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ABSTRACT 

This study investigated, the effects of pretransposi-

tion verbalizations upon subsequent transposition behavior 

and. posttransposition verbalizations of first-grade chil

dren. The investigator found, that children who correctly 

verbalized, relational aspects of the stimuli following a 

transposition task had more relational responses to the 

transposition task than children who did not correctly 

verbalize or failed, to verbalize at all. It was also found 

that pretransposition training on a discrimination task 

until the children verbalized the relational aspects of the 

stimuli did not necessarily facilitate subsequent relational 

responding to a transposition task or posttransposition 

verbalizations. The results also indicated, that a concrete 

and. nonverbal task of reconstructing cards representing 

training stimuli facilitated, subsequent relational respond.-

ing to the transposition task. Finally, it was found, that 

verbal feedback by the experimenter to the children indi

cating that the children's pretransposition verbalizations 

of the relational aspects of the stimuli were correct did 

not facilitate subsequent transposition behavior. The 

results were discussed, in terms of the integration of verbal 

symbolic processes and overt nonverbal responses, perceptual 

mediation, and. the development of language. 

vi 



INTRODUCTION 

For several years, there has been increasing theo

retical and experimental interest in the role language plays 

in human learning. Verbal behavior has been found to be an 

important variable in several related phenomena: discrimina

tion, generalization, mediation, reversal and nonreversal 

shift problem-solving, and transposition. Although this 

treatise will review each of these phenomena the major 

emphasis will be on mediational responses and transposition 

behavior. 

In discussing generalization and discrimination, 

Dollard and Miller (1950) have proposed that language pro

vides cue producing responses which then facilitate both 

generalization (when two distinctively different stimulus 

objects are given the same label) and discrimination (when 

two similar stimulus objects are given different labels). 

That is, verbal labels seem to provide additional cues 

indicating what the appropriate response should be. Learning 

the same appropriate response to two different stimuli can 

be facilitated by associating the two stimuli with each 

other by giving them the same verbal label. On the other 

hand, learning to respond differentially to two similar 

stimuli can be facilitated by giving the two stimuli dif

ferent verbal labels. Numerous investigators have found 

1 
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experimental evidence supporting Dollard and Miller's 

formulation (Pyles, 1932; Kurtz and Hovland, 1953; Dietze, 

1955; Spiker, Gerjuoy, and Shepard, 1956; Shepard, 1956; 

Norcross, 1958; Weir and Stevenson, 1959; Spiker and 

Norcross, 1962; Katz, 1963). 

Also bearing upon the question of what role language 

development plays in human learning is the "internal" or 

mediating response. Hull (1930) saw the mediating response 

as a fragmentary form of the external response which served 

to provide further stimulation and cues for external respond

ing. Similarly, Kendler and Kendler (1962) proposed a 

mediational mechanism "... which assumes that the external 

stimulus evokes an implicit response which produces an im

plicit cue that is connected to the overt response [p. 6]." 

Although the exact nature of the mediating response has never 

been completely defined, most investigators have found a 

relationship between verbal behavior and mediational re.-

sponses. This is not to say, however, that verbal behavior 

and mediation are synonymous. It merely suggests that 

verbal behavior may be one of the most powerful external 

stimuli which can evoke internal or mediating responses. 

Studies with human subjects support this contention. Carey 

and Goss (1957) found that preschoolers' prior learning of 

potential verbal mediating responses (familiar words) facili

tated subsequent conceptual block-sorting behavior. Lacey 

(1961) investigated, the complex relationships among 
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initiating stimuli (four sets of eight line drawings of 

stylized faces or houses printed on various colored paper), 

verbal mediating responses and stimuli (nonsense words), 

verbal terminating responses (conceptual naming), and the 

similarity among the initiating stimuli. In general, he 

found that children's (8 to 11 years old) conceptual naming 

was facilitated by verbal mediating responses and stimuli. 

Using preschool children in a transposition paradigm, 

Marshall (1966) tested, three groups of subjects who exhib

ited, prior to training, various levels of knowledge con

cerning the concept of middlesize. The first group demon

strated verbal knowledge of the concept middlesize (subjects 

could verbalize the concept fairly consistently), the second 

group demonstrated a nonverbal knowledge of the concept 

(subjects pointed correctly to the middlesized stimulus 

object but could not consistently verbalize the concept), 

and the third group demonstrated no knowledge of the concept. 

Subjects were then trained to respond to the middlesized of 

three blocks. Subject's responses to the transposition 

task indicated that verbal mediation (prior verbal knowledge 

of the concept) facilitated transposition of the middlesize 

relation. 

Additional evidence of the importance of language 

development in human learning is presented by Blount (1968) 

in a review of concept usage research with the mentally re

tarded. He concluded that ". . . retardates may not be able 
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to use their concepts as well as normals, especially when 

verbal labels are required for that use [p. 291]." 

However, the mere fact that verbal behavior is 

present does not necessarily indicate that verbal mediation 

will always occur. Reese (1962) has suggested that a 

mediational deficiency stage of development exists during 

which verbal responses may be available but often do not 

serve as mediators. During this stage (which typically 

occurs during the preschool age) children tend to respond 

to stimuli in a manner postulated by single-unit S-R formu

lations rather than as postulated by the mediational hypoth

esis. Consistent with this formulation is Luria's (1957) 

observation that younger children appear to use language 

primarily as a means of communication whereas older children 

appear to have the additional ability to regulate their 

overt behavior in accordance with their verbal behavior. 

Particularly germane to the question of mediational 

deficiency are the reversal and nonreversal studies presented 

by Kendler and his associates (Kendler and Kendler, 1959, 

1962; Kendler, Kendler, and Wells, 1960) and the transposi

tion studies inspired, by Kuenne (1946). The former will now 

be discussed followed by a discussion of the transposition 

studies. 

Kendler and Kendler (1962) evaluated the differences 

between the nonmediating or single-unit S-R theory and the 

mediational hypothesis and concluded that if a nonmediating 
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S-R function adequately explains human concept formation 

then a nonreversal shift should be easier to learn than a 

reversal shift. They postulated that this should occur 

because . . at the time of the shift the difference 

between the strength of the dominant incorrect habit and the 

to-be-correct habit is much greater for the reversal, as 

compared to the nonreversal shift. Consequently more train

ing will be required to make the correct habit dominant in a 

reversal shift [p. 7]." The mediational hypothesis states 

that a reversal shift should be easier to learn because the 

subject needs only to utilize the same mediated response but 

change the overt response. A nonreversal shift, on the 

other hand, should be more difficult to learn because a new 

mediated response has to be formed and attached to a new 

mode of overt responding. Kendler and Kendler (1959) tested 

the mediational formulation with kindergarten children and 

found no differences between the reversal and nonreversal 

shift groups. They found, however, that subjects who were 

slow in learning the original task responded as a single-

unit S-R hypothesis would predict by learning the reversal 

shift slower. They also found that subjects who learned the 

original task more rapidly responded in accordance with the 

mediational hypothesis by learning the reversal shift 

quicker. Kendler et al. (1960) found that nursery school 

children learned a nonreversal shift task easier than a 

reversal shift task. It appeared, therefore, that a 
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mediational process was present in older children and 

this process seemed to facilitate learning but younger 

children seemed to be lacking the mediational process and 

were, therefore, responding primarily in an S-R manner. 

