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The present study examined generalization along a dimension based on a verbal concept
of occupational status. The status dimension was scaled by students who placed occupa-
tion names into five status categories, Category 1 representing highest status and Cate-
gory 5 the lowest status. In two experiments, key presses by students were occasionally
reinforced when a slide showing an occupation name from Status Category 3 was present.
For half the subjects, key presses were not reinforced during a name from Category 1; for
the other half, presses were not reinforced during a name from Category 5. Occupation
names from all status categories were later singly presented. In this generalization test,
subjects typically divided the dimension into two parts, responding alike to all names
within each part. The results suggest that generalization along a dimension in humans is
mediated by a subject's verbal classifications of stimuli.
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occupational status, key press, university students

Several patterns of generalization along a
stimulus dimension may occur. Animals usu-
ally show decremental generalization gradients
where a peak of responding occurs at or near
the stimulus correlated with reinforcement
(S+) and progressively fewer responses occur
at stimulus values farther from S+ (e.g., Gutt-
man & Kalish, 1956). When responses are re-
inforced at one point on a dimension and
extinguished at another point, a peak shift
(Hanson, 1959) may occur. The peak of re-
sponding is displaced from S+ in a direction
away from the stimulus correlated with ex-
tinction (S-).
Human stimulus generalization may be me-

diated by a subject's classifications of stimuli.
For example, Nicholson and Gray (1971, Ex-
periment 1) reinforced lever presses by chil-
dren on a variable-interval (VI) schedule when
a picture of a rocket oriented vertically was
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Society, Armidale, N.S.W., in August 1976. I would like
to thank John Nevin for his many valuable suggestions
about this study. I also thank several people who aided
this research: Barry Dingwall for his technical aid,
Jane Harthorn who drew many of the figures, and
Deborah Twinn and Robert Logue who helped in the
status scaling data collection and analysis. Reprints
may be obtained from Robert W. Howard, Department
of Psychology, University of Queensland, St. Lucia,
4067, Queensland, Australia.

present. Presses were not reinforced when the
picture was absent. When pictures of the
rocket tilted from the vertical were later pre-
sented in a test, response rate to all novel tilts
was the same, and much lower than the rate
to S+. The subjects apparently divided the
dimension into two categories, S+ and not S+.

Virtually all studies of generalization along
a dimension have used physical dimensions
such as wavelength, orientation, tonal fre-
quency, or intensity. Little is known about
generalization along dimensions based on ab-
stract concepts.
A concept is an abstraction from stimuli.

No specific physical stimulus controls behav-
ior; some abstract properties of stimuli do
(Gagne, 1970). For example, the concept of
"three" can be abstracted from any set of stim-
uli such as three elephants, three glasses, or
three rocks. A concept can either name a class
of stimuli or an abstract quantity which varies
in magnitude. For example, the concept of
"musical instrument" names a class. The con-
cept of "quality" names an abstract quantity
which can vary in magnitude from, say, "per-
fect" to "appalling." A given position on a
quality scale may be assigned to many differ-
ent stimuli. For example, "perfect" might be
assigned to stimuli as different as the taste
of an orange and the sight of a physical en-
vironment. A conceptual dimension is defined
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here as a scale along which an abstract quan-
tity such as "quality" or "beauty" is ordered
from low to high magnitude.
What patterns of generalization occur along

conceptual dimensions? Are these similar to
those that occur along physical dimensions,
and are conceptual dimensions therefore func-
tionally equivalent to physical dimensions? Do
phenomena such as peak shift occur along
conceptual dimensions? Honig (1965), in one
of the few studies in this area, studied the
conceptual dimension of stimulus difference.
Pigeons were trained to discriminate a differ-
ence of 10 nm between pairs of wavelength
stimuli from a 40-nm difference. The birds
showed generalization gradients when pairs
with other nm differences were subsequently
presented. Honig demonstrated that the birds
had acquired the concept of stimulus differ-
ence by showing that the difference discrimi-
nation transferred to wavelength pairs not pre-
sented in training.

