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Abstract

Two single subject experiments examined whether responses trained
as one response class, either tacts (names) or mands (requests),
would later transfer to the other respomse class. Acquisition rates
for both response classes were also evaluated. In Experiment I, mand
condition, the subject was taught to ask for food items using the phrase,
"please (name of food item)". A second group of food items were con~
currently trained as tacts by requiring the response "it's (name of food
item)" when the subject was asked, "What's this?" Transfer was assessed
by probing learned items of one response class in sessions of the other
condition. Experiment I demonstrated that for most of the tacts learned,
transfer to mands occurred and for a few of the mands learned, transfer
Lo tacts occurred. That is, although the subject was originally trained
to name an item, he appropriately requested that item when given the
opportunity for most of the items tested. Also, on some occasions, the
subject correctly named items which he had been previously trained only
to ask for. Acquisition rates could not be compared. Experiment II
replicated the earlier experiment with additional baselines and proce-
dural refinements. Transfer was again observed across the two response
classes; there were repeated instances of transfer from mands to tacts,
and few instances of transfer from tacts to mands. Tacts were learned
slightly faster than mands. Recommendations for verbal training are

discussed.
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CHAPTER I

Introduction

The literature contains many studies which have dealt with teaching
verbal behavior to the retarded (for review see Snyder, Lovitt and
Smith, 1975). Many are examples of a functional analysis of verbal
behavior as proposed by Skinner (1957). Within this framework several

operants are identified of which tacts and mands are two. A tact is a

verbal response which is under the control of a prior stimulus and is
followed by a generalized reinforcer (Skinner, 1957). A mand is a
verbal response which is under the control of a condition of depriva-
tion or aversive stimulation and is reinforced by a characteristic
consequence (Skinner, 1957). (For a more detailed account, see
Appendix 1),

There are two shortcomings in the published research related to
tacts and mands. Th  first involves the "package programs" which
several authoré have developed to teach functional speech to speech-
deficient populations (e.g., Hartung, 1970; Kent, 1974; Lovaas, 1968;
Risley & Wolf, 1967; Sloane, Johnston & Harris, 1968). The majority
of these programs propose similar strategies involving the following
sequence of training: motor imitation, verbal imitation (sounds, then
whole words), tacting or naming, imitative phrases, and finally func-
tional speech which includes manding. Further, some programs (e.g.,
Lovaas, 1968) recommend that a mand should be trained only after its
corresponding tact has been learned. These strategies regarding the
training of mands can be criticized on two counts. First, that mands

should only be trained at the end of a long training program or only



2.
after its corresponding tact has been learned has no empirical support.
In fact, the great utility or functionality of mands over other verbal
operants suggests otherwise (Buddenhagen, 1971). It may be that mands
because of their funrtionality could be learned more readily and
generalize more than tacts. This statement gains some support from the
research on training sign language to chimpanzees (Gardner & Gardner,
1969, 1975). The manner in which the signs were trained approximated
the natural contingencies under which a child acquires language. Here
it was found that the earliest signs that emerged were mands. Thus,
the assumption that mands should be introduced late in verbal training
and that the earlier acquisition of its corresponding tact is a necessary
prerequisite can be questioned.

The second shortcoming is the lack of any systematic investigation
of mands. There are apparently no published studies which systematically
isolate mands as the verbal operant under investigation. Rather, mands
have been studied in conjunction with various other verbal operants
(e.g., Jeffrey, 1972) or in a manner such that it is unclear whether
the emerging mands are a function of the experimental procedures or of
the subject's previous history (e.g., Halle, Marshall & Spradlin, 1979).
Further, the minimal attention that mands have received has generally
been an unsystematic "train when the opportunity arises" approach as
exemplified by Lovaas (1968). More recently, Lovaas (1977) has presented
a more structured approach to teaching mands. In this program he has
structured formal sessions such that a greater variety of mands can be
trained rather than waiting for an opportunity to arise.

Given the above, the two experiments that follow were designed to



systematically study mands and tacts and to determine if current
training practice would be substantiated. In Experiment I two groups
of food items were trained under two different training conditions,
mand condition and tact condition. The purpose was to examine if

items trained under one condition would transfer to the other response
class. In the mand condition the response "please (name of food item)"
was trained; the experimenter would present a food item with the ques-
tion "What do you want?" and consequate correct responses with a por-
tion of the food item. In the tact condition the response "it's

(name of food item)" was trained; the experimenter presented the food
item with the question "What's this?" and consequated correct responses
with a conditioned reinforcer backed up by a variety of edible rein-
forcers. Once items were learned in either condition they were probed
in the other condition to assess whether the response had transferred.
Experiment II was a replication of Experiment I with additional base-

lines and procedural refinements.