Kendler and Kendler (1959) also noted that young 

children often would verbalize the correct response while 

simultaneously performing incorrectly. By contrast, older 

children appeared to verbalize the correct response while 

simultaneously performing correctly. In order to better 

understand this rather curious phenomenon, Kendler and 

Kendler (1962) have postulated a "pretheoretical" model of 

problem-solving that involves two processes—horizontal arid 

vertical. "Horizontal processes refer to the linking of 

successive S-R units into a behavioral chain, while vertical 

processes refer to the assumption that independent chains 

occur simultaneously [p. 14]." Young children's problem-

solving can be characterized as the horizontal formation of 

a chain of single S-R units without mediating stimuli. In 

addition, when two vertical S-R chains occur simultaneously, 

such as a verbal response chain and an overt response chain, 

these two chains appear to be parallel and noninteracting. 

Older children, however, appear to be aided in their problem-

solving by mediational responses and, furthermore, their 

vertical behavioral chains often interact. Thus, younger 

children, as compared with older children, appear to 
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demonstrate mediational deficiency and less of a reliance on 

verbal cues in problem-solving tasks. 

Indications of mediational deficiency are also found 

in young children's transposition behavior. Kuenne (1946) 

demonstrated that young children whose language development 

was not yet advanced responded, in a manner consistent with 

Spence's (1936, 1937a, 1937b, 1941, 1942) single-unit formu

lation of transposition but older children whose verbal 

behavior was more advanced shifted to a mode of responding 

regulated by their verbal responses and they transposed 

fairly consistently on the far test. These findings 

prompted Kuenne (1946) to postulate that: 

. . . there are at least two developmental stages 
so far as the relation of verbal responses to overt 
choice behavior is concerned. In the first, the 
child is able to make differential verbal responses 
to appropriate aspects of the situation, but this 
verbalization does not control or influence his 
overt choice behavior. Later, such verbalizations 
gain control and. dominate choice behavior (p. 488). 

The similarity between Kendler and. Kendler's (1962) vertical 

and horizontal processes and Kuenne's formulation stated 

above is readily apparent. 

Confirmation of Kuenne's formulation has been pro

vided by other investigators. Alberts and Ehrenfreund. (1951) 

found that younger children transposed easily to near stimuli 

but transposed progressively less as the test stimuli were 

more removed from the training pair. On the other hand, 

older children who were apparently using mediating verbal 
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responses transposed easily and consistently throughout all 

the test trials. Similarly, Spiker and Terrell (1955) 

demonstrated that preschool children who knew the concept 

name tended to transpose; whereas, preschool children who 

did not know the concept name tended to respond to the 

absolute stimulus. Using a transposition task originally 

developed by Lawrence and DeRivera (1954), Morris and 

Tempone (1969) tested the proposed relationship between 

language behavior and. relational responding. They found. 

that first- and third-grade children who were able to 

verbalize the relational aspects of the stimuli gave more 

relationally determined responses than children who did not. 

However, more of the older children verbalized the relational 

aspects of the stimuli and also gave more relationally 

determined responses than did the younger age group. 

In the transposition studies reviewed in this paper 

verbal behavior was assessed during a postexperimental inter

view (Kuenne, 1946; Alberts and Ehrenfreund, 1951; Morris 

and Tempone, 1969) or prior to the presentation of the final 

transposition stimuli (Spiker and. Terrell, 1955). No direct 

manipulation of verbal behavior during training was attempted 

by these authors. Although the importance of verbalization 

during training has been demonstrated by generalization and 

discrimination studies few authors have applied this 

technique to transposition behavior. 
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A rather indirect method of establishing verbal 

control during training is presented by Reese (1966).- He 

instructed one group of preschool children that a reward 

would be found under the medium stimulus, a second group was 

told that the reward was not under the big or little 

stimulus, and a third group was not given any information 

concerning the location of the reward. He found that the 

verbal instructions given the first two groups facilitated 

learning and subsequent transposition. However the "verbal 

control" was not complete and the young children tended to 

demonstrate absolute responses. Note, however, that subjects 

were only given verbal instructions concerning the nature of 

the training stimuli and that they were not required, to 

verbalize the concept themselves. 

A more direct method of examining the effects of 

verbalization during training on transposition behavior is 

found, in a study presented by Marsh and Sherman (1966). 

They postulated that overt verbalization elicited by 

instructions during training would facilitate subsequent 

transposition behavior in young children. Subjects were 

required to tell which stimulus object contained the reward, 

prior to picking up the object (verbal choice had. to agree 

with actual choice). They found that facilitation of trans

position behavior occurred for only the older children and 

not the younger children. They also found that the amount 
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of verbal control of transposition behavior was a function 

of age. 

From the above brief review of the effects of 

language development on human learning several statements 

can be made. First, it appears that providing children with 

verbal lables for stimuli facilitates both generalization 

and discrimination. The process involved appears to be one 

in which the verbal labels provide additional information 

(cues) concerning the stimuli and these cues then tend to 

generate the appropriate response. Although the learning 

is probably more complex than just presented it does appear 

to be easily obtained. Indeed, even young children seem 

capable of profiting from the availability of verbal cues. 

On the other hand, although the development of 

language behavior seems to facilitate problem solving and 

transposition behavior in older children, younger children 

seem to profit less by this ability. The learning process, 

therefore, appears to be somewhat different. The difference 

seems to be in the need for mediating responses during 

certain problem solving tasks (e.g., reversal shifts) and 

transposition on far stimuli whereas simple discrimination 

and generalization problems do not require mediation (Reese, 

1962). Furthermore, younger children appear to demonstrate 

less of the ability to form mediating responses than older 

children. 