Several studies with humans have looked
at generalization along a dimension based on
the verbal concept of "hostility," initially
scaled by Buss (1961). Buss had students place
words into one of nine categories according
to the amount of "hostility" each depicts.
Words such as "murder" and "mutilate" were
placed in the highest hostility category, and
apparently milder words such as 'controversy'
were in the lowest category. Subjects acquired
a verbal response to words in one of the end
categories. When words from other categories
were later presented, the group trained at the
low-hostility category showed a flat gradient
and the other group showed a sloping gra-
dient with a peak at S+. Geer and Buss (1962)
obtained similar results with the same dimen-
sion using a lever-pulling response. Lang,
Geer, and Hniatiow (1963) found a categori-
cal generalization pattern when using a class-
ically conditioned response and a hostility
scale with four categories representing differ-
ent magnitudes of hostility. Subjects were first
exposed to pairings of words in one hostility
category with electric shock. When words from
other categories were later presented in a test,
average galvanic skin response (GSR) magni-
tude was about equal and was lower than the
average GSR magnitude to the S+ category
words.
The studies using the hostility dimension

presented only grouped data. It is not clear

whether these group curves were representa-
tive of individual performances. In addition,
training was given at only one category on
the dimension.
The aim of Experiments 2 and 3 of the

present study was to determine the effects of
discrimination training for individual subjects
on generalization along another dimension
based on a verbal concept (occupational sta-
tus). The occupational status dimension was
used for several reasons. First, occupational
status should be a fairly similarly ordered di-
mension for all subjects. Studies have shown
a basically similar status ordering of occupa-
tions regardless of subjects' country of origin
(Congalton, 1953; Inkeles & Rossi, 1956) or so-
cioeconomic characteristics (Congalton, 1953;
Reiss, 1961). Second, it is probably necessary
to use a categorical scale to ensure that each
subject acquires the concept the dimension
scales and not just individual words. Occupa-
tional status may be a continuous dimension
(Blau & Duncan, 1967) but it can easily be
made into a categorical scale. There are many
occupation names available to construct a
categorical scale.

EXPERIMENT 1
The purpose of Experiment 1 was to gener-

ate a category occupational status scale for use
in the generalization studies and to explore
some properties of the status dimension. Five
status categories were decided as the minimum
number needed for an extended dimension.
Using more than five might have made sta-
tus discriminations between categories too dif-
ficult.

PART A: CONSTRUCTING THE CATEGORY
STATuS SCALE

Subjects
Eighty-one students taking a second-year

course in experimental psychology at the Uni-
versity of Otago, Dunedin, New Zealand,
served.

Procedure
The students were given a questionnaire

during class. They placed each of 115 occu-
pation names into one of five status categories.
The highest status names were to go into
Category 1, the next highest into Category 2,
and so on. To eliminate occupations that were
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Table 1
The category status dimension. Training and test occupations in each status category.
The first six occupation names in each category were used in the test. The number on
the left of each test name is its position in the test sequence.

Status category

(1) (2) (3) (4) (5)

4 Lawyer 3 Psychologist 1 Secretary 2 Taxi-driver 5 Dishwasher
7 Architect 8 Physiotherapist 6 Printer 9 Telephone oper- 10 Roadsweeper

12 Magistrate 11 Economist 15 Carpenter ator 14 Parking lot atten-
19 Doctor 16 Secondary School 18 Cabinet maker 13 Milkman dant

teacher 22 Shop assistant 17 Ditchdigger
24 Cabinet minister 20 Personnel officer 23 Plumber 27 Freezing worker 21 Grocery delivery
29 NZ ambassador 28 Chemist-pharma- 26 Electrician 30 Library book boy

cist shelver 25 Coin machine at-
tendant

University professor Boatbuilder Bus driver Car wash worker
Dentist Receptionist Welder Garbage collector

inconsistently categorized, only the eight oc-

cupations in each category which were most
consistently placed into the category were

used.

Results
The occupation names retained and their

categories are presented in Table 1. At least
50% of the students placed each occupation
(except Welder, which had a modal placement
of slightly less than 50%) into the category
shown in the table.

Discussion
The category scale in Table 1 is an average

scale taken over many subjects and is prob-
ably not the same as any one individual's
scale. However, individuals may perceive two
status dimensions; their own and one which
they see most people as having. To take an

extreme example, some individuals assigned
Cabinet Minister and Ambassador low status

while reporting that most people assign these
occupations high status. The average dimen-
sion in Table 1 is probably fairly similar to
the scale that individuals see most other peo-

ple as holding, since the scale is an average

of many subjects' data.

PART B: EXPLORING SOME PROPERTIES
OF THE STATUS DIMENSION

This study had two main aims. The first
was to see if occupational status is like a

physical dimension in that status ordering
holds under a variety of scaling procedures.
The second aim was to gain some indication

of the metric distances along the dimension
that the categories in Table 1 cover and the
metric distances between categories.

