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ABSTRACT 

The relationship between response latency and stereotyped behavior 

in young children was investigated using a concept identification task. 

Thirty-eight reflective and impulsive students selected on the basis of 

scores on the Matching Familiar Figures Test were obtained from 

kindergarten and second-grade elementary school students. Subjects 

were administered five discrimination learning problems using 

blank-trial probes. Kindergarten subjects showed significantly more 

position stereotypes than did second-grade subjects. Response 

latencies on experimental tasks were significantly shorter for 

second-grade subjects than for kindergarten subjects. Reflective 

subjects did not significantly differ from impulsive subjects in the 

use of stereotypes. A significant correlation was obtained between 

increased latency to responding and stereotyped patterns of responding. 

The results were interpreted as not supporting the concept of 

reflection-impulsivity or models of discrimination learning based on 

Piagetian theory. The critical role of pretraining procedures in 

investigations of hypothesis behavior in children was discussed. 
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CHAPTER I 

INTRODUCTION 

The emergence of mature learning strategies has been the focus of 

many learning theories. The idea that principles of learning evolve in 

a developmental sequence received its greatest impetus from the works 

of Jean Piaget. The last two decades have seen an explosive increase 

in research concerning learning in children. Much of this research has 

focused on the ages from 5 to 7 years, during which a child typically 

is introduced to formal schooling. According to many developmental 

theories, dramatic changes in how children think occur during this 

period. Flavell (1963) describes these changes, within a Piagetian 

framework, as the transition from preoperational to concrete 

operations: "As the child moves into his fifth, sixth, and seventh 

year, we see these preoperational traits give ground to traits 

characteristic of concrete operations. . . . The rigid, static, 

irreversible structures typical of preoperational thought begin, in 

Piaget's phrasing, to 'thaw out' and become more flexible, mobile, and 

above all decentered and reversible in their operations" (p. 163^. 

Other theorists have focused on this age as being particularly critical 

in the development of mature learning strategies. 

Kagan (1965a) published the results of five years of research on 

decision time in children. He found that children differ along a 

dimension termed "reflection-impulsivity." Reflection-impulsivity was 

described as "the child's consistent tendency to display slow or fast 

response times in problem situations with high response uncertainty. 



The results are persuasive in suggesting that a tendency for reflection 

increases with age, is stable over periods as long as 20 months, 

manifests pervasive generality across varied task situations, and is 

linked to some fundamental aspects of the child's personality 

organization" (p. 134). This research indicated that 

reflection-impulsivity was a developmental phenomenon characterized by 

increased latency and decreased errors in responding as the child grew 

older. Subsequent investigations have verified that developmental 

nature of reflection-impulsivity (Messer, 1976). 

Gholson (1980) described a separate developmental change, which 

parallels increases in reflectivity. Changes in the hypothesis 

behavior of children between the ages of 5 and 7 result in marked 

improvement in problem solving. Gholson attributes this improvement to 

the transition from preoperational to concrete operational stages of 

learning. 

When kindergarten students were administered simultaneous concept 

identification problems, they used stereotyped patterns of responding, 

which interfered with successful solution of the problems. 

Second-grade students, when presented with the same problems, use 

learning strategies that allow successful solution of the problem. 

This shift from stereotypic to logical patterns of responding is 

essential to the development of effective problem solving. 

The parallel development of reflectivit}- and the emergence of 

effective learning strategies between the ages of 5 and 7 years 

suggests a possible linkage between the two. It is possible that the 

ability to delay or defer responding is essential to the development of 

effective learning strategies. A more complete discussion of 



reflection-liDpuIslvlty and hypothesis behavior in children is necessary 

for a better comprehension of the potential relationship between the 

ability to withhold a response and the development of effective 

learning strategies. 

Research on Reflection-impulsivity 

Publication of the Matching Familar Figures Test (MFFT) by Kagan, 

Rosman, Day, Albert, and Phillips (1964) gave research scientists an 

easily administered measure of reflection-impulsivity. Following its 

publication, numerous studies of the concept of reflection-impulsivity 

and its relationship to other variables were published. Messer (1976) 

cites over 130 publications concerning reflection-impulsivity and its 

measurement with the MFFT. Of the areas discussed in this review, two 

are of particular interest: changes in reflection-impulsivity with age 

and differences in learning processes between reflective and impulsive 

subjects. 

The MFFT is the most widely used instrument for measuring 

reflection-impulsivity. The MFFT consists of 12 line drawings, which 

are presented to the subject one at a time with four closely matching 

facsimiles, only one of which exactly matches the standard. The 

latency to the first response and the total number of errors are 

recorded. Scoring is accomplished by means of a double median split. 

Individuals who score below the medlar latency score and above the 

median error score are classified as impulsive (fast-inaccurate). 

Conversely, individuals who score above the median latency score and 

below the median error score are labeled reflective (slow-accurate). 



A Bajor flaw in the use of the MFFT is that the assignment of 

subjects is sample specific. Criteria are established independently in 

each study. As a result, across studies it is possible that scores 

classified as impulsive by one investigator will be labeled reflective 

by another. To remedy this, Salkind (1978) published normative data 

for the MFFT based upon a sample of 2,800 children ranging from 5 to 12 

years of age. These norms allow more accurate classification of 

subjects and more meaningful comparisons among separate investigations. 

The initial assumption of Kagan and his associates was that the 

relationship between latency and accuracy increased monotonically with 

age. Subsequent research indicated a more complex relationship. 

Egeland and Weinberg (1976) compared the performance of kindergarten, 

second-grade, and fifth-grade males on the MFFT. Kindergarten subjects 

had shorter latencies than did either second- or fifth-grade subjects. 

However, fifth-grade subjects had shorter latency scores than did 

second-grade subjects. Cairns (1978) and Kilberg and Siegel (1973) 

reported decreases in errors after age 7, but no corresponding increase 

in latencies. 

Salkind and Nelson (1980) analyzed the normative data from 

Salkind's earlier investigation (1978). They reported that the 

relationship between increased time to first response and greater 

accuracy continued until approximately 10 years of age. After age 10, 

latency stabilized, while the number of errors continued to decrease. 

Messer's (1976) review enumerated several differences between 

reflective and impulsive subjects. Among his conclusions were that 

reflection-impulsivity (1) is relatively independent of IQ, (2) 

underlies differences in visual scanning strategies, (3) is related to 



certain clinical syndromes, and (4) is related to school failure. 

Other investigators have questioned several of these conclusions, 

especially the potential use of the MFFT as a diagnostic tool in 

determining clinical populations. 

These reservations are based on studies which report that the MFFT 

failed to differentiate between normal, learning disabled, mildly 

retarded, and hyperactive subjects. Nagle and Thwaite (1979), Quay and 

Brown (1980), and Sigg and Gargiulo (1980) reported that the 

reflection-impulsivity scores of learning disabled students were not 

significantly different from normal students. Similar results have 

been reported in comparisons of hyperactive and normal subjects. Brown 

(1980) compared hyperactive and normal males at the ages of 9 and 15 

years. No significant differences were found in latency measures, but 

there were significant differences in total numbers of errors. Both 

Campbell (1973) and Juliano (1974) found significant differences 

between normals and hyperactives on the MFFT but, in each case, total 

number of errors was a better predictor than latency and error scores 

combined. 

The relationship between latency and errors is present in mildly 

mentally retarded persons, but at somewhat lower correlations than 

those reported in normal subjects (Borys and Spitz, 1978; Gozali, 1969; 

Hays, Prinz, and Siders, 1976; and Rotatori, Cullinan, Epstein, and 

Lloyd, 1980). Borys and Spitz (1978) found no differences on the MFFT 

between educable mentally retarded and normal subjects when matched for 

MA. Gozoli (1969) analyzed the response style of 8- to 10.5-year-old 

educable mentally retarded subjects. Of the subjects classified as 



impulsive, 67% used a position set response pattern. None of the 

subjects classified as reflective used a position set in responding. 

Based upon the current literature, the MFFT does not reliably 

distinguish between groups considered learning deficient. Total number 

of errors on the MFFT is a better predictor than latency and error 

scores combined. Examination of these investigations suggests that the 

major learning characteristic is not impulsive responding but rather 

the use of poorer learning strategies. Although Arizmendi, Paulsen, 

and Domino (1981) recommend the MFFT as a potential clinical tool based 

upon its superiority to existing clinical measures of impulsivity, they 

admit that there is little research evidence of its value as a 

diagnostic instrument. 

Two areas where consistent differences have been reported between 

reflective and impulsive subjects are scanning behavior and strategies 

of learning. Seigelman (1969) monitored the eye-movements of 

reflective and impulsive fourth-grade males, and reported that 

reflectives made more comparisons between stimuli and observed more 

than twice the alternatives shown by impulsives. Using the MFFT, Drake 

(1970) similarly found that impulsives considered significantly fewer 

alternatives. Nine-year-old reflectives scanned an average of 5.5 of 

the 6 alternatives, while impulsives scanned only 4.5 of the 

alternative items. Kendall, Hooke, Rymer, and Finch (1980) and Egeland 

and Weinberg (1976) manipulated the number of alternatives on the MFFT. 

Increasing the number of items lengthened response time for 

reflectives, but had no significant effect on the response time of 

impulsives. In these studies, reflectives made more homologous 

comparisons among a greater number of alternatives. 



Reflectives differ from impulsives not only in scanning behavior, 

but in the strategies used to solve problems. Adams (1972) randomly 

assigned one of three knobs as correct for each subject. Activating 

this knob was reinforced on 33% of the trials. He then recorded the 

guessing patterns of reflective and impulsive 6- and 8-year-olds. 

Younger subjects used more repetitive patterns for responding and 

failed to abandon nonproductive strategies. Impulsives responded in a 

manner similar to younger age groups, while reflectives responded 

similar to older age groups. No significant differences were found 

between impulsive 8-year-olds and reflective 6-year-olds. 

Zelniker, Jeffrey, Ault and Parsons (1972) argued that the 

differences between impulsives and reflectives were primarily 

qualitative, that impulsives used a global strategy, whereas 

reflectives analyzed the task into component parts. If so, on tasks 

requiring global strategies, the performance of impulsives would be 

superior to that of reflectives. Loper, Hallahan, and McKinney (1982) 

failed to find the differences reported by Zelniker et al. (1972). 

They did find that both reflective and impulsive subjects were able to 

alter their strategy to either global or analytic, depending upon the 

reinforcement condition. On other tasks, qualitative differences have 

been demonstrated. 

On many tasks, reflectives tend to give the more mature or highly 

developed response. Katz (1971) reported that on a color-form matching 

task, reflectives gave more form responses, whereas impulsives favored 

color responses. Reflectives are more likely to respond analogically, 

while impulsives are more likely to respond associatively on reasoning 
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tasks (Achenbach, 1969). Impulsives show less understanding, but 

express greater mirth at high-affect cartoons (Brodzinsky, 1975). 