11 

Attempts to overcome the mediational deficiency 

demonstrated by young children on transposition tasks have 

been both few and relatively unsuccessful. The failure to 

establish verbal mediators for young children may be a 

function of age. That is, young children simply may not be 

developmentally mature enough to utilize verbal mediators 

regardless of the training technique. On the other hand, 

the failure may also be due to the method of presenting 

potential verbal mediators during training. However, since 

the data concerning the effects of manipulating overt 

verbalizations during training upon subsequent transposition 

behavior are quite sparse, interpretations of the failure of 

young children to demonstrate mediational processes during 

transposition tasks must remain tenuous at best. 

The major purpose of this study, therefore, was to 

determine if training on a discrimination task until young 

children could provide their own verbalizations of the rela

tional aspects of the training stimuli would facilitate sub

sequent transposition behavior. A second purpose was to 

determine if postexperimental verbalizations would, agree with 

pretransposition verbalizations regardless of the children's 

performance on the transposition task. A third purpose was 

to determine if pretransposition feedback from the experi

menter informing the subject that he was correct in his 

verbalizations would facilitate subsequent transposition 

behavior. The nature of the feedback in this study should 



not be confused, with the more complex type of information 

feedback (IF) or knowledge-of-results (KR) discussed by 

Spence (1964) or Bilodeau and Bilodeau (1958, 1961). In 

this study, feedback means simply one verbal statement by 

the experimenter indicating the subjects' pretransposition 

verbalization of the relational aspects of the stimuli is 

correct. The Morris and. Tempone (1969) paradigm has been 

shown to be an effective means of investigating children's 

transposition behavior and it was utilized in the present 

study. 



METHOD 

Subjects 

The Ss were 40 children, 21 females and 19 males 

enrolled in first grade classes from the Tucson, Arizona 

public school system. Four groups of 10 children in each 

were formed. The verbal plus feedback (VF) group consisted 

of 5 males and 5 females with an age range from 6 years, 10 

months to 8 years, 2 months. The nonverbal-feedback (VNF) 

group consisted of 5 males and 5 females with an age range 

from 6 years, 6 months to 7 years, 11 months. The 

nonverbal-nonfccdback (NOT) group consisted of 5 males and 

5 females with an age range from 6 years, 6 months to 8 

years, 4 months. The yoked, control (YC) group consisted, of 

4 males and 6 females with an age range from 6 years, 9 

months to 8 years, 3 months. 

Apparatus 

The apparatus was a turntable made of a board, 21 

inches long and 11.50 inches wide, mounted on a swivel base 

and divided in half by a perpendicular board 11.50 inches 

high and. 21 inches long. Mounted centrally on each half of 

the base and at a 30 degree angle was an 8.75 x 8.75 inches 

platform which held each stimulus card in a centered posi

tion. Located on both sides of each platform was a 

13 
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depression 2.50 x 2.50 inches and 0.50 inch deep to contain 

the reinforcement. Each depression was covered with a piece 

of black felt 3.50 x 3.50 inches so affixed to the base that 

£ could pull it back from the depression in order to obtain 

the reinforcement. The entire apparatus was painted flat 

black with the exception of the platforms which were covered 

by Craftint Colormatch paper No. 14 (dark-gray). 

Stimuli 

All stimulus cards were 5x5 inches and made from 

seven grays selected from Craftint Colormatch paper ranging 

from near-white (No. 2) to dark-gray (No. 14). The bottom 

half and the top half of each card were different grays. 

Table 1 shows the grays selected, their respective reflec

tance values, and the combinations used to construct train

ing and transposition cards. 

Two demonstration cards were used during the 

instructional period. One card had No. 8 located on the 

top 1.75 inches and the bottom 1.75 inches of the card. The 

remaining middle 2.50 inches was No. 14. The second 

demonstration card had the same basic pattern except the 

position of the grays was reversed. 

During the first phase of training two different 

stimuli were presented. They were 2/8 (the top half was 

near-white No. 2 and the bottom half was mid-gray No. 8) and 
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Table 1. Combinations of Craftint Paper Used During 
Training and Transposition and Their Reflectance 
Values 

Combinations' 

Discrimination 
Training 

First Phase 
Second. Phase 

Subseti 

2/8 
2/8,4/8,6/8 

Subset2 

14/8 
10/8,12/8,14/8 

Transposition 
Test 

Stimulus Set A 
Stimulus Set B 
Stimulus Set C 
Stimulus Set D 

2/4,2/6,4/6 
10/12,10/14,12/14 
8/10,8/12/8/14 
4/10,6/10,6/12 

12/10,14/10,14/12 
4/2,6/2,6/4 
8/2,8/4,8/6 
10/4,10/6,12/6 

Craftint Paper Number Reflectance Values 

2 .87 
4 .67 
6 .47 
8 .42 
10 .25 
12 .22 
14 .13 

a 
Each stimulus set can be divided, into two subsets 

to which £3 learns to make a differential response (left or 
right). For certain stimulus sets relational and single-
unit theory make opposing predictions. 
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14/8 (the top half was dark-gray No. 14 and the bottom half 

was mid-gray No. 8). 

During the second phase of training each was 

presented with the following set of six stimuli: 2/8, 4/8, 

6/8, 10/8, 12/8, and. 14/8. 

During the transposition period each jS was presented 

with the following 24 test stimuli: 2/4, 2/6, 4/6, 12/10, 

14/10, 14/2, 6/2, 4/2, 6/4, 10/12, 12/14, 8/2, 8/4, 8/6, 

8/10, 8/12, 8/14, 10/14, 4/10, 6/10, 6/12, 10/4, 10/6, and 

12/6. 

Procedure 

Instructional Period 

Ss were scheduled on an individual basis. Each £, 

upon reporting to the experimental room was shown two boxes 

of prizes, one containing suckers and the other containing 

balloons. £ was told that he was going to be playing a game 

and if he won the game he could have his choice of the 

prizes. £ was then seated at a table upon which the 

apparatus was located and was given the following instruc

tions : 

On this platform you will see several different 
cards that will look something like this one (point
ing to a demonstration card which wa^ on the plat
form). I want you to look very carefully at each 
card that I will place on the platform and decide 
whether an M&M will be here (pointing to one of the 
felt covered depressions) or here (pointing to the 
other felt covered depression). Once you think you 
know where the M&M is lift the felt cover to see if 
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you were correct. If you were correct there will 
be an M&M under the piece of felt. You can take 
the M&M but don't eat it, instead, put it in this 
box here. If you find enough M&Ms you will win 
the game and you will have your choice of the 
prizes that I showed you. So that I will know 
that you understand how to play the game explain 
to me how you play it. 

If S showed that he understood how the game was 

played he was told to look at the demonstration card and 

decide where the M&M would be. For demonstration purposes 

each depression contained an M&M so that whatever S^'s choice 

was it would be correct. After -S lpoked at the first 

demonstration card, responded and. placed, the M&M in the 

box, he was praised, and E showed him how the apparatus 

rotated revealing a second demonstration card. 