Subjects
One hundred and four first- and third-year

students at the University of Queensland,
Brisbane, Australia, served. The first-year stu-
dents participated to fulfill a course require-
ment; the third-year students were volunteers.

Procedure
The subjects completed a questionnaire

based on the occupation names in Table 1
except for three which were changed to their
nearest Australian equivalents: Cabinet Min-
ister to Federal Cabinet Minister, NZ Ambas-
sador to Australian Ambassador, and Freezing
Worker to Slaughterman.
On the questionnaire, each subject scaled

the status of the occupations by four different
scaling procedures: by ranking them from 1
to 38 (of 38 occupational names), by placing
each into one of five status categories, by
Thurstone-paired comparisons, and by Stevens
magnitude estimation (see Engen, 1971, for
details). For the paired comparisons, the oc-
cupations were divided into two equal groups
to reduce the number of comparisons and
therefore reduce fatigue effects. Each occupa-
tion name in each group of 19 names was
paired with every other in the group. Paired
comparison data were treated as described by
Engen. In the magnitude estimation scaling,
subjects were given a standard magnitude
(Secretary = 10) and judged the status magni-
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tude of the other occupations in relation to
this standard. The median magnitude as-
signed to each occupation was then used as
the scale value of each.

Results and Discussion
The Australian students had a different

modal category from the New Zealand stu-
dents for only three occupations (Architect
went into Category 2, Welder into Category 3,
and Slaughterman into Category 5). The re-
sults with Australian students are therefore
comparable to those New Zealand students
might generate since their status ordering ap-

Doctor -...
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35
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L Lawyer
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Fig. 1. The occupational status scale de
the Stevens magnitude estimation procedure
value for each occupation is the median val
from 104 subjects.

pears to be similar. All occupations had at
least 45% of the Australian sample place it
into its modal category.

It was clear that occupational status is com-
parable to a physical dimension in that equiv-
alent status ordering holds under several dif-
ferent scaling procedures. Mean rank orders
by category assignment and ranking from 1
to 38 (derived from the sum of ranks or cate-
gories assigned for each occupation divided by
N) and by the paired comparison and magni-
tude estimation procedures were correlated by
a Spearman rank-order correlation. The lowest
rank-order correlation between status order-
ings by any two procedures was over .97.

Figure 1 presents the status scale from the
magnitude estimation procedure. The status
ordering of occupations corresponds exactly to
the modal categories of these occupations by
assignment into five status categories. For ex-
ample, the seven occupations with the highest
amount of status in Figure 1 are all of those
placed into status category 1.

EXPERIMENT 2
METHOD

Subjects
Ten volunteer male and female students

Category 2 taking an introductory psychology course at
Otago University served. Most were between
18 and 20 yr old.

Apparatus
The subject sat alone at a table in a small

room. A telegraph key, an add/subtract digi-
tal counter, and a small red signal light were

Category 3 mounted on a board on the table. A 19-cm by
19-cm screen was located 80 cm in front of
the subject and 40 cm above the table. Words
could be rear-projected onto the screen by a

Category 4 slide projector located in an adjoining room,
where electromechanical control equipment
was also located.

Category 5 Procedure

Discrimination Training. A subject was
seated and given the following typewritten
instructions:

You can earn money in this experiment
Thesleby by pressing the key. Sometimes a press on

lue of data this key will add one point to the counter.
You will receive ten cents for every point

202



CA TEGORICAL GENERALIZA TION

on the counter at the end of the session.
The red light will flash each time you earn

a point. Sometimes, however, presses on the
key will subtract points from the counter.

Please remember that points will only be
available at irregular intervals. Sometimes
you will be able to obtain a point one or

two seconds after obtaining one, sometimes
this interval may be 30 or 40 seconds or

even a number of minutes. Since you will
not be able to predict which particular re-

sponse will produce a point, your best strat-
egy is to respond at a steady rate.

Words will be displayed one at a time on

the screen. Please look at the screen and
the words on it throughout the experiment.
You will find these words will help you

predict when responses add points to the
counter and when they subtract points.
The key is inoperative when the light in

front of you is off and no word is displayed
on the screen so please press the key only
when it is on and there is a word displayed.
One final instruction; after a while you

may see some new words that did not occur

before. These words do not signal a new

problem to be learned. Please use whatever
strategy you used with the original words
when deciding how to respond to the new

ones.