=



CHAPTER II

Experiment I

Method

Subject

One male resident of the Manitoba School, Portage la Prairie,
served as the subject in Experiment I. Jimmy was 22 years old at the
start of the study and had been institutionalized 12 years previously.
His diagnosis was profound retardation due to mechanical injuries at
birth. Jimmy's verbal repertoire was comprised mainly of tacts: picture
names and answers to questions such as "What's your name?” and "How old
are you?"; and some simple mands (e.g., "fork" when needing an eating
utensil).

Experimental Setting and Apparatus

Sessions were conducted in a room approximately 5 m by 7.5m located
in the Eastgrove Unit of the Manitoba School. The room contained a table,
chairs, food items, various toys at one end of the room which served as
an activity area during session breaks, and cleaning facilities. The
design of the table was such that while the subject and the experimenter
sat across the table facing each other, the food items, data sheets, tape
recorder, and session clock were both out of reach and, when necessary,
out of sight, from the subject.

A wooden token board, 12.7 cm x 20.3 cm, was affixed to the table
directly in front of the subject during the tact condition and 5 cm
wooden dowels served as tokens. Smarties, potato chips, cheezies,
chocolate covered peanuts and raisins, soft drinks, and various penny

candies were the back-up reinforcers in this same condition. Canned,
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prepackaged, and fresh foods were used as stimuli in both experimental
conditions and as reinforcers in the mand condition. These food items were
displayed in 12.7 diameter bowls when serving as stimuli.

Preliminary Procedures

Echoic baselines. Two baselines were taken of the subject's echoic

repertoire. An echoic baseline was taken of 60 food items to guide the
experimenter in item selection. This baseline was conducted in several
15-minute sessions. The subject was instructed to imitate the word by

the experimenter saying, "Say ."" Correct imitations and

approximations (e.g., "mik" for "milk") given within 10 seconds of the
prompt were consequated by praise and intermittently by candy. Incorrect
responses and omissions resulted in the presentation of the next trial
after a short pause. Each item on the list was tested in this manner
and the list was evaluated three times. An item met the echoic criteiron
if it was imitated correctly or the correct pronunciation closely approxi-
mated on two out of the three times tested.

The second echoic baseline tested responses that were later to be
used as tact and mana autoclitics; one to be chosen fér each respective
experimental condition. The mand autoclitics tested were: 'want'",

"wish'. The tact autoclitics tested were:

"please", "give', and
"it's", "that's'", "there's", and "here's'". The testing of these phrases
was conducted in a similar fashion to the food item imitation baseline
with the exception that the subject was not reinforced for correct
imitations. All responses were consequated by a short pause and pre-

sentation of the next trial. One phrase that the subject imitated most

reliably from each group was selected.



Tacting baseline. A tacting bascline of the 60 food items was taken

to evaluate 1f the subject could already name any of the foods. This
was realized over several 15-minute sessions. The food items were repre-
sented by Peabody Picture cards or magazine photographs with the general
rule that the picture card or photograph should depict the food as
closely as possible to the manner in which the subject would likely en-
counter it in his natural environment. For example, to test corn, a
picture of kernals of corn on a plate was tested rather than a picture
of corn on the cob. To test each item, the experimenter would present
the picture and ask 'What's this?" Correct responses occurring within
5 seconds were consequated by praise and intermittently by candy. In-
correct responses and omissions resulted in moving to the next trial.
Each item was tested three times as done in the echoic baseline. Any
item which the subject correctly named or even closely approximated
(e.g., "ceem" when shown "ice cream") on any trial was discarded from
the possible ﬁool of training items. Thus only items which the subject
did not name on all three occasions met the criterion of unknown tacts.

Manding baseline. To evaluate the extent of the subject's manding

repertoire two baselines were conducted in the subject's natural environ-
ment. Practical limitations did not allow all 60 food items to be test-
ed in this manner. The alternative chosen was to sample two situations
in which the experimenter could set up a condition of deprivation where
the subject had the opportunity to mand. The two situations were meal-
time and morning hygiene. The subject was tested on two consecutive days
in each situation.

The mealtime manding baseline was conducted during the subject's
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regular dinner. Dinner took place in the dormitory with four tables of
usually four boys to a table. The subject was seated at his regular
place during the test. The procedure was that the experimenter removed
the items listed below one at a time when the subject started to engage
in eating that item. Upon removal of the item, which was held in sight
of the subject, the experimenter instructed '"[at your lunch' and waited
10 seconds for a response. If no response occurred, the experimenter
asked "What do you want?" and again waited 10 seconds. An item was
returned at the end of the first interval if the subject manded the item
when told "Eat your lunch" or after the second 10-seccond interval if the
experimenter was required to ask, "What do you want?" The items tested
were:

1. soup spoon
2. soup
3. plate - containing main course
4. fork
5. dessert
6. dessert spoon
7. milk
Since a variety of foods were present during the two occasions of
this testing, a small sample of the 60 food items was tested. If a food
item was manded on either occasion, it was discarded from the potential
pool of training items.
The hygiene manding baseline was conducted in the morning during the
time regularly scheduled for self-care in the washroom of the dormitory.