Following S/s response to this card IS praised S> 

again, sat opposite him with the apparatus between them and 

began the first phase of training. 

First Phase 

Two different stimuli (2/8 and 14/8) were used. 

during this initial phase of training. Actually, two 

identical cards of each stimulus were used in order to 

avoid a strict alternation presentation of these stimuli 

and subsequent alternation responding by S^. When stimulus 

card 2/6, with the top half lighter than the bottom half, 

was presented to jS he was reinforced with an M&M if he chose 

the well located on his right. When stimulus card 14/8, 

with the top half darker than the bottom half, was presented 
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to _S he was reinforced with an M&M if he chose the well 

located on his left. The criterion for the first training 

phase was 9 correct responses out of any 10 consecutive 

trials. A trial consisted of one presentation of either 

stimulus card. 

Second Phase 

Without additional instructions or interruption the 

remaining four stimulus cards (4/8, 6/8, 10/8, and. 12/8) 

were introduced into the sequence of presentation. When 

either stimulus card 2/8, 4/8, or 6/8, each with the top 

half lighter than the bottom half, was presented, to he was 

reinforced with an M&M for choosing the well located on his 

right. When either stimulus card 10/8, 12/8, or 14/8, each 

with the top half darker than the bottom half, was presented 

to jS he was reinforced with an M&M for choosing the well 

located on his left. The criterion for the second phase was 

10 correct responses out of any 12 consecutive trials. A 

trial consisted of one presentation of any one of the 6 

stimulus cards. Stimuli presentation for each jS was deter

mined by randomization procedures such that no two Ss 

received the same sequence of presentation. A noncorrection 

method was also used throughout both training phases. When 

reached, the criterion IC began the experimental treatment 

phase. 
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Experimental Treatment Phase 

During this phase each was administered one of the 

four experimental treatments which was dictated by the group 

to which he had been assigned. Procedures for each treat

ment group will follow. 

Verbal plus feedback group (VF). Ss in this group 

were given two 5x5 inches cards. One card was No. 2 and 

the other card was No. 14. Ss were then asked to use the 

two cards to make a card that would indicate that an M&M 

would be in one of the wells. (jE pointed to one of the 

wells.) If S performed, this task correctly he was then 

asked to make a card that would indicate that an M&M was in 

the other well. (.E then pointed to the other well. ) If £> 

performed this task correctly he was then asked, to explain 

how the cards indicated where the M&M was located.. If Si 

stated that he was responding to the relationship or concept 

of "choose left when the top half of the card was darker and 

choose right when the top half was lighter" he was judged to 

have correctly verbalized the relational aspects of the 

stimuli. If J3 failed to perform correctly on either the 

card or the verbal task he was immediately given additional 

training trials as in the second phase of training until he 

again reached the criterion of 10 correct responses out of 

any 12 consecutive trials. Once j3 again reached this 

criterion the two 5x5 inches cards were again presented 
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to him. This procedure was repeated (if necessary) until 

j3 finally reached the criterion of being able to put the 

cards together correctly and to correctly verbalize the 

relational aspects of the stimuli. Once the criterion was 

reached, _S was told that he was correct and that he had 

learned, how to find the M&M. was then given the 

transposition task. 

Verbal-nonfeedback group (VNF). Ss in this group 

were given the same experimental procedure as VF with one 

exception—no feedback from 13 concerning the correctness of 

S^s verbalizations was given. Thus, once S_ reached the 

criterion of putting the cards together correctly and 

correctly verbalizing the relational aspects of the stimuli 

he was presented, with the transposition stimuli. 

Nonverbal-nonfeedback group (NVNF). Ss in this 

group were given the same treatment as VF with two excep

tions—Ss were not asked to explain how the cards indicated 

where the M&M was located and no feedback from 13 was given. 

Thus, once j3 reached the criterion of putting the cards 

together correctly he was given the transposition task. 

Yoked control group (YC). Some Ss in the VF, VNF, 

and. NVNF groups required additional trials on the six 

training stimulus cards before reaching the criterion of 

their respective experimental treatments. In order to 
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control for the effects of overlearning, each in group YC 

was also given additional training trials using the six 

training stimulus cards. Thus, once each _S in group YC 

reached the second phase criterion he immediately received 

additional training trials commensurate with the number of 

additional training trials required by an -S from one of the 

other groups. Ten Ss selected on a random basis from the 

other three groups were used in this yoking process. In 

this manner, the number of additional trials given each 

in group YC was the same as the number of additional 

training trials, using the six training stimuli, required, 

by an j3 from one of the other groups. Ss were then given 

the transposition task. 

Transposition Task 

After each received, the experimental procedure 

dictated by the group to which he was assigned., he was 

given the following instructions: 

Now we are going to make a few changes in the 
game. I am going to continue presenting the cards 
on the turntable, just as before and I want you to 
decide where the M&M is just like before, but this 
time I don't want you to lift the felt cover to 
see if the M&M is there. Instead, I want you to 
point to where you think it is. Now I know where 
the M&M will be each time and I am going to mark 
down if you are correct or not and at the end of 
the game I will add up the number of times you 
were correct and give you that number of M&Ms to 
add to those you already have. In that way we 
can tell if you have enough to win the game. If 
you understand, how the game is played, now explain 
it to me. 
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If showed that he understood, the changes, IS 

presented, the 24 test stimuli, one card, at a time. Stimuli 

presentation for each was determined by randomization 

procedures such that no two Ss received the same sequence 

of presentation. Once all the stimuli had been presented, 

13 placed several M&Ms in jS's box and told him that he had 

won the game and could have his choice of the prizes. 

Post-Transposition Task Verbalization 

Following the transposition task each was asked, 

to explain how he decided where the M&M was located. 



RESULTS 

Table 2 shows mean IQ scores and mean number of 

training trials to criterion for each of the four groups. 

Recent (within the school term) estimates of Ss1 intel

lectual functioning as measured by the Stanford Achievement 

Test were available from the school records. An analysis of 

variance of the IQ scores showed that the four groups did 

not differ significantly with respect to intellectual 

functioning (F < 1.0, ns). 

Tabic 2. Mean IQ and Mean Number of Training Trials to 
Criterion 

Group IQ 

Training Phase 

Group IQ I II Treatment 

VF 96. 38 20.8 18.0 10.6 

VNF 91.20 22.5 13.8 11.4 

NVNF 98.00 23.1 18.2 7.8 

YC 93.29 24.1 18.0 10.2 

Analysis of variance of the number of trials to 

criterion for the first two training stimuli showed that the 

four groups did not differ significantly (F < 1.0, ns). 