When a subject indicated understanding the
instructions, the experimenter read the in-
structions aloud. The subject was then left
alone and the experiment began.
During discrimination training, the follow-

ing conditions were in effect. All subjects were

expoed to names of 16 occupations from 2
status categories. All saw the eight from Sta-
tus Category 3. Five subjects saw the eight
from Status Category 1 as well; the other five
subjects saw the eight from Status Category 5.
Occupation names were presented one at a

time for 30 sec each. Each name was followed
immediately by the next in the sequence after
about 1 sec which it took the slide to change.
Each of the 16 training names occurred 3
times in an irregular sequence in which no
name appeared in succession. The presenta-
tion of the entire 48-stimulus sequence con-

stituted a block of trials. Blocks of trials were
separated by a 90-sec interval in which the
red light was off, no name was on the screen,
and key presses had no scheduled conse-

quences.

Responses during each occupation name in
Status Category 3 (S+) were reinforced by
points on a VI 1-min schedule. In the first
block of trials, the VI schedule was in effect
during every name in Status Category 3. In
subsequent blocks of trials, a procedure oper-
ated to ensure that most names in Status Cate-
gory 3 were correlated with reinforcement. At
any one time, the VI schedule operated only
during names in one of five subsets of names

from Category 3. These subsets are presented
in Table 2. For example, if the second subset
was in effect, the VI schedule operated only
when one of Boatbuilder, Secretary, or Printer
was present. The VI schedule would operate
during presentations of only these names un-

til a reinforcer was obtained in the presence
of one of these. When this occurred, the VI
schedule would continue to operate for the
duration of the presentation of the name. The
VI schedule then would operate only during
each name in the next subset in the sequence
of five subsets. The aim of this procedure was

to increase the probability that a subject ac-

quired the status concept. The subsets of
names were composed such that a subject
had to respond in at least six of the eight
S+ names to continue receiving reinforcers.
If he or she responded in the presence of five
or less names, eventually he or she would
come to a subset which contained none of

Table 2
The subsets of S+ occupation names in which reinforcers were available at any one time
and the sequence in which they occurred.

Position in sequence

1 2 3 4 5

Electrician Boatbuilder Cabinet maker Plumber Electrician
Cabinet maker Secretary Carpenter Secretary Carpenter
Plumber Printer Boatbuilder Receptionist Printer
Receptionist
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those five (or less) occupations and no re-
sponses would be reinforced until he or she
responded in the presence of one of the other
three names.
During all blocks of trials, responses dur-

ing names in the S- category sometimes sub-
tracted points from the counter. The intervals
at which points were subtracted were deter-
mined by a VI 2-min schedule which oper-
ated until a reinforcer was available.
Training and testing were given in one ses-

sion which lasted about 108 min. The VI
schedules consisted of 14 intervals constructed
from the progression given by Fleshler and
Hoffman (1962).

Generalization Test. A subject was tested
after completing two blocks of trials after the
first block in which a discrimination criterion
was met. At least 90% of the blocks responses
had to occur during names in the S+ category.
All subjects met this criterion in the first two
blocks after Block 1. All therefore received
a total of three training blocks.
During the test, six names from each of the
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five status categories were presented singly for
30 sec each. The test names and the sequence
in which they occurred are presented in Ta-
ble 1. Each subject completed the test se-
quence twice. A 90-sec interval similar to that
between training blocks separated the two se-
quences. No points were added or subtracted.

After the test, subjects were asked their ba-
sis for discriminating between training words
and for responding during the test. Each then
placed each occupation name in Table 1 in
one of five status categories so that each sub-
ject's status ordering of the occupations could
be compared with the average dimension.

Total test responses during the six names
in each test status category were recorded on
digital counters, and a six-pen event recorder
provided a graphic record of responses in each
test name.

RESULTS AND DISCUSSION
Seven subjects (AC, PD, KS, SB, QC, GC,

and NH) reported using occupational status
as the basis to discriminate between occupa-

AC

1-- .W ..4F-4% .