The subject was curr atly a participant in a hygiene program which



involved a set sequence of behaviors to complete the routine. He could
engage in these behaviors without physical guidance and required simple
instructions only to complete the entire routine. The testing procedure
was that at each step in the routine the experimenter removed an item
essential to completion of that step. Upon removal of the item, the ex-
perimenter gave an instruction appropriate to the step currently under-
way and waited 10 seconds. TIf the subject asked for the item, it was
returned at the end of the interval; however, if no response occurred
the experimenter asked "What do you want?" After 10 seconds the item

was returned. The items tested and the experimenter's instructions were:

Item Instruction
1. toothbrush brush your teeth
2. toothpaste ' brush your teeth
3. sink plug wash your face
4. facecloth wash your face
5. soap wash your face
6. towel dry your face
7. hair brush brush your hair

Item selection. After completion of the above-described baselines,

items were chosen for training on the following criteria: (1) that the
subject could not tact it; (2) that the subject had not manded it; and
(3) that the subject could imitate the word reliably. Items which met
all of these criteria were randomly divided into two groups; one group
of food items were trained in the mand condition, and the other group in
the tact condition.

Token training. Prior to the commencement of the experiment, the
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subject was token trained. The tokens and token boards were introduced
into the subject's regular picture-naming sessions which had been in
progress for approximately eight months prior to this experiment. The
terminal behavior required was that upon delivery of the last token in
the ratio of a fixed-ratio 4 (FR4) for correct responses, the subject
would give all of the tokens to the experimenter when told "You have
all your tokens" with the experimenter in turn delivering a back-up
reinforcer.

Initially, a schedule of continuous reinforcement (CRF) was in effect.
After each correct response the experimenter said '"Good boy, Jimmy, you
get a token", while placing the token in the token board; after the token
was in place, the experimenter said ''You have a token, give it to me”, and,
if necessary, physically guided the subject to remove the token and place
it in the experimenter's hand after which the experimenter said "Here you
go", and gave the subject one of the back-up reinforcers. When the sub-
ject had sampled all of the back-up reinforcers and was reliably returning
the token to the experimenter without any assistance, the ratioc was incr-
eased by one such that two correct responses or the earning of two tokens
(FR2) was necessary before a back-up reinforcer was delivered. This
schedule remained in effect until the subject's rate of correct responding
was approximately equal to that on the CRF schedule and until the subject
was reliably and independently returning both tokens to the experimenter,
at which point it was increased to an FR 3. This schedule was thus incre-
mented by one after every few sessions until an FR &4 was reached.

Experimental Procedures

Lxperimental design. A multi-element design (Sidman, 1960) was
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used whereldn the two conditions were run concurrently. Two sessions of

one experimental condition were conducted in the morning and two

‘N

essions of the other experimental condition were conducted in the

i~

i

afternoon. Each session lasted 15 minutes, with a 10-minute break
between the two sessions of the same condition. The two conditions
alternated between mornings and afternoons each day. Sessions were con-
ducted four days per week.

fraining procedure. The training procedure in beth experimental

conditions was a modified version of the picture-naming described by
Stephens, Pear, Wray, and Jackson (1975). This procedure allowed for
the training of one unknown item with the interspersion of three known
items to facilitate discrimination. The procedure was comprised of 36
steps of prompt trials and question trials (sece Figurc 1). A prompt

trial was a trial on which a model of the correct response was presented

for the subject to imitate. This prompt was either presented in two parts

Prompt Type A, or presented as one unit, Prompt Type B. A question trial
was a trial where the correct response was not modelled for the subject.

Correct responses on any trial advanced steps and incorrect responses or

omissions resulted in a systematic recycling to a previous step.

Training commenced with the unknown item as depicted on Step 1 in
Figure 1. On all training trials the experimenter would present the food
item being trained and ask the question appropriate to the condition in
progress. Whether the answer was prompted or not was dependent on which
step the subject was on. On Step 1 a Type A prompt (PA) was prgsented;
the experimenter prompted the first part of the phrase, the tact or mand

autoclitic, and if the subject imitated it correcily, the experimenter

k]



Figure 1.