A finding common to many comparative studies of impulsivity-

reflectivity is its developmental nature. Impulsives tend to respond 

in a manner characteristic of younger groups, whereas reflectives 

respond in a manner characteristic of older groups. That there is a 

marked increase in latency to responding accompanied by greater 

accuracy on the MFFT between the ages of 5 and 10 years has been 

well-documented by Salkind (1978). However, there has been little 

research into the cognitive processes underlying these changes in 

latency and accuracy. 

Temporal Stacking 

White (1965) drew similar conclusions to Kagan's (1965a) on the 

importance of longer latency responding to the development of mature 

learning strategies. To a greater extent than Kagan, he attempted to 

describe the cognitive changes underlying the increase in response 

latency. Kagan based his concept of reflectivity-impulsivity solely 

upon the variable of decision time and attempted to generalize his 

findings to other learning and personality variables. In contrast, 

White based his conclusions upon the review of a wide range of research 

on learning in children, and attempted to integrate these into a single 

corcept of temporal stacking. 

White (1965) argued that "evidence indicates that competing 

responses in several kinds of learning are 'temporally stacked,' that 

is, that different responses become maximally 'ready' in different time 

zones after the stimulus has initiated the hunt for a response. Thus 



any momentary or long-term Influence which tends to speed up or slow 

down a subject's response tempo will to some extent also determine his 

selection of the responses available to him. Consistent selection of 

long latency responses would appear to depend critically upon the 

subject's ability to Inhibit or delay the delivery of a response" (p. 

189). 

White concludes that major changes in learning occur between the 

ages of 5 and 7 years. This transition is characterized as a shift 

from "animal-like" to "human-like" learning. Earlier learning 

processes are described as being predominantly associative in nature. 

Between the ages of 5 and 7, a new level of functioning arises that is 

characterized by: 

(1) The use of language representations as independent of their 

referents, i.e., as "pure stimulus acts." 

(2) The ability to attend to invariants in a surround of 

variants. 

(3} The use of planning and inferential sequences. 

(4) The increasing dependence upon vision and audition in 

relation to the other senses. 

Critical to the development of this new function is the ability to 

inhibit the more primitive associative responses. 

White (1965) lists 21 behavior changes that occur during the 

period between 5 and 7 years of age. It is upon these that he bases 

his description of the newly emerging level of cognitive functioning. 

Among the most salient is the work of Kendler and Kendler (1962) on 

shift behavior in children. Extradimensional shifts are easier for 

both animals and children under age 5. After age 5, reversal shifts 
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become easier for humans. Kendler attributes this shift to the 

development of mediating processes, the most common being words. 

Two important changes that occur during this period include a 

shift from tactual to visual exploration, and from color to form 

dominance in visual discriminations. This is interpreted by Bruner, 

Olver, and Greenfield (1966) as a shift to coded representations as the 

child matures. There also is a broadening of transposition during this 

period; relationships between objects become more important than the 

physical characteristics of the objects themselves (White, 1965). 

W]-iite enumerates other changes in behavior that occur during this 

period, invoking them as additional evidence for a change from 

"associative-type" to "cognitive-type" functioning. If White's concept 

of temporal stacking is accepted, it follows that the emergence of 

hig:her-order cognitive functions between the ages of 5 and 7 years may 

be responsible for the increased latency and accuracy of response 

reported by Kagar. and his associates. 

Hj'-pothesis Testing 

Gholson (1980) analyzes the cognitive processes "nderlying 

learnine in childrer. to a greater degree than either Kagan (1965a) or 

Vhire (1965). He uses hypothesis testing ir. children to attempt to 

determine the nature of underlying developmental stages. Latency or 

decision time is rot a major factor in the theorizing of Gholson. 

Rather, he centers on changes in patterns of responding during 

preschool and the early elementary years. 

In The Cognitive Developmental Basis of Human Learning: Studies 

in Hypothesis Testing, Gholson (1980) describes his research on 
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hypothesis testing In children, and presents a developmental theory of 

human learning. It is rooted in the earlier work of Harlow and Levine. 

In his work with monkeys, Harlow (1950) noted that several stereotyped 

patterns of responding often preceded the solution of the problem. 

These stereotyped patterns of responding that hindered solution of the 

problem he termed "error factors." They included: 

(1) Stimulus preference: a repetitive choice of the incorrect 

stimulus object or avoidance of the correct stimulus object. 

(2) Position habit; persistent response to either the left or 

right position regardless of the position of the correct 

stimulus. 

(3) Response shift; a shift to the incorrect stimulus object 

following a series of correct responses. 

(4) Differential cue: an error on the trial following a change 

in the position of the correct object. 

A former student of Harlow, Marvin Levine, published a series of 

highlv influential studies on hypothesis behavior (Levine, 1959, 1963, 

1966). Levine (1959) introduced a model of hypothesis testing ir 

monkeys and further refined Harlow's classific-tory scheme. He based 

his model on Krechevsky's (1932) definition of a hypothesis as an 

identifiable pattern of responses to a selected stimulus set. Levine 

described hypothesis behavior in terms of; 

(1) The outcome of a given trial: if reinforcement is obtained, 

the subject "wins." If the subject fails to obtain 

reinforcement, then he "loses.' 

(2) The dimension to which a subject responds: either object or 

position cues. 
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(3) The dimension to which the subject responds on the succeeding 

trial: if the subject responds to the same dimension as on 

the preceding trial, he "stays." If a subject responds to a 

different dimension than on the previous trial, he "shifts." 

This system allows a response to be categorized in one of nine ways; 

Position Cues Stimulus Object Cues 

(1) win-stay, lose-stay (5) win-stay, lose-stay 

(2) win-shift, lose-shift (6) win-shift, lose-shift 

(3) win-stay, lose-shift (7) vin-stay, lose-shift 

(4) win-shift, lose-stay (8) win-shift, lose-stay 

(9) random responding 

Levine (1963) extended this model to adult human subjects and 

obtained radically different results from those obtained using monkeys. 

He also introduced a new procedure to determine the hypothesis being 

used by the subject. In previous experiments, the subject received 

feedback after every trial; one of the responses was always rewarded, 

and the other was not. In this experiment, Levine used a series of 

nonoutcome trials. The subject was told that there would be trials on 

which no feedback was given, but that the experimenter knew the correct 

response so the subject was to try to respond correctly. A series of 

blank-trials (called probes) allows the experimenter to infer the 

hypothesis being used. The behavior of subjects on problems containing 

blank-trials was essentially the same as that of subjects who were told 

"correct" on these trials. This equivalency of blank-trials to 

feedback trials came to be known as "the Blank Trials Law." Using this 

procedure, he found that the stereotypic patterns of responding based 
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on position that were so prevalent in monkeys did not occur with 

college students. 

This difference in responding between humans and monkeys led 

Levine to modify his model of hypothesis behavior. He redefined the 

term "hypothesis" from consisting of an identifiable response pattern 

to being the determinate of an identifiable response pattern. 

Hypotheses became the mediating processes that are expressed in 

behavior. Consequently, the effects of reinforcement are not upon the 

response, per se, but serve to confirm or disconfirm the mediating 

hypothesis. 

A second major change in the model was the distinction between the 

prediction and response set hypotheses. Prediction hypotheses are 

sensitive to response outcome, and are discarded upon discomfirmation. 

In contrast, response set hypotheses are not sensitive to outcomes, and 

may be repeated despite discomfirmation. 

Gholson's major contribution was to investigate Levine's 

distinction between prediction and response set hypotheses in a 

developmental context. It had been demonstrated that response sets 

dominate the behavior of rats (K-^echevsky, 1932), chimpanzees 

(Schusterman, 1961), and monkeys (Levine, 1959). Levine (1963, 1966) 

reported that response sets were absent in college students. As a 

student of Levine and later as an independent investigator, Gholson 

extended Levine's work to children and attempted to adapt his model of 

hypothesis behavior into existing theories of cognitive development. 

Gholson (1980) proposed a model of cognitive development, which 

included some new concepts and different terminology than Levine's 

model. This includes the concept of systems. Systems are plans that 
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generate h3rpothese8 in a specific sequence. There are two types of 

systems: strategies and stereotypes. Strategies are sequences of 

prediction hypothesis that always result in the solution of a problem. 

Stereotypes are long sequences of response set hypotheses, which are 

maintained in spite of repeated disconfirmation. Stereotypes serve as 

the ground from which strategies emerge as the child matures. 

Gholson, Levine, and Phillips (1972) identified three stereotypes 

based upon specific response set hypotheses; 

(1) Stimulus preference: a hy-pothesis dictated by a specific 

stimulus cue despite repeated disconfirmation. 

(2) Position preference: a hypothesis determined by a specific 

location on the stimulus array. 

(3) Position alternation: a hypothesis determined by systematic 

changes of position on the stimulus array. In two-choice 

problems, the subject alternates between the right and left 

sides of the stimulus array. 

Gholson also listed three strategies: 

(1) Focusing: the subject eliminates all logically disconfirmied 

hypotheses on each trial. 

(2) Dimension checking: the subject systemsrically tests each 

dimension one at a time. 

(3) Hypothesis testing; the subject tests all hypotheses one at 

a t ime. 

Several probes are necessary to identify the specific systems used 

in simultaneous concept identification problems. In 1966, Levine 

published a methodology of simultaneous concept identification, which 

was widely adopted by other investigators. The method consisted of 16 
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two-choice discrimination problems Involving 16 trials. The stimuli 

varied along four binary dimensions (color, letter of alphabet, size, 

and position). The stimulus pairs are displayed on a card with one 

value of each dimension contained in one stimulus, and the other value 

of each dimension being contained in the other stimulus. This results 

in eight stimulus pairs, which are divided into two counterbalanced 

sets. The stimuli are arranged so as to be internally orthogonal. 

Each level of every dimension appears exactly twice with each level of 

every other dimension. One set of stimuli is used for outcome trials; 

the other is used on nonoutcome trials. 

Gholson et al. (1972) adopted this paradigm to allow 

identification of specific systems. A potential problem in using 

Levine's (1966) methodology with young children is that the response 

patterns corresponding to two of the simple hypotheses were 

position-alternation patterns. Also position itself ("right" side and 

"left" side) was used as one of the dimensions. Young children 

spontaneously display the response set of position-alternation and 

position-preference. Such response sets would erroneously be 

interpreted as sirple hypotheses using Levine's (1966) methodology. 

To correct this, Gholson et al. (1972) replaced position as a 

dimension with a line above or below the alphabetic character ("line 

up" or "line down"). Also, each of the eight possible hypotheses are 

identified by a unique 3-1 (3 responses to one side, 1 to the other 

side) response pattern during the four-trial probe sequence. Position 

alternation and position preference are identified by a 4-0 and 2-2 

response pattern respectively. This is illustrated in Figure 1. 
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Table 1 

The Hypothesis Sampling Systems, 
and an Example of Their Manifestation 

System 

Focusing 

Dimension Checking 

Hypothesis checking 

Stimulus preference 

Position alternation 

Position preference 

FjHj 

+ Large 

+ Large 

+ Large 

+ Large 

+ LRLR 

+ LLLL 

Example of 

^2«2 

- White 

- White 

- Small 

- Large 

- RLRL 

- LLLL 

Manifestation 

F3 H3 

- Square 

- Line Down 

- White 

- Large 

- LRLR 

- LLLL 

^ , \ 

- Souare 
* 

- Black 

- Large 

- RLRL 

- LLLL 

F = Feedback Trial 1; H = Hypothesis 1 

(From Gholson, 1980, p. 41) 

The trials were arranged so that a prearranged sequence of 

feedback was given to facilitate the identification of the specific 

learning strategy being used. The procedure for identifying the six 

systems listed by Gholson (1980) is shown in Table 1. 