1346 21-24 29-2 37-40
Numbers- of responses per stimulus presentation intervals

Fig. 2. All-or-none responding by three representative subjects in Experiment 2. The graph shows a nonresponse
mode and a response mode.
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tion names in training and during the test.
Their scaled dimensions were quite similar to
the average dimension. No subject placed
more than 10 occupations into a different
category from its average category. Two sub-
jects (JM and CH) reported using "amount
of training required for an occupation." For
example, becoming a doctor or lawyer requires
much more training (education) than becom-
ing a printer or secretary. They were there-
fore asked to scale occupations according to
amount of training. Their scaled dimensions
were quite similar to the average status di-
mension. CH placed only 4 and JM placed 11
occupations into a different category from the
average category. The 10th subject (AB) re-
ported using "extent to which an occupation
had a practical application" but could not
clarify this basis any further. AB was not
asked to scale the occupations according to
this basis.
Event records showed an all-or-none pattern

of responding in the test. Subjects typically
responded in an occupation name through-

out its presentation or not at all. One subject
showed a somewhat different pattern. AC re-
sponded at a high rate of about 200 responses
per min for 6 to 10 sec after a name first ap-
peared, then at the much slower rate of 10 to
20 responses per min for the rest of the name's
presentation. If a subject responded to one
name in an average status category, he or she
typically responded to all in that category.
This all-or-none pattern is clearly shown

in the frequency distributions of numbers of
responses in a stimulus presentation presented
in Figure 2. These data are from three repre-
sentative subjects. The figures each show a
similar bimodal frequency pattern with a re-
sponse mode and a nonresponse mode. One
mode is at the 0 responses per stimulus pre-
sentation interval, and the other mode lies in
a roughly symmetrical distribution. The two
distributions do not overlap at all.

Figures 3 and 4 present mean response rate
in each average status category for individual
subjects. The average categories were used for
two main reasons. First, a generalization test
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Fig. 3. Generalization test data for individual subjects in one group in Experiment 2. Each point represents

the mean response rate in the six occupation names in each status category of the averaged status dimension.
Open circles represent data for the first test sequence; closed circles represent data for the second sequence.
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status category
Fig. 4. Generalization test data for individual subjects in one group in Experiment 2. Each point represents the

mean response rate in the six occupation names in each status category of the averaged status dimension. Open cir-
cles represent data for the first test sequence; closed circles represent data for the second sequence.

necessarily tests for generalization to stimuli
not presented before. If a subject's own scaled
dimensions were used on the x-axis, discrep-
ancies between these and the average dimen-
sion would result in test names being mixed
in training status categories and training
names mixed in test categories. Discrepancies
between subject's own and the average di-
mension were usually small and made little
difference except as noted below, however.
Second, it is hard to specify whether the con-

trolling dimension is the subject's own or the

average one. The training procedure seems

more likely to bring behavior under the con-

trol of the average dimension if it is at all
discrepant with the subjects' own.

Figures 3 and 4 show a categorical pattern
of generalization. All subjects except AC di-
chotomized the dimension, responding virtu-
ally alike to names in status categories in
either part of the dichotomy. Five subjects
(JM, CH, SB, AB, and NH) treated the cate-

.gory in between S+ and S- similarly to S-.
The slightly higher rate AB showed in this
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intermediate category was due to a high rate
in Physiotherapist in both sequences; rate to
all other names in this category was zero. PD
and QC treated the category intermediate be-
tween S+ and S- similarly to S+.
Both JM and GC showed a decrement in

response rate away from S+. JM showed a
lower rate in Status Category 1 than in S+,
and GC showed a lower rate in Status Cate-
gory 4 than in S+ in the first sequence. Both
these effects suggest a generalization decre-
ment but were due to discrepancies between
each subject's dimension and the average di-
mension. JM reported using "amount of train-
ing." On his posttest scale sheet, he classed
two occupations in the average Status Cate-
gory 1 (NZ Ambassador and Cabinet Minister)
as requiring little training. He responded to
neither name during each test sequence. On
his scale sheet, GC classed four occupations
in the average Status Category 4 (Taxi-driver,
Telephone Operator, Milkman, and Shop As-
sistant) in Status Category 3. He placed the
other two occupations in the average Status
Category 4 in Category 4. Response rate to the
first four names was high in both sequences
but was zero to the second two names in the
first sequence. The decrement was due to this.
Response rate was high to all names but Li-
brary Book Shelver in the average Status Cate-
gory 4 in the second sequence.
KS placed all names into two categories: S+

and not S+. AC appeared to show transposi-
tion (Riley, 1968). In the first sequence, re-
sponse rates in Status Categories 1 and 2 were
higher than rates in S+ and remained high
during the second sequence. After the test,
he reported using the rule "respond to the
higher status occupations."