Diagram of the training
procedure.
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prompted the second part of the phrase, the name of the food itern. If
the subject imitated the second part correctly the response was conse-—
quated in the manner appropriate for that condition and the experimenter
proceeded to Step 2. If the subject made an error on Step 1, this step
was repeated. A response was considered to be correct only if the sub-
ject matched or approximated the correct verbalization within 10 seconds
after the experimenter had asked the question. An error wasrconsidered
to have been made if the subject responded incorrectly, wherein the trial
was immediately terminated, or if the subject did not vocally responsd
at all within the approximate 10-second period. After ecvery trial there
was an approximate 5-second pause before the next trial was presented,

On Step 2, a Type B prompt (PB) was presented; the experimenter
prompted the full phrase, the tact or mand autoclitic, and the name of
the item. If the subject imitated the full phrase correctly, the experi-
menter consequated the response appropriately and proceeded to Step 3.
If the subject made an error, the experimenter returned to Step 1.

On Step 3, a question was presented; the experimenter asked the
question only. If the subject responded correctly, that is, tacted or
manded the item without a prompt, the experimenter reinforced the res-
ponse and proceeded to Step 4. If the subject responded incorrectly or
comitted, the experimenter returned to Step 2.

The above-described three steps were repeated with a known item

(see Steps 4, 5, and 6 in Figure 1). 1If the subject responded correctly,

i

he moved up steps in the same fashion as for the unknown 1item.
Once the subject correctly tacted or manded the known item without

a prompt (Step 6), the unknown item was introduced. On Step 7, the same
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prompt was given as on Step 2; that is, the experimenter prompted the
complete phrase. If the subject responded incorrectly on Step 7, the
experimenter returned to Step 1 and proceeded as described above for
Step 1. If the subject responded correctly, the experimenter proceeded
to Step 8 which was a question trial for the unknown ifem. Step 8 and
continuing to Step 12 were alternating known and unknown question
trials. If on the question trials for the unknown item (Steps 8, 10,
and 12) the subject erred, the experimenter recycled to Step 7, a
prompt trial for the unknown item. If the subject erred on the known
item question trials (Steps 9 and 11), the experimenter recycled to the
prompt trial for the known item, Step 5. If the subject successfully
completed each step by correctly tacting or manding both the known
and unknown items without prompting, the experimenter continued to
proceed down to Step 12,

When the subject completed Step 12, the whole procedure (Steps 1
through 12) was repeated with a new known item and then again with a
third known item.

An unknown item which successfully progressed through the above-
described procedure was said to have reached criterion. If an item did
not reach criterion within 10 sgessions it was -dropped from the experiment.
When an item reached criterion it was tested (as an umprompted question
trial) at the beginning of the sessiom in the condition in which it had
reached criterion. If the subject correctly tacted or manded tbe item
on three successive occasions, the item was said to be learned.é If the
subject responded incorrectly, that item was then reclassified as an

unknown item and ret: iined in the session immediately following. If a



criterion item was tested for learning on six occasions and did not reach
the learning criteri-n it was dropped from the experiment.

Tact condition. In the tact condition the response "It's (name of

the food item)" was trained when a food item was presented in conjunction

" was selec-

with the question, '"What's this?" (The tact autoclitic, "it's
ted during baseline). The consequence for correct responses during
training was a token and praise. The tokens were cashed in on an FR 4
schedule of reinforcement for one of the back-up reinforcers. Incorrect
responses and omissions were consequated as discussed in the training

procedure above,

Mand condition. In the mand condition the response ''please (name

of the item)" was trained when a food item was presented and the question
"What do you want?" was asked. (The mand autoclitic "want" was chosen
during baseline.) Correct responses were consequated with a portion of
the food item currently being trained on an FR 4 schedule of reinforce-
ment, Incorréct responses and omissions were consequated in the same
manner as in the tact condition,

Probes. When an item met the learning criterion in either the tact
or the mand condition it was probed as a nonreinforced question trial
in the other condition. On a probe trial the experimenter presented
the probe item and asked the question appropriate to the condition in
progress. Thus, if a mand had been learned, that item was then probed
in the tact condition with the question, "What's this?" Similarly, if
a tact had been learned it was probed in the mand session with %he
guestion, "What do you want?"

The probe trials were intermixed with the regular training at



approximately equal intervals during a session. The format of the
probe trials was identical to the training trials except that a probe
item was presented for a fixed l0-second interval and no consequences
were given for verbal responses. All verbal responses that occurred
within the interval were recorded.

There were six such probe trials per session. The actual item or
items to be probed during a given session and the number of times an
item was probed per session was dependent on the number of items that
had been learned. 1If just one item had reached the learning criteria
it was probed six times in the other experimental condition. When a
second item was learned both items were probed three times each. When
a third item was learned all three items were probed twice each during
a session. As new items were learned the least recently learned items
were dropped from probes such that there was a maximum of three items
being probed at any ziven time.