Gholson et al. (1972) performed a systems analysis on the 

sirnltaneous concept identification learning of elementary and college 

students. This analysis showed that college students used a focusing 

strategy almost 50% of the time, and did not manifest stereotypes. 

Second-grade subjects used dimension and hypothesis checking almost 

equally, and did not use the focusing strategy. In a second 

experiment, second-grade students and kindergarten students were 

compared. The h5T)othesis behavior of the second-graders replicated the 

results of the first experiment. Kindergarten subjects used 

stereotypes almost exclusively. There was very little overlap in the 
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distributions of hypothesis behavior in kindergarten and second-grade 

subjects. 

This shift from stereotypic to strategic hypothesis behavior 

occurred approximately between the ages of 5 and 7 years. The same 

period was identified by White (1965) as being marked by the 

development of the ability to inhibit responding and the emergence of 

higher-order cognitive processes. 

Gholson and McConville (1974) argued that the changes in 

hypothesis behavior observed between the ages of 5 and 7 years were a 

result of the transition from the preoperational to the concrete 

operational stage of development as described by Piaget. Stereotypic 

responding arises out of the limitations of preoperational thinking. 

The preoperational child assimilates external events into his own 

actions. Thus, reinforcement contingencies are incorporated into the 

response itself and are not seen as contingent events. Preoperational 

children fail to decenter, that is, they fail to consider all aspects 

of a problem. They characteristically focus on a single aspect of a 

problem such as position or cue resulting in position or stimulus 

preference stereotypes in two-choice discrimination problems. Since 

the preoperational child does not understand class inclusion, stimulus 

cues are not ordered along dimensions. Because of these limitations, 

solutions to problems typically are arrived at through unsystematic 

trial and error. 

In contrast, concrete operational children are able to separate 

environmental contingencies from their own actions, to decenter, and to 

understand class inclusion. The concrete operational child deduces 

classes serially; the child moves from cue to cue within a class 
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(hypothesis checking) or adds a class to a class resulting in a larger 

class (dimension checking). However, he is unable to consider all 

classes simultaneously and logically eliminate all incongruent 

solutions, skills which are necessary to use of a focusing strategy. 

As a result of these cognitive functions, the concrete operational 

child progresses to hypothesis and dimension checking strategies but is 

precluded from developing a focusing strategy. 

In a study designed to further investigate the transition between 

stereotypic and strategic responding, Gholson, 0'Conner, and Stern 

(1976) used two Piagetian tasks, number and continuous quantity, to 

classify kindergarten subjects into preoperational and concrete 

operational groups. They were given concept identification tasks 

similar to those of Gholson et al. (1972) in comparing the hypothesis 

behavior of elementary and college students. The results of this study 

indicated that the performance of the concrete operational kindergarten 

subjects closely resembled that of the second-grade subjects in the 

earlier study. 

Gholson (1980) reasoned that learning strategies do not emerge 

suddenly, but evolve from the component parts of earlier stereot>'pes. 

His research indicated that the component parts of learning strategies 

combine in a specific developmental sequence. The stereotj^pes of 

kindergarten children consisted of position preference, position 

alternation, and stimulus preference. Position preference was the most 

primitive and characterized responding until approximately age 4. 

After age 4, position alternation began to increase. Feedback 

consequences come to dominate hypothesis behavior by about age 8 or 10, 
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and the development of "lose-shift" behavior preceded the development 

of "win-stay" behavior. 

Levinson and Ross (1967) found that hypotheses in which the "win" 

or "lose" component has the same response component (win-stay, 

lose-stay, or win-shift, lose-shift) dominate to around age 6. After 

age 6, object components become combined with position components until 

feedback consequences (win-stay, lose-shift) come to dominate about age 

10. 

The Relationship between Reflectivity 
and Hypothesis Behavior 

Current evidence indicates that discrimination learning during the 

ages from 5 to 7 years is marked by two characteristics; a significant 

increase in decision time and accuracy, and a radical change in 

learning strategies. Independent lines of research on cognitive tempo, 

temporal stacking, and hypothesis behavior suggest a relationship 

between developmental trends in cognitive tempo and learning 

strategies. The exact nature of this relationship has not been 

determined. 

Several investigators have commented on the possibility of such a 

relationship. Lowry and Ross (1975) wrote, "In learning or 

problem-solving situations, quick and apparently impulsive responses 

are often associated with position or object preferences which appear 

to be at least partially responsible for the child's failure to learn 

or employ useful problem-solving strategies" (p. 133). Seigleman 

(1969) pointed out "the impulsive's acceptance of the immediately 

perceived global stimulus resembles the centration described in younger 
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children by Piaget" (p. 1221). Ault (1973) concluded "there is a 

strong cognitive development component underlying reflection-

impulsivity, especially at earlier grades" (p. 264). 

The relationship of reflectivity to hypothesis behavior has been 

investigated in two studies. Nuessle (1972) studied the proficiency of 

focusing strategies in impulsive and reflective fourth- and ninth-grade 

students. The subjects were selected on the basis of the MFFT using 

the double median split method of classifying subjects. 

Each subject was administered Levine's (1966) simultaneous 

concept identification task. The stimuli varied along four binary 

dimensions (size, color, letter, and position). The eight possible 

stimulus pairs were grouped on two sets of cards with one value of each 

dimension on each card. The cards were arranged to be internally 

orthogonal, that is, each level of each dimension appears twice with 

every level of every other dimension. This allows determination of the 

specific hypothesis being used on probe trials since each is 

characterized by a unique pattern of right-left responding. 

The subjects were given six practice problems to ensure 

familiarity with all eight possible hypotheses. The subjects were then 

administered 16 experimental problems. Each problem consisted of three 

sets of probe trials followed by an outcome (feedback) trial. 

Analysis of the data revealed that the strongest main effect was 

grade level. Ninth-grade subjects eliminated significantly more 

incorrect hypotheses following negative feedback than did fifth-grade 

subjects. Reflectives demonstrated better focusing than did impulsives 

at a significant level. As was expected, the performance of younger 

reflectives closely resembled that of older impulsives. 
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Analysis of the latency of the next response following feedback 

showed that reflective subjects had longer latencies than did impulsive 

subjects following negative but not positive feedback. The latency 

score of efficient focusers was significantly greater than that of 

inefficient focusers. The results of this investigation suggest at 

least three conclusions: (a) performance on the MFFT is related to 

hypothesis behavior, (b) longer latencies following negative feedback 

are related to more efficient learning strategies, and (c) hypothesis 

behavior of younger reflectives resenbles that of older impulsives. 

A second investigation of reflectivity and hypothesis behavior 

was published by McKinney (1973). He compared the learning 

strategies used by reflective and impulsive second-graders on a matrix 

solution task. The subjects who scored above the median latency score 

and below the median error score were classified as reflectives, while 

subjects who scored below the median latency score and above the median 

error score were classified as impulsives. 

The stimuli consisted of 16 line drawings of flowers differing on 

four binary dimensions (size, color, number of petals, and color of 

stem). Each subject solved three problems. Solutions were assigned to 

one of four learning strategies; (a) focusing was defined as testing 

one stimulus dimension on each information trial, (b) scanning was 

defined as a systematic testing of each stimulus, (c) random testing 

was defined as the testing of stimuli without any detectable pattern, 

and (d) mixed strategy was defined as any combination of these 

strategies. 

Reflective subjects used focusing on 73% of the trials as 

compared with 33% for the impulsives. Impulsive subjects used a 
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random or mixed strategy on 55Z of the trials as compared with 25Z for 

reflective subjects. Differences were reliable on all three problems. 

As compared to impulsive subjects, reflective subjects used 

predominantly different and more efficient learning strategies. 

Both the studies of Nuessle (1972) and McKinney (1973) indicate a 

possible relationship between reflection-impulsivity and hypothesis 

behavior. However, there is little information on the possibility of 

such a relationship during the critical transition period between 5 and 

7 years of age. This period is characterized by dramatic changes in 

learning strategies which may result from fundamental changes in 

cognitive processes such as those described by Gholson (1980) and White 

(1965). Beyond changes in learning strategies, this period Includes 

the emergence of longer decision times and improved performance (Kagan, 

1965a). A central question then is if the development of the ability 

to delay a response is crucial to the development of more efficient and 

developmentally advanced learning strategies. 

Methodological Considerations 

The most widely used method for classifying subjects on the basis 

of the MFFT is the double median split criteria. This method assigns 

subjects on the relationship of individual scores to the median. 

Subjects who score above the median latency score and below the median 

error score are classified as reflectives. Conversely, subjects who 

score below the median latency score and above the median error scores 

are classified as impulsive. Salkind and Wright (1977) point out two 

methodological problems associated with this scoring method. 
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The first major problem Is that the criteria for assigning 

subjects are sample defined. Studies sampling from similar populations 

have obtained widely different median latency and error scores. Such 

discrepancies threaten the external validity of the measure and make 

comparisons of the results of independent studies difficult. To 

correct the problem of sample generated criteria, Salkind (1978) 

published norms for the MFFT for the ages from 5 through 12 years. The 

use of these norms allow the comparison of the results obtained from 

individual subjects and selected samples to a greater population. 

A second major problem with the double median split method of 

classifying subjects is the nominal assignment of subjects to 

categories. This technique arbitrarily separates subjects whose scores 

are very similar, but on opposite sides of the median, while combining 

individuals whose scores are widely separated but on the same side of 

the median. Nominal classification also wastes valuable information on 

the degree of reflection-impulsivity. 

Salkind and Wright (1977) proposed a model of cognitive style 

which included two dimensions of impulsivity and efficiency. The 

concept of impulsivity is unchanged from that of Kagan (1965a). 

The second concept, that of efficiency, is based upon the idea that 

the most efficient strategy in most learning situations is to 

maximize the trade-off between time and accuracy. The construct of 

efficiency measures the performance of subjects along the dimension 

of fast-accurate (efficient) and slow-inaccurate (inefficient). 

This model measures reflection-impulsivity along a continuous 

scale. The subject's mean latency and total number of errors is 
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transformed into ^ scores, and the subject's Impulsivity is determined 

by the formula 

I « Z - Z 
-i ^ -li* 

where Î  = impulsivity for the l.th individual; Z = a standard score 

for the l.th individual's total errors; and Ẑ. . = a standard score for 

the dLth individual's mean latency. 

Using this formula, large positive 1 scores indicate impulsivity, 

while large negative 1_ scores indicate reflectivity. 

The use of this model in combination with the use of norms for 

assigning subjects to experimental groups allows the experimenter to 

have continuous measures of reflection-impulsivity, and avoids the 

problem of sample-generated criteria. Of major interest to this 

investigation is the relationship between the development of the 

ability to delay or defer responding and the emergence of learning 

strategies. 