EXPERIMENT 3

These data are presented as evidence against
two interpretations of the Experiment 2 results
and to extend these results to a concurrent
schedule.
The Experiment 2 results might have been

due to either one of two instructions. First,
subjects were told that their best strategy was
to respond at a steady rate. Subjects might
therefore have tried to keep rate constant, and
this may have prevented decremental gradi-
ents from occurring. Second, subjects were

told that they might later see words that had
not occurred before and to use whatever strat-
egy they used with the original words when
deciding how to respond to the new ones. A
pilot study found that this instruction was
needed to ensure transfer of the discrimina-
tion from training to testing. Without it, most
subjects treated the test as a new discrimina-
tion problem and responded alike to all words.
This instruction could possibly have induced
subjects to categorize words just as in training
-into an S+ and an S- category.
The subjects in Experiment 3 were ex-

posed to a concurrent-changeover schedule
(Beale & Winton, 1970). In a concurrent-
changeover schedule, stimuli and their associ-
ated schedules occur in an irregular sequence.
The subject can alternate among stimuli by
making a changeover response. This proce-
dure yields three measures of behavior: re-
sponses, time spent, and response rate in the
presence of each stimulus. Response rate ap-
pears to be a rather insensitive measure. Re-
sponse rates do not differ much in stimuli
correlated with different reinforcement rates,
but relative responses and time spent do differ
markedly (Beale & Winton, 1970; Howard,
1978; Winton & Beale, 1971). The latter two
studies showed much sharper gradients of re-
sponding and time spent than of response
rate along a line-tilt dimension in pigeons.
There is no obvious way in which an in-

struction to respond at a steady rate could
affect the allocation of responses and time
to different stimuli in a concurrent schedule.
If the only reason for the dichotomous gen-
eralization pattern in Experiment 2 was due
to that instruction, then subjects exposed to
a concurrent schedule possibly could show
decremental gradients of responses and time
spent.
Two subjects in Experiment 3 were not told

that they might later see new words. These
were the only two out of several who trans-
ferred the discrimination from training to
testing without being instructed to do so.
If they show a dichotomous generalization
pattern, this cannot be due to the previous
instruction that they might later see new
words.
Experiment 3 was conducted before Experi-

ment 2. One control procedure used in Ex-
periment 2 was not used: Subjects did not
scale the dimension after the test.
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METHOD

Subjects
Five students with similar characteristics to

those in Experiment 2 served.

Apparatus
The apparatus was similar to that in Ex-

periment 2 but with several differences. There
were two telegraph keys spaced about 40 cm

apart in front of the subject. A press on the
left key changed the occupation name on the
screen. A press on the right key sometimes
produced a point. Points could be added to

a counter which had no flashing light.

Procedure
Training. Three subjects (PG, TY, and JW)

were given a set of instructions similar to those
in Experiment 2 but with the following dif-
ferences. They were told that they could
change the word on the screen by pressing
the left key. Points had no monetary value
in Experiment 3, so subjects were told that
their task was to earn as many points as pos-

sible. GS and KJ were given similar instruc-
tions but were not told that later they might
see new words. Instructions were administered
under the same conditions as in Experiment 2.
The stimulus sequences were the same as

those in Experiment 2. Training conditions
were also similar with some differences. All
subjects saw the eight occupation names from
Status Category 3 (S+) and those from either
Category 1 or Category 5 (S-). Subjects could
change between names by pressing the left
key. Responses on the right key were rein-
forced by points on a VI 30-sec schedule.
There was a 5-sec changeover delay; responses

could not be reinforced until 5 sec after the
last changeover press. The subset scheduling
procedure was not used with GS and KJ. For
the other three subjects, the VI 30-sec sched-
ule operated during each S+ name in the first
trial and in subequent trials ran according
to the subset procedure. Responses in S-
names had no scheduled consequences. All
subjects but GS received between 5 and 8
blocks of 48 training trials; GS was given 15
blocks of trials. All subjects were given one

or two blocks of trials (never the first or last)

in which no points were added to ensure
greater resistance to extinction in the test.

Generalization test. A subject was tested af-
ter two consecutive blocks of trials in which
reinforcers were delivered and in which, in
each block of trials, the number of responses
in S- was fewer than 10% of the number in
S+. Test conditions and the stimulus sequence
were identical to those in Experiment 2 ex-
cept that subjects themselves changed between
occupation names. No points were added.