Response definitions of transfer. Responses emitted on probe trials

were classified as exemplifying instances of complete transfer or partial
transfer. Complete transfer was defined as the occurrence of only the
appropriate autoclitic and name of the food item in the correct order.
That is, if "please cheese' was the mand learned and "it's cheese" was
emitted when probed in the tact condition, complete transfer to a tact

H

was sald to have occurred. Similarly, if "it's peas'" was the tact learned

and 'please peas' was emitted when probed in the mand condition, complete

TLEE

transfer to a mand was said to have occurred.
Partial transfer was defined as the occurrence of any element of the

appropriate autoclitic and any element of the name of the food item. The

0
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order could be reversed and other responses may have also been emitted,

Examples of partial transfer in the case of "please cheese' learned

1

as a mand would be "please it's cheese', "cheese it's", "please cheese

it's", "cheese it's cheese", etc.

Interobserver reliability. All experimental sessions were tape

recorded and approximately one-sixth of these were randomly selected for
reliability assessment. An observer versed on the experimenter's criteria
for correct and incorrect responses independently scored the subject’'s
responses. Reliability measures, the number of agreements divided by the
number of agreements plus the number of disagreements, were calculated
on trials which the experimenter had judged as correct and on trials which
the experimenter had judged as incorrect. Trials on which there were
omissions recorded were not computed. For correct responses agreements
ranged from 93% to 100%; and for incorrect responses agreements ranged
from 867 to 100%.
| Results

In Experiment I five tacts and 11 mands were learned. The cumula-
tive number of tacts and mands learned and the instances of transfer
from one response class to the other are shown in Figures 2 and 3.

In the upper graph of Figure 2 the acquisition rate for the tacts
is presented. Tacts were learned at a low, steady rate requiring an
average of approximately nine sessions for each item to reach criterion.
{The fifth tact learned reached the learning criterion on the last ses-
sion of the tact condition which was the last session of the exgeriment.
The acquisition of this item is noted in the cumulative number of tacts
learned but there are no probe data for this item and it does not appear

elsewhere in the figures.)



Cumulative number of tacts learned and
instances of complete and partial transfer
to mands for the tacts probed. Asterisks
(*) indicate sessions that had to be
N
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omitted because the subject was not avail-
able.
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Individual instances of complete and
partial tran

ey from tacts to mands
for the tacts learned as a function of
the sessions during which the item wa
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"ecarrot', and

whereas for the other three tacts probed, 'cereal',
“orange'', complete transfer was chserved repeatedly from when probing
was first initiated until it terminated. The mands are presented in
Figure 5. For the mands, the instances of complete transfer varied
greatly from item to item. There were no occurrences of complete
trasnfer for four of the mands, 'pudding, ''coolkie', 'cherry', and
"tomato'; only one instance was observed for two mands, ‘cheese', and
items several instances of complete
tently higher

and for the remaining
the tacts displayed con

Yweiner
mands.

transfer occurrad. Overall,
equencies of complete transfer than did tl
other items did not appear t

was probed in relation to th
for either the tacts ¢r the mands.

the percentage of transfer, complete and partial,

For most of the

transfer
nd mands learned is presented.
ansfer is low; the exceptions are "cracker

of complete transfer is

In Figur
high

percentage of fr
The percentag

"potato', and "banana
of the tacts.
ally

,..;-

for all but
Discussion
The results demonstrate that for most of the items initia
the response will easily transfer to a mand when later
child learns to name an item (e.g., it's
er appropriately request

regted., That is, if =z
hat i s, he will lat
ants. Transfer

ereal") when asked what it

leamed as tact

e

when asked what he v
tacts, was demonstrated iér few

nt cereal
(0 Bes

the item (e.g.,
in the other direction, from mands to
of the mands lezvned. That is, if an item is learned as a mand

"y only in a very few cases will it transfer to a tact if

g "it's cheese™)

"want cheese'')
to name it (e.g.,

he child is ask
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For this subject it appears that tacts transfer to mands more reliably

than mands transfer to tacrs. This was demonstrated hoth in general

for tacts and for individual tact ftems. Finally, the experiment also
demonstrated that for this subject, mands were learned at a much faster
rate than tacts.

Some suggestions regarding verbal training practice could be
given based on the above results; however, there are some reservations:
(1) the higher learning rate for mands as compared to tacts may be a
function of the number of training trials per condition (this was much
higher in the mand condition) or the reinforcers in the mand condition
may be stronger (more reinforcing) than those in the tact condition or
learning may be occurring in other environments; (2) transfer may in
part be a function of the verbal repertoire the subject had prior to
this experiment; {3) transfer or non-transfer, especially from tacts
to mands, may be related to the reinforcing strength of a particular
item; that is, the preference the subject has for that item; and (4)
the "pureness' of the tacts may be questioned because the back-up
reinforcers, although unrelated to the item being trained, were always
food items.