Summary 

Independent lines of research on reflection-impulsivity, temporal 

stacking, and hypothesis behavior all point to the ages of 5 to 7 years 

as crucial to the development of mature learning strategies. Two major 

learning variables have been considered in this discussion; the 

development of the ability to delay or defer a response and the 

emergence of hypotheses testing strategies. Currently there is little 

information on the possible linkage of these two developmental 

phenomena. Of central interest is the possible relationship of the 
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development of longer latency responding to the development of learning 

strategies. 

Kagan et al. (1964) introduced the concept of cognitive tempo as 

measured along the dimension of reflection-impulsivity. He defined 

reflection-impulsivity as the consistent tendency to respond quickly or 

slowly in situations of high response uncertainty. This concept was 

based upon the positive relationship between latency and accuracy of 

response in matching to sample discrimination tasks. The relationship 

appears to be particularly important during the kindergarten and early 

elementary years. 

Kagan et al. (1964) developed the Matching Familiar Figures Test 

with which to measure reflection-impulsivity. This test consists of 12 

match to sample problems on which the latency to first response and the 

total number of errors are determined. These scores allow a subject's 

response pattern to be classified as either impulsive (fast-inaccurate) 

or reflective (slow-accurate). The correlation between latency and 

total number of errors on the MFFT ranges from r = -.48 for 4-year-old 

subjects to r = -.58 for 10-yeai-clds (Salkind and Nelson, 1980). 

After age 10, latency to response stabilizes while the total nut.ber of 

errors continues to decrease. 

Following the publication of the MFFT, a great many studies 

investigating the MFFT and its relationship to other variables were 

published. These studies ranged from the personality correlates of 

impulsivity-reflectivity to its relation to motor skills. Two 

areas of investigation most pertinent to two-choice discrimination 

learning were the relationship of reflectivity-impulsivity to 

visual scanning behavior, and the learning strategies employed by 
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reflective and impulsive subjects. Investigations of visual scanning 

behavior indicated that reflectives typically make more comparisons 

between alternative stimuli and their homologous parts than do 

impulsive subjects. Increasing the number of alternative items 

increases the latency to first response for reflectives, but not for 

impulsives. 

Reflectives also differed from impulsives in the learning 

strategies they employed to solve problems. Reflectives tend to 

abvandon unsuccessful strategies more quickly than do impulsives, give 

the more mature form response on color-form discriminations, and be 

more likely than impulsives to reason analogically than associatively. 

Reflectives prefer analytical problem-solving strategies in comparison 

to the global strategies used by impulsives. A finding common to many 

studies of reflection-impulsivity is that the performance of younger 

reflectives is similar to that of older impulsives. The shape of the 

developmental curve of reflection-impulsivity has led several 

investigators to suggest that there is a strong cognitive development 

component underlying changes in reflectivity-impulsivity, especially at 

the earlier elementary school grades. 

After reviewing a wide range of studies of learning in children. 

White (1965) proposed the concept of temporal stacking. The concept of 

temporal stacking is based upon the idea that any momentary or 

long-term influence that tends to speed up or slow down a subject's 

response tempo will, to some extent, determine his selection of the 

responses available to him. White listed 21 behavioral changes that 

occur in children's learning between the ages of 5 and 7 years. These 

include changes in the ease of extra- and intra-dimensional shifts, a 
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shift from color to form dominance in discrimination learning, 

increased analogical reasoning, and the development of a planning 

function. White argued that these changes in learning between the ages 

of 5 and 7 years reflect a transition from "associative-type" to 

"cognitive-type" reasoning. The development of the ability to delay a 

response is critical to the transition to more highly developed 

cognitive functioning. 

In a series of investigations, Gholson (1980) analyzed the 

emergence of learning strategies in children. He found a radical 

change in the hypothesis testing strategies of children between 

kindergarten and the second-grade. In simultaneous concept 

identification problems, kindergarten subjects used stereotypic 

patterns of responding almost exclusively, whereas second-grade 

subjects used strategies that would ultimately lead to a solution. 

Gholson termed the response sets used by the kindergarten subjects as 

stereotvpes defined as a hypothesis based upon position or object 

preference that is not subject to disconfirmation. The secuences of 

hypothesis testing used by older subjects he termed strategies defined 

as hypothesis based upon on stimulus cues that aie subject to 

disconfirmation and ultimately lead to solution of the problem. 

Gholson states that this transition from stereotypic hvpotheses tc 

strategic hypotheses derives from the transition from Piaget's 

prect>erational stage of development to the concrete operational stage 

of development, which typically occurs between the ages 5 and 7 years. 

Nuessle (1972) administered Levine's (1966) concept identification 

task to reflective and impulsive fifth- and ninth-grade subjects. 

Ninth-grade and reflective subjects used significantly more efficient 
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focusing. Reflectives had significantly greater response latencies on 

trials after negative feedback than did Impulsives. On the basis of 

this study, Nuessle concluded that performance on the MFFT is related 

to hypothesis behavior, and that longer latencies following negative 

feedback are associated with more efficient focusing. 

McKinney (1973) compared the learning strategies used by 

reflective and impulsive second-grade subjects on a matrix solution 

task. Reflectives used a focusing strategy on 73% of the trials as 

compared with 33% for the impulsives. Impulsives used a random or 

mixed strategy on 55% of the trials as compared with 25% for 

reflective subjects. Reflectives characteristically used different 

and more efficient learning strategies. 

Neither of these studies directly address the question of 

whether the ability to delay or defer responding is related to the 

development of effective learning strategies. However, the literature 

suggests a potential relationship between the development of 

reflectivity and the emergence of functional learning strategies 

between the ages of 5 and 7 years. 

Statement of the Problem 

Many theorists agree that new strategies of learning emerge 

between the ages of 5 to 7 years. Gholson (1980) has established that 

stereotypic patterns of hypothesis behavior give way to effective 

hypothesis testing strategies during this period. White (1965) 

theorized that the development of the ability to delay or defer 

responding during this period was crucial to the emergence of new 

learning processes. Kagan et al. (1964) noted the relationship between 
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Increased decision time and greater accuracy on discrimination learning 

tasks during this period. He based his construct of reflection-

impulsivity on this relationship between longer latency to respond and 

greater accuracy. A match to standard discrimination test, the 

Matching Familiar Figures Test, was developed to measure reflection-

impulsivity. This test is used to classify the subject's cognitive 

style as either slow-accurate (reflective) or fast-inaccurate 

(impulsive). The purpose of this study is to determine if greater 

reflectivity as measured by the Matching Familiar Figures Test is 

related to the development of more efficient hypothesis behavior. 

The following hypotheses were tested: 

1. Second-grade subjects manifest significantly more 

hypothesis testing strategies than do kindergarten 

subjects. 

2. Second-grade subjects are significantly more reflective 

than are kindergarten subjects. 

3. Reflective subjects evidence more hypothesis testing 

strategies than do impulsive subjects. 

4. Reflective subjects demcnstrate more "win-stay" and less 

"lose-stay" behavior than do impulsive subjects. 

5. Reflective subjects have significantly longer latencies 

to response after negative feedback than do impulsive 

subjects. 

6. Reflective second-grade subjects use a dimension checking 

strategy significantly more than do impulsive 

second-grade subjects. 
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7. The hypothesis behavior of reflective kindergarten 

subjects resembles that of impulsive second-grade 

subjects. 

8. Second-grade subjects and reflective subjects solve 

significantly more experimental problems correctly than 

do kindergarten and impulsive subjects. 



CHAPTER II 

METHOD 

Subjects 

The subjects were 38 kindergarten and 38 second-grade students 

selected from Cooper Elementary School in Woodrow, Texas. According to 

administrators, a majority of the students are from middle- and 

lower-income families. The parents of each kindergarten and 

second-grade student received a letter that included a brief 

explanation of the research project and a consent form based upon 

criteria outlined by the Texas Tech University Human Subjects Welfare 

Committee. A copy of this letter and the enclosed consent form is 

shown in Appendix A. Parental consent was obtained for 51 kindergarten 

students and 61 second-grade students. Subjects were selected from 

these students on the basis of their scores on the MFFT. One black and 

11 hispanics were included in the subject pool. Kindergarten subjects 

were administered the preschool version of the MFFT (Yando and Kagan, 

1968). Subjects were classified according to the double-median split 

method described by Kagan et al. (1964). Students who scored above the 

median latency and below the median number of errors were classified as 

reflective, while students who scored below the median latency and 

above the median number of errors were classified as impulsive. Of the 

students administered the MFFT at each grade level, 19 kindergarten 

students were classified as reflective and 21 were classified as 

impulsive. The families of two kindergarten subjects subsequently 

moved and they did not participate. One reflective and four impulsive 

32 
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second-grade subjects were eliminated randomly from the Investigation 

in order to obtain an equal number of subjects in each experimental 

group. The median latency and error scores obtained for each grade 

level were within the normative values established by Salkind (1978) 

and Egeland and Weinberg (1976). A description of the sample 

characteristics is presented in Table 2. 

Materials 

Matching Familiar Figures Test 

The preschool version of the MFFT (Yando and Kagan, 1968) was 

administered to kindergarten subjects. This version of the MFFT 

consists of 20 items, the first two of which are used for introductory 

practice. Each item consists of a standard line drawing of a familiar 

object and four similar drawings, only one of which exactly matches the 

standard. A sample item is presented in Appendix B. The subject was 

Group 

Kindergarten 

Impulsive 

Reflective 

Second Grade 

Impulsive 

Reflective 

N 

19 

19 

19 

19 

Tabl 

Description 

Mean age 

(months) 

"1 

7C 

96 

96 

e 2 

, of 

y 

9 

13 

6 

9 

Sample 

Sex 

F 

10 

6 

13 

10 

MFFT mec 

Errors 

7.1 

1.7 

19.6 

11.8 

a 
iTi scores 

b 
Latency 

3.06 

5.11 

4.7 

13.9 

a Different versions of MFFT used for each grade level 

Latencies are given in seconds. 



34 

asked to point to the variant that exactly matched the standard 

stimulus. Two performance measures were obtained on each item, latency 

to first response and total number of errors. 

The elementary school version of the MFFT (Kagan, 1965a) was 

administered to second-grade subjects. This test differs from the 

preschool version in that on each of 12 items there are six variants 

which closely match the standard. A sample item is presented in 

Appendix B. The MFFT was administered in accordance with the 

procedures outlined in the test manual except that the subject was 

seated adjacent to the experimenter to minimize attempts to gain 

nonverbal cues from the experimenter. Latencies were measured to the 

nearest 0.01 s by means of a Hunter timer. Standard test items were 

purchased from Jerome Kagan, Harvard University, 33 Kirkland Street, 

Cambridge, Massachusetts, 02138. 