23 
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Similarly, the four groups did not differ significantly in 

the number of trials to criterion during the second, phase of 

training (F = 1.35; dkf = 3.36; ns). Finally, no significant 

differences were found between the four groups concerning 

the number of trials to criterion during the experimental 

treatment phase of training (F < 1.0, ns). 

In order to compare the differential predictions by 

the single-unit theory and the relational theory as a 

function of stimulus characteristics, four different sets 

of transposition stimuli need to be delineated. Table 3 

compares the two theories on the basis of the obtained 

proportion of responses in the directions predicted by the 

theories to the four sets of transposition stimuli and shows 

the group comparisons which were found to be statistically 

significant. Since Ss• responses are samples from a binomial 

population (choose right or left for each transposition 

stimulus) the normal curve test for binomial distributions 

was applied, to these data (Edwards, 1960). The test for 

the differences between separate proportions from binomial 

distributions (Edwards, 1960) was used to compare the four 

groups concerning the number of relational responses to 

transposition stimuli. 

To set A, both theories would make the same predic

tion. That is, the single-unit theory would predict a right 

response to transposition stimuli 2/4, 2/6, and 4/6 and a 

left response to transposition stimuli 12/10, 14/10, and 



25 

Table 3. The Proportion of Relational Responses to 
Transposition Stimuli and. Statistically Signifi
cant Comparisons Between Groups 

Set Group Proportion Comparison 

A VF . 63 NVNF > YC* 
VNP . 62 
NVNF .73*** 
YC .55 

B VF . 58 VF > YC* 
VNF . 62 VNF > YC* 
NVNF .73*** NVNF > YC*** 
YC .40 

C VF . 55 NVNF > VF* 
VNF .60 NVNF > VNF* 
NVNF #77*** NVNF > YC* 
YC '.55 

D VF .48 VNF > VF** 
VNF .73*** NVNF > VF* 
NVNF . 70** 
YC .65* 

B&C VF .57 NVNF > VF** 
VNF .61* NVNF > VNF* 
NVNF .75*** NVNF > YC*** 
YC .48 

*£, — *05. 

**£ < .01. 

***£. £ .001. 
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14/12 because had always been reinforced for a right 

response to the former subset's three grays (2, 4, and 6) 

and he had always been reinforced for a left response to 

the latter subset's three grays (10, 12, and 14). The 

relational theory would also make the same predictions 

because transposition stimuli 2/4, 2/6, and 4/6 depict the 

relationship of the upper half of the stimuli being lighter 

gray than the lower half which requires a right response 

and stimuli 12/10, 14/10, and 14/12 depict the opposite 

relationship which requires a left response. To set A, 

groups VF, VNF, and YC responded on a near chance level, 

while group NVNF responded in the predicted direction. 

Comparisons between the groups showed, that group NVNF had. 

a significantly higher proportion of responses in the pre

dicted direction than group YC. 

The two theories would make opposing predictions 

concerning set B. The single-unit theory would predict a 

right response to transposition stimuli 4/2, 6/2, and. 6/4 

because each of these three grays (2, 4, and 6) had. previ

ously been associated with responding to the right. The 

relational theory, however, would, predict a left response 

because the upper half of each card is darker than the lower 

half. To stimuli 10/12, 10/14, and 12/14 the single-unit 

theory would predict a left response because each of these 

three grays (10, 12, and 14) had. been associated, with 

responding to the left. However, since the upper half of 
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each card is a lighter gray than the lower half the rela

tional theory would, predict a right response. To set B, 

groups VF, VNF, and YC each responded on a near chance 

basis, while group NVNF responded, primarily in a relational 

manner. Comparisons between the groups showed that groups 

VF, VNFf and NVNF each had a significantly higher proportion 

of relational responding than group YC. 

The two theories would also made opposing predic

tions to set C. It should be noted that the mid-gray 8 

stimulus was always located in the lower half of the stim

ulus cards presented, during training. This mid-gray 8 stim

ulus was then switched, to the upper half of each of the 

stimulus cards in set C presented during transposition. 

Since the mid-gray 8 stimulus was present on all learning 

trials jS made both right and left responses to this stimulus. 

Therefore, the single-unit theory would, view the mid-gray 8 

stimulus as a neutral stimulus and the theory would predict 

that responses to set C would, be determined by the gray 

stimulus in the lower half of the stimuli. To stimuli 8/2, 

8/4, and. 8/6 the single-unit theory would predict a right 

response because each of the three grays (2, 4, and 6) in 

the lower half of the cards had been previously associated 

with responding to the right. Similarly, the single-unit 

theory would predict a left response to 8/10, 8/12, and 8/14 

because each stimulus (10, 12, and. 14) in the lower half of 

these cards had. been associated with responding to the left 
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during training. The relational theory, however, would make 

opposite predictions because, in the former subset of trans

position stimuli, the upper half is darker than the lower 

half while in the latter subset the lower half is darker 

than the upper half. To set C, groups VF, VNF, and YC 

responded, on a near chance level, while group NVNF responded, 

primarily in a relational manner. Comparisons between the 

groups showed that group NVNF had a significantly higher 

proportion of relational responses than each of the remain

ing three groups. 

Considering the total responses by each group to 

both sets B and C, groups VNF and NVNF responded primarily 

in a relational manner whereas groups VF and YC responded on 

a near chance basis. Comparisons between the groups showed, 

that group NVNF had a significantly higher proportion of 

relational responses than groups VF, VNF, and YC. 

To set D, the predictions from the single-unit 

theory are ambiguous. During training the lower half of 

each stimulus card was the same mid-gray 8 stimulus. It is 

conceivable, therefore, that responses during training may 

have been determined, by only the upper half of the stimuli. 

If so, the predictions would be a right response to 4/10, 

6/10, and. 6/12 because the two grays (4 and 6) on the upper 

half of the stimuli had alwasys been associated with 

responding to the right. A left response to stimuli 10/4, 

10/6, and 12/6 would be predicted because the two grays 
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(10 and 12) on the upper half of these stimuli had always 

been associated with this response. However, if the 

response is determined (due to generalization) by the gray 

of the pair that is farthest removed in brightness from the 

mid-gray 8 stimulus, then several different predictions 

could be made. Thus, the predictions made utilizing the 

single-unit theory would, be varied, and. possibly opposed, 

depending upon which factor is considered. The relational 

theory, however, makes very clear predictions to set D and. 

it would predict a right response to stimuli 4/10, 6/10, and. 