Given the above reservations, a second ewperiment was designed
to address this. The refinements made in Experiment IT were: on
the number of training trials was equalized across conditions and

to evaluatre if learning was

[}

unirained items were periodically teste
taking place outside of the sessions; (2) a subject who had only a
minimal verbal repertoire was used; {(3) all items to be trained as

mands or tacts and items to be used as tact back-up reinforcers were
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subject

One male

- o e oy Yo - 1T =
of the St. Amant Centre, Winni

3 - - .| P - 5 P SIS UL
o vears old and had been institution-

1 Unit and was naive with resnect

to the procedures. repertoire was

largely of incoherent babblings. He could tact a few iten the
pronunciation was poor, e.g., "ba" for "ball". Hig manding repertoire
consisted of "ma" for "mama" and "he' for "help" which were emitted when

he required adult assistance; e.g

selected to train. Ryan had not

had any previous hiistory with sign language nor was he exposed to any
sign language training apart from the experimental sessions.

Experimental cetting and Apparatus

All sessions were conducted in one of the experimental rooms in

the Psychology Research Department, St. Amant Centre, The room contai
placed in a manner such that the ex-—

1

faced each other from across the table. All

dapparatus was placed o2 a counter to the experimenter’s right, During
preliminary training, relay equipment, a cumulative recorder, and a micro-

switch were operatd
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drastically reduced the potential pool of training items.
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[a%

introduce

1o hand configurations of right versus lefr hand and open  hand versus
~TraonA "ol A o e e S . vy g -y =] A F IS T Iy v
closed fist discriminations were trained. After this, the

on LwWo out of thres presentations in order for an item

to be considered further.

tact and mand autoclitics were not chosen as in Experi-

vas used as the mand autocli-

tact auvtoclitic "it's'.  An

effort was made to equate these two or ease of signing for the

in ILxperiment Y. If the subject emitted a response, manually or vocallv,
demonstrating that the tact was already in his repertoire, that item was

4
d

iscarded from the potential pool of training items.

tanding baseline. The manding ailar to that descri-

bad in Experiment I, excepting that only the mealtime was tested. The

testing was done during the subject's regular dinner on two successive

T

at a table with

suvject

he proce-
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dure of Ly, walting for a response, and if none,
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water, fork, dinner plate, dessert, dessert spoon

Test of reinforcer strength., Items for which the subie could

sign but which he did not tact or mand in the respective

baseline were then evaluared for their reinforcing strengch. 1In this



0 press a button {(micro:

{FR10) in order to receive a small portion of the iram.

manner each day with a particular item being tested twice on two differ-

ent A er rvecorded the response rate for each
item. After all irems had tested in this manner thew

medium, or low rates relative to all of the resr

iteme. From this, irems which had produced high

the two occasions were selected. Thus

2

re demonstrated to be strong reinfeorcers were

From the above-described baselines, items were

N

bject could reliabiv

imitate the sign; (2) that the subject did not tact the item when present-

ed with the picture card; (3) that the subject had not manded the iten if

cm had been demon-

ltime baseline; and (4) that the 1
strated to be a strong reinforcer. Nine items {(two of which were non-
food items) were chosen as back-up reinforcers for the tact conditicn.
The remaining items were randomly divided into two parts; one group to

be trained as tacts and one group to be trained as mands.

- As in Experiment I, a multi-element

one of esch condition, were conducted

the sessions.
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39.
trained constituted incorrect responses. Reliability measures, number
of agreements divided by the number of agreements plus disagreements,
were computed on trials which the experimenter judged as correct, trials
the experimenter judged as incorrect, and on probe trials. Trials on
which the experimenter had recorded omissions were omitted from ail
calculations. For correct responses agreements ranged from 90% to
100%; for incorrect responses agreement was 100%; and for probes
agreement was 100%.

In Experiment I1 five tacts and two mands were learned. Figures
7 and 8 present the cumulative number of tacts and mands learned and
the instances of transfer from one response class to the other.

In the upper graph of Figure 7, the tacts learned are presented
cumulatively. ©No tacts were learned for the first 30 sessions; after
this four tacts were learned at a fairly high rate; a loeng pause
followed before the final tact was learned. FEach tact required approxi-~
mately 13 sessions to reach learning criterion. The lower graph of
Figure 7 shows complete and partial transfer for the tacts learned.
There were four opportunities per session for trensfer to occur.