Concept Identification Stimuli 

The stimuli used in the simultaneous concept identification task 

were similar to those described by Gholson et al. (1972). The stimuli 

were pairs of alphabetic characters. Each stimulus contained two 

values of each of four dimensions; color, size, letter of alphabet, 

and line position. The stimuli were centered 5 cm equidistant from a 

black line clearly bisecting a 12.7 X 10.3 cm index card. Alphabetic 

pairs were constructed from 12 different upper-case letters chosen so 

that each letter in the pair differed from the other in contour (curved 

vs. angular) to aid discrimination. The large letters were 5 cm high 

while the small letters were 1.9 cm high. The letters were drawn using 
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eight contrasting colors and a commercially obtained lettering stencil. 

A black line 50 X 8 mm was located 8 mm above or below each letter. 

In problems with four binary dimensions, there are eight possible 

stimulus pairs. These were divided into two sets of four pairs each in 

such a way as to be internally orthogonal. That is, each level of 

every dimension appeared exactly twice with each value of every other 

dimension. In order to prevent any previously reinforced stimulus 

pattern from occurring during blank-trial probes, one set of stimulus 

pairs was used to construct reinforced trials, while the other set v̂ as 

used to construct blank-trial probes. The sequence of stimulus cards 

was arranged so that any three consecutive feedback trials logically 

specified the correct solution. As shown in Figure 1, the four 

blank-trial cards were arranged so that each of the eight simple 

hypotheses resulted in a unique 3-1 position response pattern on each 

probe sequence. The pattern of feedback trials and blank-trial probes 

is illustrated in Figure 2. 

The concept identification task consisted of five experimental 

problems. Each experimental problem consisted of 31 cards. The 

initial card displayed the two values of each dimension contained in 

the stimuli. This was followed by a stimulus card to which feedback 

would be given. Each feedback card was followed by a probe sequence of 

four stimulus cards. Following each probe, a blank card was inserted 

to allow the experimenter time to record the latency date obtained on 

the previous feedback trial. Each problem consisted of five feedback 

trials and five probe sequences. The cards comprising each concept 

identification problem were inserted individually into a three-ring 

binder for presentation to the subject. 
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Trial 1 I 
Trial 2 

Trial 3 

Trial 4 

Trial 5 

I 

\ 

Feedback 1 

Probe 1 

Trial 6 

.rxS^S^. 3 
\ 
/ 

Feedback 2 

Probe 1 

11 Feedback 

Figure 2; A schematic showing how blank-trial probec 
are inserted between feedback trials. 
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Procedure 

Pretraining and problem-solving tasks were accomplished in a 

single session of approximately 30-minute duration. During this 

session, each subject was seen individually and seated at a low table 

adjacent to the experimenter. A cassette tape recording of timed 

one-second clicks heard through a simple earphone was used by the 

experimenter to pace temporal uniformity of experimental procedures. 

The clicks were inaudible to the subject preventing unnecessary 

distractions. Testing was performed at the school in a small room free 

of interruptions and minimizing outside noise distractions. 

Pretraining 

The procedure was based upon that described by Gholson et al. 

(1976) in their investigation of concept identification by kindergarten 

subjects. Each subject was given three pretraining problems to 

introduce the four dimensions and to allow the subject to become 

familiar with the blank-trials procedure. The eight simple hypotheses 

were displayed on the initial card in the problem set. The 

experimenter pointed to each of the hypotheses by dimension and asked 

the subject to identify them. This was repeated on each of the 

subsequent pretraining and experimental problems. The subject was 

instructed that one of these eight values would be selected by the 

experimenter as correct and that the subject was to determine which 

value had been selected from the experimenter's responses. The subject 

was instructed to point to the stimulus which contained the correct 

value. 
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The first pretraining problem contained 12 trials with feedback 

given and correction allowed on every trial. Each response was 

confirmed or disconfirmed with the experimenter pointing just below the 

correct stimulus for approximately 3 s. The experimenter then turned 

the card exposing the next stimulus card. After completion of the last 

trial, the subject was asked to point to the correct hypothesis on the 

hypothesis display card. If the correct hypothesis was given, the 

subject was told, "that's very good" and the second pretraining trial 

was introduced. The solution to the first pretraining problem was 

red. 

If the correct hypothesis was not given, the subject was told to 

try color to see if the correct answer might be "red" or "black." The 

problem was repeated and the subject was asked again to identify the 

correct solution. If the subject was unable to give the correct 

solution, it was demonstrated and the second pretraining problem was 

introduced. The same procedure was then used on the second pretraining 

problem except that the correct hypothesis was "large." 

Blank-trials were introduced on the third pretraining problem. On 

blank-trials, the experimenter gave no indication of the correctness of 

the response and simply exposed the next stimulus card immediately 

after the subject's response. The subject was instructed that feedback 

would not be given on every trial but to be as accurate as possible 

because the experimenter would record the accuracy of the response. 

Two blank-trials were spaced between every feedback trial. Feedback 

was given on trials 1, 4, 7, 10, and 12. The correct solution was "X." 
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Experimental Problems 

Each subject was administered five experimental concept 

identification problems. They consisted of 26 trials with feedback 

given on trials 1, 6, 11, 16. 21, and 26. Blank-trial probes were 

inserted on trials 2-5, 7-10, 12-15, 17-20, and 22-25. Each problem 

was presented individually in a three-ring notebook so the subject was 

aware when each problem began and when it was completed. At the 

beginning of each problem, the eight simple hypotheses were displayed 

and identified by the subject as was done on pretraining problems. The 

stimuli consisted of the previously described Sets A and B. The card 

in each set were ordered so that each of the eight simple hypotheses 

yielded a unique 3-1 response pattern (three responses to one side, one 

response to the other side). Position preference (PP) and position 

alternation (PA) yielded 4-0 and 2-2 response patterns, respectively. 

Stimulus Set A was used to construct the blank-trial probes, while Set 

B was used on feedback trials. 

Within these restrictions, the stimuli for both sets of cards were 

randomly ordered. The solution hypothesis for each problem was 

randomly selected with the restriction that nc two problems would have 

the same solution. The order in which the stimulus cards were 

presented within stimulus sets was also randomly determined. 

The criterion for successful hypothesis solution was use of the 

correct hypothesis pattern on two blank-trial probes and the following 

feedback trials. On the concluding experimental problem, the subjects 

were always told that their solutions were correct, and verbal praise 

was given for their performance. 
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The interval between when feedback was given and when the response 

was made on the following trial was measured to the nearest 0.01 s by 

means of an experimenter-operated electric timer. Six latency measures 

were obtained on each of the five experimental problems. 



CHAPTER III 

RESULTS 

The data analysis is categorized under five major sections: 

Problem Solution, Blank-trial Data, Effects of Feedback, Response 

Latency Data, and Correlations. Analysis of the data revealed no 

significant differences due to sex, so that variable is not 

discussed in this chapter. 

Problem Solution 

Since the focus of this investigation was not learning, only the 

number of trials necessary to identify the subject's learning strategy 

was given in each concept identification problem. With only six 

feedback trials, the probability of a correct hypothesis solution using 

the inefficient strategies which characterize kindergarten and 

second-grade subjects was substantially reduced. Consequently, a weak 

criterion of problem solution was adopted. Also, subjects who failed 

to achieve hypothesis solutions during pretraining were retained in the 

experimental population. 

With these considerations in mind, it can be seen from Table 3 

that kindergarten subjects identified the correct hypothesis on only 67. 

of the experimental problems. Second-grade subjects identified the 

correct hypothesis on 12% of the problems. 

Differences based upon Reflectivity/Impulsivity paralleled those 

based on grade level. Reflectives solved 6% of the concept 

identification problems, while impulsives identified the correct 
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Percentage of Correct Solutions 
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Group n Standard Error 

Kindergarten 

Second Grade 

38 

38 

6 

12 

1 

3 

Impulsive 

Reflective 

38 

38 

12 

6 

3 

2 

Kindergarten 

Impulsive 

Reflective 

Second Grade 

Impulsive 

Reflective 

19 

19 

19 

19 

7 

4 

16 

7 

2 

2 

4 

3 

hypothesis on 12% of the problems. A 2 X 2 ANOVA of Grade Level by 

Response Style revealed that those differences approached significance, 

F (1,72) = 3.68, £<.06, and F (1,72) = 3.48, £<.08, for Grade and 

Response Style, respectively. There were no significant interactions. 

Table 4 shows the analysis of variance for percent of problems solved. 

Blank-Trial Data 

A stereotype is a blank-trials sequence that is based either upon 

PA or PP. Those 2-2 position patterns which do not fall into the PA 

category are termed residual (R) and have the position patterns RRLL, 

RLLR, LRRL, or LLRR. Simple hypothesis patterns are a sequence of 3-1 

position responses during a probe that is consistent with one of the 

eight possible hypotheses. 



Table 4 

Analysis of Variance Table for Percent Correct Solution 
of Concept-Identification Problems 
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Source 

Grade 

Style 

Grade x Style 

Error 

SS 

0.064 

0.059 

0.013 

1.246 

df 

1 

1 

1 

72 

MS 

0.064 

0.059 

0.013 

0.017 

F 

3.68 

3.48 

0.76 

If subjects responded randomly during probe sequences, then 50% of 

the response patterns would be expected to be categorized as simple 

hypotheses and 50% as stereotypes. Table 5 shows the mean percentage 

of simple hypotheses used by each experimental group on blank-trial 

probes. There were no significant differences in the use of simple 

hypotheses based upon response style. Both impulsives and reflectives 

used simple hypothesis response patterns on 60% of the probes. 

Significant grade effects were found, F (1,72) = 10.70, £<.01. 

Table 5 

Mean Percent of Simple Hypotheses 
Used on Blank-Trial Probes by 
Grade and Response Style 

Group 

Kindergarten 

Second Grade 

Impulsive 

Reflective 

n 

00 
00 

C
O

 
C

O
 

38 

38 

% 

51 

69 

60 

60 

Standard Error 

4 

4 

4 

4 
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Kindergarten subjects used simple hypothesis response patterns at or 

near chance levels (51%), while second-grade subjects used simple 

hypothesis patterns on 69% of the probes. There were no significant 

interactions. An analysis of variance table for simple hypotheses is 

presented in Table 6. 

Stereotypic responding on each probe was classified as PP, PA, or 

R. If the subject generated responses in a random manner then 12.5% 

would be classified as PP, 12.5% as PA, and 25% as R. The percent of 

each class of stereotype obtained for each grade is shown in Figure 3. 

In general, kindergarten subjects used PP and PA stereotypes at levels 

above that predicted by random responding (16% and 18%, respectively), 

while second-grade subjects responded below or at chance levels (7% and 

13%, respectively). Grade differences in PP were significant F (1, 72) 

= 7.71, £<.01, which is above what would be expected on the basis of 

chance. There were no significant interactions. Table 7 presents the 

analysis of variance for PP stereotypes. 