RESULTS AND DISCUSSION
KJ and GS were not asked what basis they

used for discrimination. PG and JW reported
using status, and TY reported using amount
of training.
The instruction to respond at a steady rate

evidently did not induce subjects to hold con-
stant responses made and time spent in the
presence of names. For example, PG made
as few as 6 responses in names responded to
and as many as 27, with a mean number over
the test of about 17. Time spent in a word
ranged from 1 sec to 9 sec, with a mean time
of about 3.5 sec. Numbers of responses in the
presence of words for KJ ranged from 1 to
12, with a mean number of about 5. Time
spent in a name ranged from 1 sec to 12 sec, to
a mean time of about 4 sec. The wide distribu-
tion of response numbers in stimulus presen-
tations may be seen in PG and KJ in Figure 5.

Figure 5 also shows a bimodal distribution
of numbers of responses in a stimulus pre-
sentation with a response mode and a non-
response mode, similar to those that subjects
in Experiment 2 showed. The data in Fig-
ure 5 are from two representative subjects.

Figures 6 and 7 present mean number of
responses and time spent in each average sta-
tus category for individual subjects. All sub-
jects showed a categorical pattern of generali-
zation. Responses and time spent were simi-
lar in S+ and in the two status categories on
the side of S+ away from S-, although this
effect was less clear for time spent. KJ initially
treated names in Status Category 2 the same
as S+, then showed a shift over the course of
testing until they were treated the same as S-.
She responded in progressively fewer names in
Status Category 2: in the first sequence to all
names in this category, in the second to four,
in the third to one, in the fourth to two, and
in the fifth to none.
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0 1-2 3-4 5-6 7-8 9-10 13-14 0 1-4 5-8 9-12 17-20 25-28
11-12 13-46 21-24 29-32

Numbers of responses per stimulus presentation intervals
Fig. 5. Allor-none responding by two representative subjects in Experiment 3. The graph shows a nonresponse

mode and a response mode.

GENERAL DISCUSSION
The results of both Experiments 2 and 3

may be summarized as follows. Subjects typi-
cally showed a categorical generalization pat-
tern along the conceptual dimension. Each di-
vided the dimension into two categories, re-

sponding alike to stimuli classed within each
category. The categorical pattern occurred
when the subjects were trained and tested with
either a multiple or a concurrent schedule.
The present study suggests that a concep-

tual dimension may be functionally equiva-
lent to a physical dimension in that the gen-

eralization pattern along the status dimension
was similar to that shown along some physi-
cal dimensions (Landau, 1968; Nicholson &
Gray, 1971). This hypothesis is also supported
with pigeon data by Honig (1965). Honig ob-
tained gradients along a conceptual stimulus
difference dimension similar to the gradients
pigeons usually show along physical dimen-
sions.

Another line of evidence supports the above
hypothesis. Several studies have shown a "sym-
bolic distance effect" along labeled physical di-
mensions (Moyer & Bayer, 1976; Paivio, 1975).
This effect occurs when reaction time to com-

pare the magnitude of two stimuli (presented
by labels) decreases as distance' on the dimen-
sion between the stimuli increases. For exam-

ple, a subject might take longer to decide
whether a duck or a goose is larger versus an

ant or an elephant.

The symbolic distance effect has been shown
along a variety of physical dimensions such as
size and has also been shown along some con-
ceptual dimensions such as the smartness or
dumbness of animals (Banks & Flora, 1977)
and quality (Holyoak & Walker, 1976).
Why should human subjects show similar

patterns of generalization along both concep-
tual and physical dimensions? It may be that
humans simply label all new stimuli presented
by reference to one or both training stimuli.
For example, in the present study, some sub-
jects categorized stimuli as either "S+ or all
other stimuli" (e.g., KS in Experiment 2), or
"S- and all other stimuli" (e.g., possibly QC
in Experiment 2). Others such as CH and NH
in Experiment 2 may have labeled stimuli as
of either "higher" or "lower" magnitude than
S+. Stimuli from any dimension can be la-
beled in one of the above ways.
An important and unanswered question is

whether human subjects ever do show gener-
alization gradients or whether the categorical
pattern is typical. If humans do not show
gradients, can the principles derived from
decades of animal work on stimulus generali-
zation be applied to human subjects? Or do
gradients appear in humans under some con-
ditions and categorical generalization in
others? Much research is needed to answer
these questions.
Many studies with humans have purported

to show generalization gradients along a stim-
ulus dimension (e.g., Baron, 1973; MacKin-
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Fig. 6. Generalization test data for individual subjects
in Experiment 3. Each point represents the total num-
ber of responses in the six occupation names in each
status category of the averaged status dimension. Sub-
jects were exposed to different numbers of test se-
quences.