6/12 because the upper half of the stimuli is lighter than 

the lower half. To stimuli 10/4, 10/6, and 12/6,a left 

response would be predicted because the upper half is darker 

than the lower half. To set D, groups VNF, NVNF, and YC 

responded primarily in a relational manner while group VF 

responded on a near chance level. Comparisons of the groups 

showed that groups VNF and NVNF each had a significantly 

higher proportion of relational responses than group VF. 

Table 4 shows the number of Ss from each group who, 

following transposition, either correctly verbalized the 

relational aspects of the stimuli (Correct), verbalized, the 

reverse relational aspects of the stimuli (Reversed), or 

failed, to verbalize at all (Failure). Table 4 also shows 

the combined, proportion of relational responses to sets B 

and. C (sets B and C clearly differentiate between relational 

and single-unit responding) by Ss within each of the three 
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Table 4. The Number of Subjects Who Verbalized the Rela
tional Aspects of the Stimuli Following 
Transposition, the Total Proportion of Relational 
Responses to Stimulus Sets B and C, and Statis
tically Significant Group Proportion Comparisons 

Correct Reversed Failure 

Propor Propor Propor
Group Number tion Number tion Number tion 

VF 7 .70*** 3 . 25a 0 .00 
VNF 7 .73*** 3 .36 0 .00 
NVNF 6 .88*** 2 . 50 2 .63 
YC 3 . 50 5 .50 2 . 33 
Total 23 .73*** 13 . .42 4 .46 

Group Comparisons 

VF > YC* NVNF > VF* NVNF > YC* 
VNF > . YC** YC >. VF* 
NVNF > YC*** 
NVNF > VF* 
NVNF > VNF* 

3 
Significant in the direction predicted by single-

unit theory (jd < .01). 

*jd < .05. 

** £ < .01. 

*** £ < .001. 
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verbal categories and also reports the statistically signif

icant comparisons between the treatment groups. Although 

there is a tendency for groups VF, VNF, and NVNF to have 

more Ss who correctly verbalized the relational aspects 

following transposition than group YC the difference between 

2 
the groups was not significant on this variable (x = 6.43; 

df = 6; jd > .30). Ss in groups VF, VNF, and NVNF who 

correctly verbalized the relational aspects of the stimuli 

responded primarily in a relational manner while group YC 

responded on a near chance basis. Ss in group VF who 

reversed the relational aspects of the stimuli responded 

primarily in a single-unit manner while groups VNF, NVNF, 

and YC responded at a near chance level. Ss in groups NVNF 

and YC who failed to verbalize the relational aspects 

responded on a near chance basis. Collectively, the total 

proportion of relational responses within the Correct 

category was significant while the total proportion of rela

tional responses in the Reversed or Failure categories were 

primarily at a near chance level. Comparisons between the 

experimental groups within the Correct category showed, that 

groups VF, VNF, and NVNF each had. a significantly higher 

proportion of relational responses than group YC. In 

addition, group NVNF had a significantly higher proportion 

of relational responses than groups VF and VNF. Group 

comparisons within the Reversed category showed that groups 

NVNF and YC each had a significantly higher proportion of 
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relational responses than group VF. Comparisons within the 

Failure category showed that group NVNF had a significantly 

higher proportion of relational response than group YC. 

Up to this point the data has been analyzed based on 

the differential predictions which can be made by the single-

unit and relational theories as a function of the character

istics of the transposition stimuli. However, the relational 

theory offers additional possibilities. For example, when a 

child verbalizes the reverse relational aspects of the stim

uli following transposition and his responding to the trans

position task has been generally congruent with his verbali

zations it is reasonable to state that he was, in fact, 

responding relationally (although his responses were in the 

direction predicted by the single-unit theory). 

Therefore, by combining the two posttransposition 

verbal categories (Correct and. Reversed) into one category 

(Verbalized) and comparing this latter category with the 

Failure (Nonverbalized.) category a more accurate analysis of 

relational responding can be made. Table 5 shows the total 

number of Ss from each group who, following transposition, 

verbalized, either correct or reverse relational aspects of 

the stimuli. Table 5 also shows the combined proportion of 

relational responses (responses congruent with Ss' verbali

zations for the Verbalized, group and responses in the 

direction predicted, by the relational theory as a function 

of stimulus characteristics for the Nonverbalized. group) to 
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Table 5. The Number of Subjects Who Verbalized Relational 
Aspects (Correct or Reversed) of the Stimuli 
Following Transposition, the Total Proportion of 
Relational Responses to Sets B and C, and 
Statistically Significant Group Proportion 
Comparisons 

Verbalized Nonverbalized 

Group Number Proportion Number Proportion 

VF 10 .72*** 0 .00 
VNF 10 .70*** 0 .00 
NVNF 8 .78*** 2 .63 
YC 8 .49 2 . 33 
Total 36 .67** 4 .46 

Group Comparisons 

VF > YC*** NVNF > YC* 
VNF > YC** 
NVNF > YC*** 

Note.—Relational responses by the verbalizers are 
defined as responses congruent with their posttransposition 
verbalizations. Relational responses by the nonverbalizers 
are defined as responses in the direction predicted, by the 
relational theory based upon the characteristics of the 
transposition stimuli. 

*J2 — *05. 

** £ < .01. 

*** R £ .001. 
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sets B and C and statistically significant comparisons 

between the treatment groups. As in the previous analysis 

there is a tendency for groups VF and VNF to have more Ss in 

the Verbalized category than groups NVNF and YC but the 

2 
differences among the groups were not significant (x = 4.44 

df = 3; £ > -50). Verbalizers in groups VF, VNF, and NVNF 

responded to the transposition stimuli primarily in a rela

tional manner while verbalizers in group YC responded, on a 

near chance basis. The total proportion of relational 

responses for all groups within the Verbalized category was 

significant. Nonverbalizers in groups NVNF and YC responded, 

primarily on a chance basis to the transposition stimuli. 

Comparisons between the groups within the Verbalized. 

category showed that groups VF, VNF, and. NVNF each had. a 

significantly higher proportion of relational responses than 

group YC. Comparisons within the Nonverbalized. category 

showed, that group NVNF had a significantly higher proportion 

of relational responses than group YC. It appears, there

fore, that posttransposition verbalizers in groups VF, VNF, 

and NVNF responded primarily in a relational manner while 

verbalizers in group YC and nonverbalizers in groups NVNF 

and YC responded on a near chance level. This indicates 

that many posttransposition verbalizers were responding 

relationally but they were simply responding to the reverse 

relational aspects of the stimuli. 
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A similar analysis of responses by posttrans-

position verbalizers to the other transposition stimuli 

should, also produce a more accurate view of the proportion 

of relational responding during transposition. This analysis 

is summarized, in Table 6. The proportions of relational 

responses shown in Table 6 are a combination of relational 

responses congruent with posttransposition verbalizations 

by Ss who verbalized following transposition and relational 

responses in the direction predicted by relational theory as 

a function of stimulus characteristics by Ss who did. not 

verbalize following transposition. Table 6 also shows 

statistically significant comparisons between groups. 