Table 6 

Analysis of Variance Table for Mean Percent 
Simple Hypotheses 

Source 

Grade 

Style 

Grade x 

Error 

Style 

SS 

0.63 

0.00 

0.06 

4.23 

df 

1 

1 

1 

72 

MS 

0.064 

0.00 

0.06 

0.06 

F 

10.70* 

3.00 

0.98 

* £<.01 
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Figure 3: Distribution of position preference (PP), position 
alteration (PA), and residual (R) response pattern 
on blank-trial probes by kindergarten and 
second-grade subjects. 
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Table 7 

Analysis of Variance Table for Position 
Preference Stereotype on 

Blank-Trial Probes 

Source 

Grade 

Style 

Grade x Style 

Error 

SS 

0.178 

0.011 

0.055 

1.663 

df 

1 

1 

1 

72 

MS 

0.178 

0.011 

0.055 

0.023 

F 

7.71* 

0.48 

2.37 

£<.01 

Effects of Feedback 

Effective hypothesis solution requires that a subject retain a 

hypothesis when feedback is positive and chose a new hypothesis when 

feedback is negative. A measure of this tendency was obtained in this 

investigation by determining the probability of retaining the same 

hypothesis on consecutive probes when the intervening feedback was 

positive or negative. The probability of retaining a hypothesis when 

feedback is positive is represented by the "win-stay" column in Table 

8, and the probability of changing a hypothesis is represented by the 

"lose-shift" column of Table 8. 

As can be seen, there was little difference between kindergarten 

and second-grade subjects in shift behavior following positive and 

negative feedback. Impulsives retained hypotheses following positive 

feedback, F (1,72) = 12.80, £<.01, more frequently than did 

reflectives. Kindergarten impulsives and reflectives had the greatest 

difference in "lose-shift" behavior. Impulsives were more likely to 
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Table 8 

The Probability that a Hypothesis 
Was Repeated When Feedback 
Was Positive or Negative 

Group 

Kindergarten 

Impulsive 

Reflective 

Second Grade 

Impulsive 

Reflective 

Impulsive 

Reflective 

n 

38 

19 

19 

38 

19 

19 

38 

38 

Positive 
Feedback 

0.47 

0.62 

0.33 

0.46 

0.54 

0.40 

0.58 

0.36 

Negative 
Feedback 

0.26 

0.37 

0.16 

0.30 

0.30 

0.29 

0.33 

0.23 

stay following negative reinforcement. A repeated measures analysis of 

variance of the probability of repeating a hypothesis following 

feedback is shown in Table 9. 

Response Latency 

The response latency between when feedback was given and the 

subject's response on the succeeding trial was measured to the closest 

0.01 s. Second-grade subjects responded significantly faster than did 

kindergarten subjects. Mean response latencies were 2.28 s for 

second-grade subjects and 3.18 s for kindergarten subjects, F (1,72) = 

10.61, £<.01. The mean latencies for impulsives and reflectives showed 

the expected relationship with a mean latency of 2.30 s for impulsive 
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Table 9 

Repeated Measures Analysis of Variance Table for 
the Probability of Retaining a Hypothesis 

Following Feedback 

Source 

Grade 

Style 

Grade x Style 

Grade x Style x Subject 

Feedback 

Grade x Feedback 

Style X Feedback 

Grade x Style x Feedback 

Error 

Analysis of Variance Using 

Grade 

Style 

Grade x Style 

* £<.05 

** £<.01 

SS 

940 

12,151 

2,085 

191,640 

11,393 

25 

47 

847 

68,323 

Grade x Styl< 

940 

12,151 

2,085 

df 

72 

2 X 

1 

1 

1 

MS 

940 

12,151 

2,085 

2,662 

11,393 

25 

47 

847 

949 

Subject as 

940 

12,151 

2,085 

F 

0.32 

12.80 

2.20 

2.80** 

12.01 

0.03 

0.05 

0.89 

Error Term 

0.35 

4.57* 

0.78 

and 3.00 s for reflective, F (1,72) = 5.31, £<.05. Mean response 

latencies for each group are presented in Table 10. 

The data was further analyzed in terms of response latencies 

following positive and negative feedback. Responding was significantly 

faster following positive feedback (2.58 s) as compared to negative 

feedback (2.28 s), F (1,72) = 10.61, £<.01. Significant differences in 

latency following negative feedback were found between impulsive and 

reflective groups, F (1,72) = 5.31, £<.05. There were no significant 
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Table 10 

Mean Latency to Response Following 
Feedback by Groups 

Group 

Grade 

Kindergarten 

Second Grade 

Style 

Impulsive 

Reflective 

Rei 

Positive 

Fe edback 

3.00 

2.19 

2.10 

2.82 

sponse 

Ne 

Latency 

gative 

Feedback 

3.42 

2.34 

2.34 

3.24 

(in s) 

Combined 

Feedback 

3.18 

2.28 

2.40 

3.00 

Grade X Style 

Kindergarten 

Impulsive 

Reflective 

Second Grade 

Impulsive 

Reflective 

2.70 

3.36 

1.92 

2.34 

2.94 

3.90 

2.10 

2.58 

2.76 

3.54 

1.98 

2.52 

interactions. The analysis of variance for response latency is shown 

in Table 11. 

Learning Systems 

The subjects in this investigation made little use of the learning 

strategies identified by Gholson. In large part, this was due to the 

requirement that, in strategies, hypothesis testing had to be 

consistent with antecedent feedback. 
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Table 11 

Analysis of Variance Table for Response Latency 

Source 

Grade 

Style 

Grade x Style 

Error 

SS 

0.423 

0.211 

0.006 

2.870 

df 

1 

1 

1 

72 

MS 

0.423 

0.211 

0.006 

0.040 

F 

10.61** 

5.31* 

0.17 

* £<.05 

** £<.01 

Kindergarten subjects used the same stereotype within individual 

concept identification problems significantly more than did 

second-grade subjects (34% vs 19%). This difference was significant at 

F (1,72) = 9.58, £<.01. There was no differences among the groups in 

the use of Stimulus Preference. 

The mean percent of the problems on which the strategies of 

dimension-checking (D-CH) and hypothesis-checking (H-CH) is presented 

in Table 12. 

Intercorrelations 

Salkind and Wright's (1977) formula for calculating Impulsivity 

was used to define the degree of impulsivity. Representative 

intercorrelations for kindergarten and second-grade subjects are shown 

in Table 13. The correlation between latency and errors on the MFFT 

was r = -.64, £<.01 for kindergarten subjects, and r = -.73, for 

second-grade subjects. 
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Table 12 

Mean Percent Dimension-Checking (D-CH) 
and Hypothesis-Checking (H-CH) Strategies 
Used on Concept Identification Problems 

Grade D-CH H-CH 

Kindergarten 5.5 6.6 

Second Grade 6.3 12.6 

Response Style 

Impulsive 6.6 16.5 

Reflective 5.3 3.2 

Impulsivity was significantly correlated to response latency 

following feedback for all subjects, r = -.29, £<.01. This 

relationship for second-grade subjects was £ = -.32, £<.05, and for 

kindergarten subjects, r; = -.26, £<.08. The relationship between 

Impulsivity and response speed was significantly greater after negative 

feedback, r = -.31, £<.01, than after positive feedback, _r = -.22, 
£<.06. 

Response latency after feedback was more highly correlated to 

other task variables than was performance on the MFFT. The correlation 

between response latency and use of stereotypes was r = .31, £<.01. 

The highest correlation between long latency to respond and the use of 

stereotypes was found in second-grade subjects, r = .31, £<.01. The 

highest correlation between long latency to respond and the use of 

stereotypes was found in second-grade subjects, r_ = .31, p<.01. Long 

response latencies were negatively correlated to "win-stay" hypothesis 

behavior, r = -.33, £<.01. 
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Intercorrelations between Impulsivity and 
Representative Performance Measures 

52 

Measure 8 

1. MFFT Latency 

2. MFFT Impulsivity 

3. MFFT Errors 

4. Stereotypes 

5. Response Latency 
Following Negative 
Feedback 

6. Response Latency 
Following Positive 
Feedback 

7. Combined Response 
Latency 

8. Win-Stay 

9. Lose-Shift 

1. MFFT Latency 

2. MFFT Impulsivity 

3. MFFT Errors 

4. Stereotypes 

5. Response Latency 
Following Negative 
Feedback 

6. Response Latency 
Following Positive 
Feedback 

7. Combined Response 
Latency 

8. Win-Stay 

9. Lose-Shift 

Kindergarten Subjects (n=38) 

,90 -.64 .02 .33 .22 .27 -.17 -.31 

.90 .02 -.32 -.20 -.26 .13 .26 

.05 -.25 -.14 -.19 .07 .16 

.23 .26 .26 -.42 -.18 

.82 .92 -.25 -.12 

.97 -.29 .03 

— -.28 .02 

.55 

Second-Grade Subjects (n=38) 

93 -.73 -.07 .29 .28 .32 -.05 -.15 

.93 .01 -.31 -.24 -.32 .08 .16 

— -.06 -.29 -.18 -.27 .10 .13 

.29 .41 .36 -.55 -.41 

72 .94 -.36 -.25 

.86 -.48 -.24 

— -.38 -.25 

.47 
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"Win-stay" hypothesis behavior was significantly correlated to use 

of stereotypes in both second-grade, r « -.54, £<.01, and kindergarten 

subjects, r - -.42, £<.01. "Lose-stay" behavior was significantly 

correlated with the use of stereotypes for second-grade subjects. 



CHAPTER IV 

DISCUSSION 

This investigation focused on two questions concerning concept 

Identification processes in kindergarten and second-grade children. 

First, what is the relationship between response speed and 

problem-solving strategies used by these age groups? Second, are 

these strategies based upon qualitatively different stages of 

cognitive development described by Piagetian theory? 

Kagan and others (Kagan et al., 1964; Messer, 1976; Salkind and 

Wright, 1977), have argued that there is a developmental trend toward 

longer latency and increased accuracy with age, one that is both a 

stable part of the child's personality organization and generalizes 

across varied task situations. Similarly, White (1965) puts forth a 

model for a hierarchical arrangement of learning processes based upon 

the ability to delay responding. His model suggests that an increase 

in the ability to delay responding allows the development of more 

effective response strategies. Gholson (1980) maintains that the 

emergence of effective learning strategies is a function of the 

transition from the preoperational to the concrete operational stage of 

cognitive development. 

In this investigation, longer response latencies were associated 

with increased use of stereotyped response patterns. Response latency 

did not increase with grade level but, rather, significantly decreased. 

The experimental group with the fastest response speed was superior on 

almost all measures of concept identification task performance. The 

54 
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differences In hypothesis-testing behavior of kindergarten and 

second-grade subjects appeared to be incremental in nature, not the 

qualitative differences based on developmental stage reported by 

Gholson (1980). To a great extent, second-grade subjects used the 

stereotyped response patterns and ineffective learning strategies which 

Gholson maintained were characteristic of children in the earlier 

preconcrete stage of cognitive development. 

The results of this investigation will be discussed in two parts: 

1) the relationship between response speed and hypothesis-testing 

behavior on the concept identification problems, and 2) the effects of 

grade level and response style (Reflectivity/Impulsivity) on the type 

of learning strategies used to solve the concept identification 

problems. 

Response Speed 

The results of the MFFT for kindergarten subjects were similar to 

those published by Egeland and Weinberg (1976). The mean latency and 

error scores obtained from second-grade subjects were very similar to 

those normative values established for children 6.5 to 7 years of age 

by Salkind (1978). However, the standard deviation associated with 

these scores is such that the present scores are within the expected 

range. 