Complete transfer was observed immediately when the first learned

G

tacts were probed. Complete transfer continued to occur sporadically
with a long interval of no instances from sessions 48 to 62. Partial

transfer occurred early during probing and continued to occur on

approximately 507 of the sessions for the remainder of the experiment.
Generally, the frequency of partial transfer was somewhat higher than

that of complete transfer from tacts to mands.
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8.

seve learned at a very low rate requiring an

sessions for each item to tearned.  The cover granh of Figure 8
o — Sy i - A R
shows complete and parcial transfer. Shortlv after the first mand

was probed, cemplete transfer occurred and continued to occur with

oy ¥ ey o - P 3 P P 1 T o
second mand was learned and also

[

observed. Overall,

complete transfer than of partial transfe

instances of transfer for each individual

?igulfe 9t races

item as a function of the sessions during which the item was probed.

It also illustrates when a particular item was probed in relation

to the other items. For the two mands probed, the instances of

transfer wereapproximately equal. Frequency of transfer for the first

mand,

» did not change dramaticallv when probix 1z for the

second mand, "french fries", was initiated. Tor the tacts the pattern

of complere different for the different items probed.

T 1

Complete transfer was observed only at the end of the obing for

3

T 4 LR H o S - LR, - PR o .. .
poth "tomato" and "nut', whereas the opposite was “rue for "hamburger

and "ch-

@s of complete transfer occurred

early in the probing For all of the above four tacts, nartial
3 I

transfer

consistently and at a higher rate than complete
&

ransfer.  "Turkey" was only probed in

mand session and no tfeansfer

occurraed.



el instances of complete and
rt;al transf
for the mands

tle

er from mands to tacts
.
At

arned and from tacts
nds for th tacts learned as a
function of the sessions during which
the item was probed

I

ot
O

[
1

{

gy



O U D

B B

t
1

™y

!

e

I

O

RYAN
\/ﬁ A ,\ '[J N
CABEAGE ar ot t ? %9 ?
o R [ } ,,,‘ ,) ‘F I\ ’X
Eé?\ i ‘1 l\({/i l /":‘\ Iy
SRS 8 U D L R
LAY Al s
& Y% j p %3;\\q,\u§‘ M
('/W{}f\o(‘g\’\{ﬂ tom(‘h OO0 Oé k;{l?y.é@\; 5&,\,’%%& ;x».l
‘ i [ i ! i T ! r Ea—
£ — o~ % %
FRENCH FRIES 9 4ﬁ
M
H 11

i R R i
5 10 15 20 23 320 35 40 45 50 55 &0 65 70

——— COMPLETE TRf\NSFER
TACTS === PARTIAL TRANSF

TOMATO ﬂf
pe 0
! ]

£S5

)
(W

e e R R e e
HAMBURGER

I c_”

INSTAN

[f‘. /\ f\{
L )
odad ¢ ‘:rcﬁkrevf“»{f[’%b
] i I ] { ! | | I I | i i
NUT ¥
u,/ |
Q e 9 g )l : e
" [N l‘;,’ l‘ /
7 oy Fy N
a«*i@éw@rwwﬂ bdehaconadabd bodoo
! ] ] | I [ i i i | ] I ]

¢ @

TURKEY

&
f l { 1 ! ] ! i i § % ! ¥ ‘
2 10 1520 25 30 35 40 45 50 55 80 65 70



P
—d

The percentage of transfer, complere and partial, for the mands

learned is compared tc the percent: f trasnfer for tacts learned

in Figure 10. Overall, the percentage of transfer from mands to tacts

and from tacts to mands is approximately the same, with the exception

(]

of "rurkey'". Tacts and mands differ in that (1) there was a higher
percentage of complete transfer for the mands compared to that for
tacts and (2) for each mand the percentage of complete transfer was
higher than the percentage of partial transfer while for only cne of
the tacts was this the case.

The control item, & fifth probe item, in each condition remained
the same for the duration of the experiment. On no occasion was either
of the control items correctly tacted or manded when probed.

The results from Experiment IT demonstrate that when tested the
subject will often tact an item that has been trained only as a mand

nd will sometimes mand for an item that has been trained as a tact.

3]

This was demonstrated for more than one tact and mand.

Although the first mand learned was acquired much earlier in
training than the first tact learned, in general tacts were learned
more readily than mands. In Experiment I the number of mands learned
greatly exceeded the number of tacts learned; however, the number of

training trials per condition was not controlled. In correcting for

this variable in Experiment II, it appears that tacts may be learned
- -

more rapidly than mands.
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There vere many dinstances of

compared to almost none in Experim I.  The high frequency of partial

Ccransfer In this experiment may be a function of the verbal form trained,

[
p

sign language. Anecdotal data showed many blends of signs which were
later classified as partial transfer. The level of the subject's
verbal repertoire, quite different from the subject of Experiment I,
may also have contributed to the many instances of partial transfer.
In Experiment I the instances of tacts transferring to mands were
much movre frequent than mands to tacts. However, the direction of
greatest tvansfer was in the othsv direction in Experiment IT: mands
transferred more often to tacts than tacts to mands. The pattern of
transfer for each item taken individually is reversed also. In
Experiment I complete transfer was observed regularly for nearly every
tact whereas the frequency of transfer for the mands varied greatly.,
The opposite was the case in Experiment II. There ic difficulty in
trying to assess which response class transfers more readily with
such diverse results, and based on the limited data. However, in both
cases the greatest amount of transfer was observed for the response
class that had the lower learning rate. Thus, number of items learned

may be a critical variable in the observation of transfer.