No change in the proportion of relational responses 

to set A can occur because the two theories do not make 

differential predictions concerning this set of transposition 

stimuli. 

To set B, groups VF, VNFf and NVNF responded, pri

marily in a relational manner while group YC responded at a 

near chance level. Comparisons between the groups showed. 

that groups VF and NVNF each had. a significantly higher 

proportion of relational responses than group YC. 

To set C, groups VF, VNF, and. NVNF responded, pri

marily in a relational manner while group YC responded, at a 

near chance level. Comparisons between the groups showed 

that groups VF, VNF, and NVNF each had a significantly higher 

proportion of relational responses than group YC. 
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Table 6. The Combined Proportion of Relational Responses by 
Posttransposition Verbalizers and Nonverbalizers 
to Transposition Stimuli and Statistically Sig
nificant Comparisons Between Groups 

Set Group Proportion Comparison 

A VF .63 NVNF > YC* 
VNF .62 
NVNF .73*** 
YC .55 

B VF .72*** VF > YC* 
VNF .70** NVNF > YC* 
NVNF .73*** 
YC .53 

C VF .72*** VF > YC*** 
VNF .70** VNF > YC*** 
NVNF .77*** NVNF > YC*** 
YC .38 

D VF . 65* VNF > YC*** 
VNF .80*** NVNF > YC*** 
NVNF .77*** 
YC *.48 

B&C VF .72*** VF > YC*** 
VNF .70*** VNF > YC*** 
NVNF .75*** NVNF > YC*** 
YC .46 

Note.—Relational responses by the verbalizers are 
defined as responses congruent with their posttransposition 
verbalizations. Relational responses by the nonverbalizers 
are defined as responses in the direction predicted by the 
relational theory based upon the characteristics of the 
transposition stimuli. 

*jo < .05. 

**£ < .01. 

***£ < .001. 
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Considering the total responses by each group to 

both sets B and C, groups VF, VNF, and NVNF responded pri

marily in a relational manner while group YC responded on a 

near chance basis. Comparisons between the groups showed 

that groups VF, VNF, and NVNF each had a significantly higher 

proportion of relational responses than group YC. 

To set D, groups VFf VNF, and NVNF responded pri

marily in a relational manner while group YC responded at a 

near chance level. Comparisons between the groups showed 

that groups VF, VNF, and NVNF each had a significantly higher 

proportion of relational responses than group YC. 

A comparison of the results summarized in Table 6 

with Table 3 shows that groups VF and VNF both show a general 

increase in relational responding. This can be seen as 

additional evidence that many postransposition verbalizers 

were actually responding relationally even though they were 

responding in the direction predicted by the single-unit 

theory. 

The major results can be summarized by a few brief 

statements. First, the hypothesis that training young 

children on a discrimination task until they could provide 

their own verbalizations of the relational aspects of the 

training stimuli would facilitate subsequent transposition 

behavior was not necessarily supported. Several Ss in the 

two verbal groups apparently experienced difficulty in 

maintaining the correct relational aspects of the stimuli 
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and they subsequently responded to the reverse relational 

aspects during transposition. On the other hand, the non

verbal group which was required to construct cards repre

senting training stimuli responded primarily in a relational 

manner during transposition. In addition, the two verbal 

groups' posttransposition verbalizations did not completely 

agree with their pretransposition verbalizations—several 

Ss verbalized the reverse relational aspects following 

transposition. Finally, the hypothesis that pretransposi

tion feedback from the experimenter informing that his 

verbalizations were correct would facilitate subsequent 

transposition behavior was not supported. 



DISCUSSION 

One of the principal findings of this study was that 

children who correctly verbalized, the relational aspects of 

the stimuli following the transposition task had. more 

correct relational responses (to transposition stimuli which 

clearly differentiated, between relational and single-unit 

responding) than children who either verbalized the reverse 

relational aspects or failed to verbalize at all. By con

sidering this finding alone one could state that the ability 

to verbalize the relational aspects of the stimuli facili

tated relational responding. This, of course, supports the 

results of the Morris and. Tempone (1969) study, but seemingly 

conflicts with the other major results of the present study. 

That is, if the ability to verbalize the relational 

aspects of the stimuli facilitated relational responding, it 

seems that simply requiring young children to develop 

appropriate verbal cues prior to a transposition task would, 

therefore, facilitate verbal mediation and. subsequent rela

tional responding. However, the present study also demon

strated that training young children on a discrimination 

task until they could provide their own correct verbaliza

tions of the relational aspects of the stimuli, prior to the 

transposition task, did. not necessarily facilitate subse

quent correct relational responding. In this respect, a 

39 
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distinction can be made between two categories of verbal-

izers. One category includes children who correctly 

verbalized the relational aspects of the stimuli both prior 

to and following the transposition task. The children in 

this category also tended to respond to the correct rela

tional aspects of the stimuli during the transposition task. 

This correct relational responding suggests that the presence 

of verbal concepts prior to the transposition task facili

tated subsequent correct transposition behavior and correct 

posttransposition verbalizations. The second category in

cludes children who also correctly verbalized, the relational 

aspects prior to the transposition task but then verbalized, 

the reverse relational aspects following transposition. 

Children in this latter category tended, to respond, to the 

reverse relational aspects of the stimuli during transposi

tion. This reverse relational responding suggests that the 

presence of verbal cues prior to the transposition task 

interfered with subsequent relational responding and. correct 

posttransposition verbalizations. However, the children in 

the latter category may also be seen as responding relation-

ally since their transposition responses were congruent with 

the reverse relational aspects of the stimuli. Furthermore, 

their transposition behavior was also congruent with their 

posttransposition verbalizations. Thus, it appears that the 

children in the latter category were also responding in a » 



41 

relational manner but they had the relational aspects of the 

stimuli reversed. 

The reversed responding found in the two verbal 

groups (VF and VNF) indicates that young children often have 

difficulty in maintaining verbal concepts and. subsequently 

integrating those concepts with overt responses. Thus, 

younger children may demonstrate that they have the appro

priate verbal concept, but they begin to experience some 

difficulty when they are required to integrate the verbal 

behavior or mediational processes with nonverbal or motor 

processes. The difficulty in integration of verbal cues and 

overt behavior may be a function of developmental factors. 