non, 1972; for review, Thomas, 1974). The
procedure in such studies is quite different
from the present study and from typical ani-
mal generalization studies, however. Such stud-
ies usually present only data averaged over
many subjects. Training is very short. Most
important, the subject is usually given the
task of identifying a training stimulus. He or
she is usually instructed to respond only to a
training stimulus, not to test stimuli clearly
different from training stimuli. In the present
study, for instance, such an instruction was
not given. Subjects did respond to stimuli
easily discriminable from S+ (e.g., to Doctor
and Magistrate after training to Carpenter
and Secretary, and so on).

1 2 3 4 S
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highest lowet highest

O lst Sequene
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1 2 3 4 5
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STATUS CAJEGORY

Fig. 7. Generalization test data for individual subjects
in Experiment 3. Each point represents the total time
spent in the six occupation names in each status cate-
gory of the averaged status dimension. Subjects were

exposed to different numbers of test sequences.

The gradients obtained by MacKinnon
(1972) and Baron (1973) might have been due
to several factors not necessarily the same as

those producing gradients in animals. A sub-
ject's identification of S+ might shift around
S+ over the course of testing, or some sub-
jects might shift varying distances in one di-
rection and others shift in the opposite direc-
tion. Averaging all these data together might
produce a gradient and possibly a peak shift
in one direction.

It should be noted, though, that a subject
might treat a stimulus he or she can see as
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different from S+ or the same as S+, depend-
ing on how he or she labeled S+ in training.
For example, some subjects in Landau's (1968)
study treated a nearly horizontal line as S+
(S+ was a vertical line) even though they were
instructed to respond only to S+. They may
have labeled S+ as "a line" in training instead
of "a vertical line." Therefore, the horizontal
line may have been also labeled as "a line"
and responded to.

Studies such as Baron (1973) and MacKin-
non (1972) where subjects are instructed to
respond only to S+ are better called studies of
stimulus identification than of stimulus gen-
eralization. The term stimulus generalization
might best be reserved for procedures in which
test stimuli are potentially discriminable from
training stimuli and there are no external con-
straints such as instructions on responding to
test stimuli.
There are few data on human stimulus

generalization along a dimension by the above
definition. Two of the few studies were car-
ried out by Nicholson and Gray (1971, 1972).
Generalization patterns were not reported in
the 1972 study. However, in the 1971 study,
the authors reported categorical generaliza-
tion after discrimination training between the
presence and absence of a vertical orientation
(their Experiment 1) and reported gradients
and peak shift after discrimination training
between two different orientations (their Fig-
ure 3 in Experiment 2). A close look at Figure
3 in their Experiment 2 suggests that categori-
cal generalization might have occurred, in-
stead. The subjects may have divided the di-
mension into three categories or changed the
category into which some stimuli were assigned
to over the course of testing. For example, S3
shows a zero response rate to six orientations,
about the same rate to S+ and the two adja-
cent orientations, and a lower and roughly
equal rate to three other stimuli. S4 showed
a zero rate to nine orientations, a roughly
equal rate to two other tilts, and the highest
rate to S+.

Generalization to verbal stimuli has been
studied extensively as semantic generalization
(e.g., Feather, 1965; Maltzman, 1968, 1977).
It is difficult to relate findings from semantic
generalization studies to the questions ap-
proached by the present study, however. The
main interest in semantic generalization stud-
ies is to show that generalization occurred.

Average responding of many subjects to se-
mantically related test words is therefore com-
pared to their responding to unrelated words.
There is little apparent interest in the pattern
of generalization. In addition, training and
test stimuli are not usually related along any
specifiable extended unitary dimension. For
example, training stimuli might be instances
of a verbal concept (e.g., Oldsmobile, Ford)
and the test stimulus, car, the concept name
(Brotsky, 1968).
The present study suggests that labeling and

categorization play a major role in human
stimulus generalization. It seems likely that
they play a major role in human stimulus
control generally. Their possible influence
needs to be investigated. Finally, the influ-
ence of labeling and categorization on other
aspects of human operant behavior such as
schedule performance also needs to be inves-
tigated.
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