On most experimental performance measures, greater differences 

were obtained between second-grade impulsives and reflectives than were 

obtained between kindergarten impulsives and reflectives. This may be 

a function of the psychometric properties of the MFFT. Messer (1976) 

points out lower correlation between latency and errors with younger 
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subjects. Egeland and Weinberg (1976) found the reliability of the 

MFFT was particularly poor with kindergarten subjects. Using a 

test-retest design with different versions of the MFFT, 50% of the 

subjects classified as reflective and 43% of the subjects classified as 

impulsive changed classification when retested one week later. The 

correlation between latency and errors obtained in this study for both 

kindergarten and second-grade subjects is greater than those reported 

by Messer (1976) and Salkind (1978). The correlation between latency 

and errors for kindergarten subjects was T_ - -.64, £>.01, and for 

second-grade subjects, r = -.73, £>.01. 

Impulsivity/Reflectivity as conceptualized by Kagan is a 

personality trait that generalizes across varied task situations. The 

correlation between Impulsivity, using Salkind's Ẑ  transform, and 

response latency on the concept identification task was r_ = 0.16, 

£>.12, for kindergarten subjects, and r = -.32, £>.08 for second-grade 

subjects. Errors on the MFFT did not prove to be a better predictor of 

performance on the experimental tasks as suggested by Block, Block, and 

Harrington (1974). Impulsivity was correlated tc response speed more 

highly following negative reinforcement (kindergarten, £ = -.32, £>.05; 

second-grade, r = -.29, £>.08), than following positive reinforcement 

(kindergarten, r = -.20, £>.24; second-grade, r = -.18, 2>.14). 

The temporal relationships between Reflectivity/Impulsivity and 

response latency following feedback found in this study are similar to 

those reported by Neussle (1972) using a similar methodology with 

fourth- and fifth-grade subjects. 

While response latency after feedback relationships for impulsive 

and reflective groups was as expected, the relationship between 
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response latency and grade level was not expected. Second-grade 

subjects responded significantly faster following feedback than did 

kindergarten subjects. According to the models proposed by Kagan 

(1965b) and White (1965), older subjects should have both longer 

latencies and improved performance. Contrasting to these predictions, 

subjects with longer response latencies generated significantly more 

stereotyped response patterns. Significant differences were found in 

response latencies following positive and negative feedback. 

Reflectives showed significantly longer response latencies following 

negative feedback. This difference was greatest for reflective 

kindergarten subjects. 

Contrary to White's speculations, the ability to delay responding 

was not associated with improved performance. White (1965) wrote: 

The two levels [associative-mode and cognitive-mode] are taken to 

be temporally stacked, the faster associative mode having 

precedence over the cognitive mode, and conditions which influence 

a subject's tempo of response and/or his ability to restrain a 

first-available response will influence which mode determines his 

response. 

The building of the second, cognitive layer either begins, or 

is most marked, in the period from 5-7. (p. 216) 

This statement, taken in its context, would predict that with response 

delay, the associative mode (position stereotypes) would be replaced by 

cognitive mode responses (hypothesis-testing). In effect, it would 

suggest that responses would be temporally stacked, with PP and PA 

response patterns having precedence over simple hypothesis patterns. 

The data obtained is the opposite of this prediction. Longer latency 
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responses were significantly correlated to PP and PA stereotypes. 

Reflective subjects did not generate more simple hypotheses or learning 

strategies. The experimental group with the fastest response 

latencies, the impulsive second-grade subjects, showed the most 

frequent use of learning strategies. 

Examination of the data shows that the response latency following 

negative reinforcement was greater than that following positive 

reinforcement. White (1965) argued that the use of the cognitive mode 

depended; "critically upon the subject's ability to inhibit or delay 

delivery of a response." (p. 189) Reflective subjects delayed 

responding significantly longer following negative feedback than did 

impulsive subjects. This ability to delay responding did not result in 

a more frequent use of cognitive mode hypothesis behavior. 

White (1965) fails to make the distinction between the acquisition 

of cognitive mode responses and their expression. The subjects in this 

investigation displayed the ability to delay responding, but there was 

no evidence that cognitive mode strategies were available to the 

subject. Cognitive mode strategies had not been developed by 

kindergarten subjects to the same degree as by second-grade subjects, 

even though kindergarten subjects were capable of delaying the delivery 

of a response. 

The results of this investigation support the conclusion that 

children develop the ability to delay responding sometime prior to 

kindergarten age, since kindergarten subjects delayed responding 

following negative feedback. The emergence of cognitive mode learning 

strategies is not concurrent with the development of the ability to 

delay responding. That associative mode processes are more frequently 
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expressed in younger children than in older children Is not primarily a 

function of their ability to Inhibit or delay responding. 

This investigation also fails to support the concept of 

reflectivity as defined by Kagan (1965a). Second-grade subjects 

responded sigificantly faster following feedback on the concept 

identification problem than did kindergarten subjects. Other 

investigators have reported that response latency is variable and does 

not reliably increase with age (Egeland & Weinberg, 1976; Cairns, 1978; 

Becker, Bender, and Morrison, 1978; Block et al., 1974). Whiteley 

(1985) was unable to replicate his earlier latency results with 

kindergarten age subjects, and suggested that such measures could not 

reliably be used with kindergarten age subjects. 

Several factors may account for the shorter latencies for 

second-grade subjects as compared with kindergarten subjects. Four 

dimensional concept identification problems are difficult for 

kindergarten age subjects. The kindergarten subjects in this 

experiment had not been systematically exposed to the letters of the 

alphabet; the letters of the alphabet were being taught to kindergarten 

classes during the course of this experiment. The abstraction 

"alphabetic letter" was not as readily acessible to kindergarten 

subjects as to second-grade subjects. That they were familiar with 

certain letters and not to others may have added to the confusion. 

Transposition data such as that reported by Kendler and Kendler (1962) 

suggest that dimensional concepts are not fully established in young 

children, and consequently the stimuli may have been perceived as 

phenomenologically more complex by kindergarten subjects. 
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Additionally, second-grade subjects responded more systematically 

than did kindergarten subjects. Second-grade subjects tended to remain 

with a strategy once adopted. Succeeding response patterns were more 

likely to differ from preceding response patterns with kindergarten 

subjects. In effect, kindergarten subjects used more alternative 

responses, and decision time increased with the number of alternatives. 

This possibility is suggested by the more frequent classification of 

kindergarten response patterns as residual, not falling into either the 

strategy or stereotype classifications. 

The MFFT correlated most highly with other measures similar to it 

in form (Messer, 1976), those measures in which several items are to be 

examined and responded to individually. In two-choice concept 

identification problems, the number of responses is limited to two 

alternatives, and a more thorough examination of the stimulus items 

does not result in increased accuracy. In terms of cognitive 

abilities, concept identification problems may be relatively more 

difficult for kindergarten subjects than match to standard 

discrimination problems. 

This studv did not demonstrate Kagan's (1965a) position that th2 

reflective's "tendency to reflect over alternative hypotheses 

generalizes not only across tasks where all the response alternatives 

are given but also shows generality on tasks where the child must 

generate his own alternatives" (p. 141). Reflectives used simple 

hypotheses with the same frequency as impulsives (60%) and were less 

likely to solve the concept identification problems. 

This investigation failed to support two fundamental 

characteristics of Impulsivity/Reflectivity as conceptualized by Kagan 
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(1965a). Reflectivity did not Increase with age, and longer response 

latencies were not associated with superior performance. Reflectives 

did not generate significantly more hypotheses than did impulsives. 

Impulsivity/Reflectivity as determined by the MFFT was related to 

response speed on the concept Identification task, but was not 

significantly correlated with other performance measures. 

Hypothesis Behavior 

Gholson (1980) attributed differences in concept identification 

behavior of kindergarten and second-grade subjects to differences in 

the underlying stages of cognitive development. Using the Piagetian 

theory of stages of cognitive development, Gholson proposed that the 

stereotypic strategies used by kindergarten subjects arise from the 

limitations in cognitive operations of the preconcrete stage of 

development. In contrast, second-grade subjects usually achieve the 

concrete operational stage of development which allows them to develop 

more effective strategies of hypothesis testing. 

Other investigators have argued that these differences are a 

function of task variables. Spiker and Cantor (1979) reported the use 

of hypothesis testing by kindergarten subjects on concept 

identification tasks. These investigators point out that Gholson 

typically excludes 70% to 85% of the response protocols of kindergarten 

subjects because they do not meet the criteria for systems analysis. 

Gholson also used complex four-dimensional stimuli and potentially 

confusing blank-trial probes. A follow-up study was conducted to 

determine which aspects of pretraining were critical to the development 

of hjrpothesis testing strategies in kindergarten subjects. Four 
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experimental groups were used. One received pretraining which 

familiarized the subjects with the dimensions used. The second group 

received additional training in establishing an invariant relevant 

cue-reinforcement relationship. The third group received additional 

training in shifting from a preferred irrelevant dimension to a 

nonpreferred relevant dimension. The fourth group received explicit 

training in hypothesis-testing strategies. Stimuli on Day 1 included 

four values of a single dimension (shape). Stimuli on Day 2 included 

two values of two dimensions (color and shape). Cantor and Spiker 

concluded that two factors were critical to the development of 

hypothesis behavior in kindergarten children; (1) an awareness of the 

existence of an invariant relationship between relevant cue and reward; 

and (2) the ability to shift from a preferred irrelevant dimension to a 

nonpreferred relevant dimension. 

A study on the effects of discrimination training on concept 

identification problems (Gholson and McConnville, 1974) supports the 

importance of establishing the cue-reinforcement relationship. Prior 

to concept identification tasks, two groups of kindergarten subjects 

received discrimination training on the cues to be used in the concept 

identification problems. One group received reinforcement for 

identifying the cue and the other did not. Both groups performed 

almost without error on the stimulus discrimination task (99.9%). The 

group that received reinforcement on the discrimination task was much 

superior to the group that did not receive reinforcement on the concept 

identification task. The former group used hypothesis testing 

strategies very similar to those reported for second-grade subjects. 
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No mechanism was advanced by the Investigators to account for this 

difference in performance. 

Weisz (1977) reports no difference in the hypothesis behavior of 

subjects with the MA of 5,5 and 7.5 years. Both groups used hypotheses 

on approximately 66% of the trials and stereotypes on approximately 28% 

of the trials. The methodology was very similar to that used in the 

current investigation, with the exception that a reward plus penalty 

procedure was used for reinforcement. After a correct response the 

subject was awarded a marble. After an Incorrect response, the subject 

had to return a marble. According to the investigator, this was a 

highly motivating procedure. Weisz attributes Gholson's failure to 

find h5rpothesis behavior in kindergarten subjects to the absence of a 

highly motivating test situation. 

It should be noted that in the probability learning task on which 

there were no differences in learning strategies between six- and 

eight-year-old subjects (Adams, 1972), the correct choice was rewarded 

in only 33% of the trials, making difficult the establishment of the 

cue-reward relationship. The results of these studies (Spiker and 

Cantor, 1979; Gholson and McConnville, 1974; Veisz, 1977; and Adams, 

1972) support interpreting Gholson's obtained differences between 

kindergarten and second grade subjects as a function of task variables 

rather than underlying differences in stage development. 