Luria (1957) has indicated that young children's verbal 

behavior is first just a means of communication, but as the 

child grows older his verbal behavior also becomes a means 

of regulating his own overt nonverbal behavior. White 

(1965), in a review of the research on changes in young 

children's learning processes, suggests that language devel

opment plays an important role in right-left orientation. 

Although children at about age 6 appear to know their left 

from their right it is not until later do they appear to be 

able to effectively use the right-left concept in more 

complex situations (e.g., in a two choice discrimination 

problem involving verbal concepts). In this respect, young 

children often become confused, as to which overt response to 

make in the presence of verbal symbolic cues. On the other 
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hand., older children seem to integrate right-left responses 

with verbal symbolic processes fairly well. Morris and 

Tempone (1969) also found that young children had more 

difficulty in integrating verbal cues with overt responses 

than did. older children. That is, they found, that young 

children who correctly verbalized, relational aspects of 

stimuli following a transposition task had fewer relational 

responses during transposition than older children who 

correctly verbalized, the relational aspects. Kendler and 

Kendler (1962) suggest that "... the acquisition of the 

verbal label by itself is not sufficient: the word must be 

integrated with other behavioral chains to influence problem 

solving behavior. And. for this to happen some developmental 

changes must first take place [p. 9]." Thus, the children 

in groups VF and VNF appear to be at a developmental stage 

where problem-solving is characterized, by simultaneously 

occurring vertical S-R chains (e.g., a verbal response chain 

and. an overt motor response chain) which are parallel and. do 

not consistently interact. When interaction does occur 

between the two behavioral chains the effect can be inhibi

tory as well as salutory. Thus, the presence of overt 

labels may either facilitate or interfere with young 

children's problem-solving behavior. Additional support for 

this contention is found in a series of studies reported, by 

Kendler and. Kendler (1967). These authors trained, young 

children to discriminate between objects (subgoals) which 
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could or could not be used to operate an apparatus which 

would then provide a reward (major goal). Two groups of 

children learned labels for the subgoal objects while one 

group did not. The results indicated that "... overt 

labels can facilitate, interfere, or have no effect on 

inferential problem solution [p. 188]." 

Although the present study shows that pretransposi-

tion verbal cues are important factors in mediational 

responses and. subsequent relational responding to a trans

position task it also indicates that factors other than 

verbal cues may be important in the acquisition of mediating 

responses. The present study demonstrated that young child.-

ren who were required to perform a rather concrete and non

verbal task of reconstructing cards which would, represent 

training stimuli (group NVNF) also demonstrated relational 

responding in the directions predicted by the mediational or 

relational hypothesis. McConnell (1964), in discussing 

perceptual mediating responses, proposed that ". . . per

ceptual responses can intercede between the external stimulus 

and overt response, in much the same manner as implicit 

verbal responses, and. provide stimulation which influence 

the overt response [p. 1381]." In support of this proposal, 

McConnell (1964) demonstrated, that a planned arrangement of 

stimuli elicited mediational responses by young children 

which were similar to older children's mediational responses 

elicited by verbal means. A similar process appears to have 
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occurred in group NVNF. That is, in the absence of verbal 

cues the young child, may have utilized his established 

ability to respond appropriately to nonverbal perceptual 

cues (e.g., perceptual relationships in stimuli). 

Piaget (1950, 1952) has also proposed that young 

children's cognitive processes are primarily perceptual in 

nature and the more abstract cognitive functions develop 

later. He postulated that the child first begins to display 

what can be called conceptual thought at about the age of 

two years (preoperational stage). However, stable and 

equilibrated mental actions do not begin to occur until 

about the age of seven years (period of concrete operations) 

and. become much more developed and. stable by the age of 

eleven years (period, of formal operations). The ages of the 

children in this study suggest that their cognitive processes 

may be undergoing a transition between the preoperational 

stage and. the period, of concrete operations. Therefore, 

perceptual activity would, in the absence of verbal cues, 

remain an important factor in concept formation for these 

young children. 

Another interpretation of the higher proportion of 

relational responding shown by the children in group NVNF is 

possible. The mean IQ level for group NVNF was the highest 

of all the groups. It is possible, therefore, that the 

children in this group were able to maintain their relational 

responding throughout the transposition task as a function 
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of higher intellectual functioning. However, even if group 

NVNF had the highest mean IQ level, no statistically 

significant differences were found among the groups regard

ing IQ levels. 

Another interesting finding of this study was that 

verbal feedback by the experimenter to the children con

cerning the correctness of their verbalizations of the rela

tional aspects of the stimuli did. not improve relational 

responding to the transposition task or posttransposition 

verbalizations. A few possibilities exist which may explain 

these data. First of all, feedback was only given to a 

verbal group (group VF). It is conceivable, therefore, that 

the children in this group were already having a difficult 

time in integrating their verbal cues with overt responding 

and additional information or cues were simply ignored. 

Secondly, feedback traditionally indicates the termination 

of a task and the children may have quickly disregarded their 

training in the belief that the experience was completed and. 

that they had. no further use for the information. Finally, 

teachers often indicate that young children are quite 

skeptical when they are informed, that they are doing some

thing correct and. they may tend to deviate somewhat from the 

correct response "just to make sure." The present study 

does not differentiate between these alternatives and they 

can, at this time, only remain hypotheses for further 

research. 
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The final major finding of this study was that the 

single-unit theory failed to predict accurately for any of 

the groups. Even the children who presumably should have 

profited most by reinforcement, due to an overlearning 

factor (group YC), failed to demonstrate single-unit 

responding. Furthermore, group YC was the only group whose 

verbalizers responded on a chance basis. This suggests that 

simple reinforcement principles do not facilitate concept 

formation and transposition behavior in young children. 

That is, problem solving tasks requiring the acquisition of 

concepts may be more easily solved by young children when 

the training consists of additional cues beyond those pro

vided by reinforcement for the correct discrimination. 

In summary, the results of the present study indi

cated that providing appropriate verbal cues and feedback to 

young children does not necessarily facilitate the integra

tion of simultaneously occurring vertical S-R chains. The 

results also suggest that the presence of verbal cues does 

not necessarily provide mediating stimuli in the formation 

of horizontal processes. Thus, some children profited by 

verbal cues and demonstrated correct relational responding 

to a transposition task but other children had difficulty in 

integrating the verbal cues with overt responding and. they 

subsequently reversed, the concept. In addition, other 

aspects such as developmental variables and perceptual 



mediation also appear to be important factors in young 

children's apparent mediational deficiency. 
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