show an object he had
brought from home and tell about it. As they
did during the art period the children left the
group one at a time for a period of reading.
Because of variations in the amount of time
a child spent on academic subjects, a child did

not engage in all of these activities every day.
Behavioral and stimulus events recorded.

The behaviors recorded were of two general
categories: social contacts and sustained ac-
tivities. Social contacts included verbal inter-
changes and physical contacts with children
and teachers. Sustained activities involved be-
haviors in relation to the school tasks. The
specific observational code developed for the
study is presented in Table 3.

Observation began 3.5 weeks after the start
of the school year and covered a 3-hr period
in the morning. The observations were taken
on 28 school days. The observer sat a few feet
from the subject and discretely followed him
as he moved from one activity to another in
the nursery school room. Every 10 sec the
teacher recorded the occurrence or nonoccur-
rence of events defined in the code. The data
sheet was similar to that shown in Table 1;
however, only the first and second rows were
used.

Observer reliability. The reliability of ob-
servation and the adequacy of the behavioral
code was evaluated several times throughout
the study by having a second observer record
stimulus and response events. Reliability was
calculated by scoring each interval as a match
or mismatch and dividing the total number of
agreements by the number of agreements plus
disagreements. Four checks on social contacts
showed agreements of 75, 82, 85, and 87%.
Three checks on sustained activity yielded
agreements of 94, 95, and 97%. Thus, average
agreement on social contacts exceeded 82%
while average agreement of sustained activity
exceeded 95%.

Analysis of Data
Social contacts. Data were gathered on Zach-

ary's social behaviors in informal activities of
art, play, snack, storytime, and show-and-tell.
They will be described and samples of the de-
tailed accounts in art and snack will be pre-
sented in graphic form. The youngster's most
dominant behavior during the art period,
shown in Fig. 1, was talking to others (14%
of the time).

Teachers and peers talked with him about
equally, an average of 8 and 7% respectively.
Physical contacts between Zachary, teachers,
and peers were low, around 1 to 2%.
The child's verbal behavior to peers during

the play period was higher than in the art
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Table 3

Observational Code for Describing the Behavior of a Boy in a Laboratory Nursery School

Symbol Definition Symbol Definition

First Row Second Row
(Social Contacts) (Sustained Activity)

S verbalizes to himself. Any verbaliza- Sustained activity in art. S must be
tion during which he does not look sitting in the chair, facing the material
at an adult or child or does not use an and responding to the material or
adult's or child's name. Does not apply teacher within the 10-sec interval. Re-
to a group situation. sponding to the material includes us-

ing pencil, paint brush, chalk, crayons,
string, scissors or paste or any imple-

S verbalizes to adult. S must look at ment on paper, or working with clay
adult while verbalizing or use adult's with hands on clay or hands on imple-
name. ment which is used with clay, or fold-

ing or tearing paper. Responding to
the teacher includes following a com-

S verbalizes to child. S must look at mand made by an adult to make a
child while verbalizing or use child's specific response. The behavior must

171 name. If in a group situation, any be completed (child sitting in his
/2 ,1 ..J verbalization is recorded as verbaliza- chair again) within two minutes.

tion to a child. Sustained activity in storytime. S must

be sitting, facing the material, or
following a command given by the

Child verbalizes to S. Child must look _ teacher or assistant. If the S initiates a
j |at S while verbalizing or use S's name. verbalization to a peer, do not record

sustained activity in the 10-sec interval.

Sustained activity in show-and-tell. S
must be sitting, facing the material, or

Adult verbalizes to S. Adult must look following a command given by the
at S while verbalizing or use S's name. 1 teacher. If the S initiates a verbaliza-

tion to a peer, do not record sustained
activity in that 10-sec interval.

Sustained activity in reading. S must be
rAdult gives general instruction to class sitting in the chair, facing the material

or asks questionof class, ormakes gen - and responding to the material or the
l eral statement. Includes storytelling. teacher within the 10-sec interval.

Sustained activity in writing. S must
be sitting in the chair, facing the

LI] S touches adult. Physical contact with material and responding to the ma-
adult. terial or the teacher within the 10-sec

interval. Responding to the material
includes using the pencil (making a
mark), or holding the paper or folder.
Responding to the teacher includes

S touches child with part of body or responding verbally to a cue given
object. Physical contact with child. by the teacher.

Sustained activity in arithmetic. S must

be sitting in the chair, facing the ma-
m terial and responding to the material

lVi Adult touches S. Physical contact with or the teacher within the 10-sec inter-
adult. [ val. Responding to the material or

teacher includes using the pencil or
eraser or holding the paper or folder or
responding verbally to cue.

w Child touches S with part of body or
object. Physical contact with child. 7 Sustained activity did not occur in in-

Vj|jj terval.
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As in the art and play periods, Zachary's
social interactions during snack time, shown
in Fig. 2, consisted mostly of talking to his
classmates, an average of 21%. They, in turn,
talked to him only an average of 7%. During
this period the teacher's general commands
(instructions addressed to the group) were rel-
atively high, averaging 7% in contrast to the
2% during art and play. Physical contacts with
other children were low, as in art and play,
about 3%.
Compared to the art, play, and snack peri-

SESSIONS

Fig. 1. Social contact during art.

period. He talked to his friends on an average
of 38%; they talked to him on an average of
only 10%. Verbal exchanges with teachers
were low (an average of 2.5%). Zachary
touched other children 7% of the time on the
average and they reciprocated on an average

of 3%. Physical contacts with teachers were

relatively infrequent.
SESSIONS

Fig. 2. Social interaction during snack.
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ods, Zachary's verbalizations to peers and to
teachers were low (8 and 4% respectively), and
the number of times he touched children
(10%), and children touched him were also
relatively low (2%). Storytime had a high fre-
quency of teacher's general commands and
statements (average of 73%) since this category
was scored when the teacher read and dis-
cussed the stories.