LR



CHAPTER TV

summary and Conclusions

Experiments I and I demonstrated that verbal responses
as a particular response class will frequently transfer to another
response class when tested. The data from Experiment I, although

pilot-like, nevertheless do suppert the occurrence of transfer.

o
-

jost
m
1
T
o)
9]

phenomena of transfer across tacts and mands, although
fransitory in nature, has been demonstrated is an imporiant experimental
finding. Sidman (1960) has stated that initially experiments must be
performed to establish the existence of a behavioral phencomenon and

once established a systematic investigation of the controlling

variables can be carried out. As a follow-up, experiments designed

(1) to determine wny some items transfer so readily while others do

not, (2) to evaluate whether the number of rfacts or mands learned has

51

n effect on the transfer in either direction, and (3) to compare the

s

extent of genefalization of tacts and mands to other enviromments
could be conducted.
With regards to the future practice in verbal training, a strategy
which primarily trains tacts while at the same time providing the
child with even a minimal manding history would probably be the most

efficient method of developing verbal behavior. The tacts seem to be

casier tc train, It

]
]

acquired quite quickly and practically tacts are

appears that tacts will often transfer to mands when rhe situation

occurs provided the child also has scome mands. Although the instances

bt}

of transfer from mands toc tacts is much greater than in the other dir-
ection, the limited number of mands learned restricts any recommenda-

tions made to train mands only

S
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A Summary of Skinnmer’s Definitions of Verbal Operants
Skinner (1857) presented a comprehensive account of verbal behavior

within the {framework of

tially, he def

~J .

through the mediaci
behavior which directly
actions.
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an analysis of the fun

to a functional analysis of other h
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the variables of which it is a function,
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defined as a

under cantrol of one or more independent variables.
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the experimental analysis of behavior. Essen-
s behavior which is reinforced

another person. is opposed to cother

operates on the environment through mechanical

acts on the environment indivectly,

can be done in a manney similar

umnan behavior. The necessary steps
topography of the behavior and then to identify
With vespect to topography,

ticn at this point will suffice.

traditional definitions employed by linguistics,

the response has on the environment and

ions. On the basgis of this, a verbal
response class whose occurvence has an identi-~
environment, and comes

ad

1..(.

Skinner identif

echoic, intraverbal, autoclitic, tact, and mand.

An echoic response is under the control cof a preceeding verbal
stimulus. The response emitted has a similar sound pattern, that is,
matches the stimulus it follows. Reinforcement of echoic behavior may
be in the form of educational reinforcement such as parantal a p? roval
or it may be clarifying what was previcusly said; specifically, rein-
forcement is of a generalirzed nature and does not depend on a gpecific

state of deprivation.

48’1}' reseaxc

chers have taught echoic behavior
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"blue' to the verbal stimulus ''red, white

response.
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An autocl

to modify the listener's reaction by spec

speaker's verbal response or the circumst

response. For example, in the statement

think" is an autoclitic because it convey
gpeaker is not definite zbout the weather
processes
Sailor, Rutherford and Baer (1968) rraine
pluralization, and more recently, Garcia,
demonstrated the development of syntax.

A tact is a verbal response which is

stimulus which could be a particular obije

either. Thus a tact is emitted upon pres

stimulus and is followed by a generalized
4 tact is when a child emits the response
doll. The reinforcement of this response
"that's right”. The majority of the data

program to teach f
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entation of some physical
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unctional speech to different
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1968}, psychotic children (Lovaas, 1968), and echolalic children
18, 1967) Other researchers have used the tacting
response as a mode for studying other variables. For example,
Stephens, Pear, Wray and Jackscn (1975) studied schedules of rein-
forcement with the tacting reeponsé as the dependent variable.

The mand is a verbal cperant which is under the control of a
condition of deprivation or aversive stimulation and is reinforced
by a characteristic consequence. The mand specifies its reinforce-
ment. Because the state of deprivation or aversive stimulation is
the necessary condition preceeding a mand, there is no specific
relation to any prior stimulus. For example, if a person is in a
state of water deprivation and the statement "give me water' is

would be a mand reinforced by the listener providing

emitted, tl
some water. The literature on manding parallels that on tacting in

that mands have usually been studied only as part of a program on

language training (Johnston & Harris, 1968; Lovaas, 1968; Risley &

Wolf, 1967).
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