In show-and-tell, Zachary's social behavior
was similar to that during storytime. He
talked to other children 14% of the time and
touched them 9% of the time. Zachary physi-
cally contacted teachers about 1% of the time
and they reciprocated about 3% of the time.

In respect to Zachary's social behavior dur-
ing the academic periods, these data clearly
indicate that the teacher talked to Zachary a
great deal during the reading (an average of
69%), writing (an average of 71%), and arith-
metic periods (an average of 58%), and the
child talked to the teacher with high fre-
quency, particularly in reading (an average of
44%) and arithmetic (an average of 41%). In
writing he talked to the teacher only 3% of
the time. There were also a few instances in
which the teacher touched Zachary and rare
occasions in which Zachary interacted socially
with other children. Figure 3 is a detailed
graphic account of his social behavior during
the writing period.

Sustained activity. For the observer to mark
the occurrence of sustained activity, Zachary
had to respond in a manner appropriate for a
particular school activity. (See second part of
Table 3). For example, during art, the child
had to be sitting in his chair, facing the art
materials and manipulating them during each
10-sec interval. Similar definitions were used
for other situations and periods. Given these
definitions, the results show a generally high
level of sustained activity in all phases of the
morning program. Daily rates of sustained ac-
tivities in art, storytime, and show-and-tell
range between 70 and 99%/O with an average
of 89% for art, 95% for storytime, and 88%
for show-and-tell. See Fig. 4 for variations
from session to session in Zachary's sustained
behavior during art. Sustained activity in
reading, writing, and arithmetic, range from
90 to 100% over the days observed with an
average of 97, 95, and 96% respectively. See
Fig. 5 for variations in the child's sustained
behavior in writing. Due to the limited avail-
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_
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S touches child

Child touches S
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touches adult

2 4 6 8 10 12 14
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Fig. 3. Social behavior during writing.

ability of the observer, and the fact that not
every activity occurred every day, the number
of observations on each activity varied.
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Fig. 4. Sustained activity during art.
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Fig. 5. Sustained activity during writing.

DISCUSSION
A descriptive account of the behaviors of a

boy during the morning hours in a laboratory
nursery school was obtained in terms of the
frequency of occurrence of objectively defined
stimulus and response events. The account
shows rates of changes in social interactions
(verbal and physical contacts) and sustained
activities during eight periods of the school
morning.

In the informal activities of the nursery
school in which the youngster performed on

an individual basis, as in art, free play, and
snack time, the subject talked to his peers and
teachers to a moderate degree. His peers and
teachers responded to him verbally to a lesser
extent. He talked more than he listened and
over the period of the study, his verbal output
increased. Physical interactions with peers and
teachers in these situations were at a relatively
low level. Finally, the youngster's sustained
activity in the art period was high (between 70
and 98%) and became more variable, on a

day-to-day basis, during the second half of the
study. In the other two informal activities,
storytime and show-and-tell, the child partici-
pated as a member of a group in which the
teacher's verbal behavior was prominent, espe-

cially during storytime. In these two situations
the child talked to others less, but as in art,
free play, and snack time, he talked more than
he listened. In storytime and show-and-tell he
engaged in some body contacts with peers and
teachers, yet his sustained activity on nursery

school tasks was high, with a range of 90 to
99% for the former and 70 to 95% for the
latter.

In the more structured activities of reading,
writing, and arithmetic the teacher's verbal
behavior to the child was high and his verbal
behavior to her was correspondingly high, par-
ticularly in reading and arithmetic. During
academic exercises all other social interactions
were zero or near zero, and the child's sus-

tained activities were consistently high over

days, ranging from 90 to 100% of the time.
The data gathered in this study can serve

two main purposes. First, they can provide
normative information on behavior in a labo-
ratory preschool. Thus, it might be interesting
to compare this child's rates of response ob-
tained in this study after 3.5 weeks of school
with his rates during the last month of the
school year. It might also be interesting to

compare this child's behavior with another
child's in the same nursery school. Such a com-

parison might be especially valuable if some-

one claimed that the second child's behavior
was deviant. In addition, it might be informa-
tive to compare this child's behavior with a
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comparable child in a community-operated
nursery school. Second, the data suggest cer-
tain relationships between the behavior of the
subject, the teacher, and other children. Thus,
the investigator might use the data as a base-
line for an experimental study in which con-
ditions are manipulated to test for possible
functional relationships.
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