In considering the present results, it should be noted that 34% of 

the sample was excluded on the basis of MFFT scores. These consisted 

of subjects classified as either fast-accurate or slow-inaccurate. In 

view of the outcome, the hypothesis testing behavior of these groups 

would have been of considerable interest. The subjects classified as 
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"fast-accurate" on the MFFT may have further supported the correlation 

between short latency and the use of hypothesis behavior shown by 

impulsive subjects. "Slow-inaccurate" subjects might have demonstrated 

a greater correlation between long latency responding and the use of 

stereotypes. In effect, the most efficient and least efficient 

subjects as determined by the MFFT were excluded from this 

investigation. 

The performance of second-grade subjects on the concept 

identification problems was generally superior to that of kindergarten 

subjects. However, the marked difference in the use of strategies and 

stereotypes reported by Gholson were not found. Only the second-grade 

impulsives solved the concept identification problems at above chance 

level. That the other groups responded below chance either indicated 

the failure to employ hypotheses or to use negative feedback to 

eliminate irrelevant cues. Whiteley (1985) reported similar findings, 

which he attributed to methodological differences. However, the 

experimental tasks in that study contained few feedback trials, sc a 

high solution rate would not be expected. 

Kindergarten subjects generated 3-1 hypothesis response patterns 

at chance levels. Their use of position alternation and position 

preference stereotypes was considerably above what would be expected on 

the basis of chance. Kindergarten impulsives used position preference 

stereotypes significantly more than did the other groups. 

While both impulsive and reflective second-grade subjects used 

simple hypotheses at approximately the same rate, impulsive subjects 

solved more than twice as many concept identification problems. This 

is a function of a greater use of "win-stay" strategies by these 
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subjects. The "win-stay" behavior of the reflective second-graders was 

Intermediate between the impulsive and reflective kindergarten 

subjects. 

The initial impression of the experimenter was that poor 

performance by second-grade subjects was a function of rapid 

responding. However, the data does not support such a conclusion. 

Those subjects with the greatest response latencies had the poorest 

performance at both grade levels. Nuessle (1972) used a very similar 

methodology with fifth- and ninth-grade subjects. Kindergarten 

subjects in the present investigation had longer latencies and 

second-grade subjects had shorter latencies than those reported for 

fifth-grade subjects (Nuessle, 1972). 

Examination of the pretraining procedure used in this 

investigation suggests that the relevant cue-feedback relationship was 

not established over a series of trials. Blank-trials were introduced 

early in the pretraining sequence. As a result, subjects did not 

develop a strong, relevant association between cue and feedback. 

Because of the stimulus design, on half of the cues the subject would 

have been reinforced on each trial by responding randomly. This is 

reflected in the lesser tendency for any group to demonstrate 

"win-stay" strategies. 

As defined by Gholson, learning strategy is consistent with 

feedback and will lead to eventual solution of the concept-

identification problem. Using the criteria outlined by Levine (1975), 

185 of the 380 experimental problems were analyzed for use of learning 

strategies. Kindergarten subjects used strategies on 12% of the 

problems, while second-grade subjects used strategies on 19% of the 
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problems. Impulsive subjects used learning strategies significantly 

more than did reflectives. Second-grade Impulsives used learning 

strategies on 32% of the experimental problems. 

A similar proportion of experimental problems was used by Gholson 

(1980) in his analysis of learning strategies. Categorization of 

learning strategies was reported in relative frequencies, obscuring 

their relative infrequency in relation to the total number of 

experimental problems. From 70% to 85% of the experimental problems 

could not be classified into Gholson's model of learning. Gholson's 

model of hypothesis behavior excludes a preponderance of the available 

data. 

The major difference between this investigation and those reported 

by Gholson with similar age groups was a reduction in the degree of 

pretraining due to time considerations. Blank-trials were introduced 

earlier in pretraining as compared to Gholson (1980), Gholson and 

McConville (1974), and Gholson et al. (1972). Surveying other 

investigations, hypothesis behavior in this age group is often a 

function of methodology, particularly of differences in pretraining 

procedures. 

Some studies have established a strong relevant cue-feedback 

correlation by means of; 1) extensive pretraining, 2) prior 

discrimination training with feedback on relevant dimensions, or 3) 

reduction of the number of relevant stimulus dimensions. Such studies 

have demonstrated the use of hypotheses in kindergarten subjects. When 

such a relationship is not formed (as evidenced by a lack of "win-stay" 

behavior) , the hypothesis behavior of second-grade students resembles 

that of kindergarten subjects. 
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The results of this Investigation do not support differing stages 

of cognitive development as the foundation of hypothesis behavior in 

kindergarten and second-grade subjects. The use of strategies appears 

to be a function of pretraining variables and the use of selected 

experimental problems as a basis for systems analysis. 

There is a possibility that, due to the limited number of logical 

operations necessary for position hypotheses or simple hypothesis 

testing, response latency becomes a function of response certainty. 

The failure of many of the subjects to establish a specific hypothesis 

testing strategy may have resulted in delayed responding due to 

competition between competing responses. White (1965) argued that 

competition between previously acquired associative mode responses and 

newer cognitive mode responses results in delayed responding. However, 

it may be possible that competition between mutually exclusive 

associative mode responses results in a similar increase in response 

latency, accounting for the relationship between longer latency and 

stereotyped patterns of behavior on a difficult concept identification 

task for young subjects. 

Limitations of the Present Study 

The present study used a combined methodology derived from 

published investigations by Neussle (1972) and Gholson and McConville 

(1974) using subjects of similar age groups. These methodologies were 

developed for older subjects and extended to kindergarten age subjects 

for comparison purposes. The use of complex stimuli made the concept 

identification problem more difficult for kindergarten subjects than 

may have been necessary. Use of stimuli more appropriate to 
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kindergarten subjects might result in better performance on the concept 

Ident ifleat ion problems. 

The hypothesis-testing performance was below that reported by 

various other investigators. This appears to be a function of changes 

made in pretraining procedures due to time constraints imposed by 

school administrators. Although the major focus of this investigation 

was the relationship between response speed and stereotyped behavior, 

the use of learning strategies by second-grade subjects was of 

collateral interest. Present results on the frequency and type of 

learning strategies used by second-grade subjects can be viewed only as 

suggestive. 

The failure to include the fast-accurate and slow-inaccurate 

subjects of the MFFT sample prevents generalization to the general 

population of kindergarten and second-grade students which includes 

these groups. The experimenter can only suggest that the inclusion of 

these groups would have strengthened the obtained relationship between 

response speed and the use of stereotyped response patterns. 

Suggestions for Future Research 

The methodology of two-choice tasks may force the subject into 

stereotyped patterns of behavior. The subject has only two choices to 

make—right or left. A sorting task might better allow the analysis of 

concept formation in young children. For example, a series of stimulus 

cards might be arrayed before the subject, and the subject asked to 

discover the basis on which the experimenter says "right" to a certain 

card in each of the arrays. The subject could respond, "you always 

pick the red one," or, "you always pick the one on the end." This 
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procedure would place fewer demands on the younger subject and would 

allow greater flexibility in responding. 

Alternatively, the subject could point to one of the cards in the 

array, and the experimenter could respond "right" or "wrong." The 

subject could place the "right" cards in a stack. When the subject had 

selected the proper cue from the stimulus card array for a criterion 

number of trials, or when the subject could verbalize the correct 

solution, the problem could be considered solved. Both of these 

methods should allow the experimenter to trace the concept 

identification progress of the subject, and allow greater flexibility 

to the subject in response style. 

Each of the above methodologies could be effectively presented 

through the use of a video screen and proper programming. Perhaps the 

use of a stylus by the subject to identify the selection of a 

particular stimulus would be useful. This would allow better 

experimental control, and a more accurate measurement of stimulus and 

response events if such measurements are deemed advantageous. 

Summary and Conclusions 

This study was designed to answer specific questions about the 

relationships between age and cognitive style on concept identification 

problems. Analysis of the data yielded the following results; 

1. Second-grade subjects used significantly more simple hypotheses 

than did kindergarten subjects. Second-grade subjects did not use 

effective learning strategies significantly more than did 

kindergarten subjects. 
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2. Second-grade subjects responded significantly faster following 

feedback than did kindergarten subjects. 

3. There was no significant difference between impulsive and 

reflective subjects in the use of simple hypotheses or in the use 

of learning strategies. 

4. Reflective subjects showed significantly more "win-shift" behavior 

than did impulsive subjects. 

5. The performance of younger reflectives on the concept 

identification problems did not resemble that of older impulsives. 

The purpose of this investigation was to examine the relationship 

between response latency and stereotyped behavior. It was hypothesized 

that stereotyped behavior was a function of short response latencies, 

or impulsive behavior. In this investigation the use of stereotj'pes 

was associated with longer response latencies. The validity of the 

concept of Impulsivity/Reflectivity as defined by Kagan (1965a) and 

measured by the MFFT is questioned. Second-grade subjects responded 

faster and more accurately than did kindergarten subjects. 

White's (1965) model of the temporal stacking of associative mode 

and cognitive mode patterns of responding was not substantiated. Long 

latencies were related to stereotyped patterns of responding. Younger 

subjects were not characterized by the inability to delay responding tc 

a greater extent than older subjects. The radical difference in the 

use of strategies and stereotypes by kindergarten and second-grade 

subjects reported by Gholson was not obtained. Differences in the 

concept identification behavior between kindergarten and second-grade 

subjects appear to be incremental rather than qualitative, which argues 
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against a model derived from differences in Piagetian stage 

development. 

Stereotyped behavior in young children does not appear to be a 

function primarily of response speed or the ability to delay 

responding. Rather, it seems to be due to the unavailability of m-̂ re 

effective alternative strategies. The subjects in this experiment who 

displayed longer response latencies continued to display stereotyped 

responding. Subjects who used more effective learning strategies 

actually responded faster than subjects who used stereotyped patterns 

of responding. 
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PARENT LETTER 

DEAR PARENT; 

IN COOPERATION WITH COOPER ELEMENTARY SCHOOL WE ARE CONDUCTING A 

PROJECT ON LEARNING IN YOUNG CHILDREN. THIS PROJECT WILL TAKE ABOUT 30 

MINUTES OF THE STUDENT'S TIME AND WILL NOT INTERFERE WITH SCHOOLWORK. 

IT IS REQUIRED THAT WE HAVE YOUR CONSENT FOR YOUR CHILD'S PARTICIPATION 

IN THIS PROJECT. THE FOLLOWING PAGE IS THE REQUIRED CONSENT FORM. 

YOUR CHILD WILL BE ASKED TO RETURN THIS FORM TO HIS TEACHER. WE 

APPRECIATE YOUR COOPERATION IN THIS MATTER. 

GARY PLUMLEE 
PROJECT DIRECTOR 
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PARENT PERMISSION FORM 

Dear Parent: Texas Tech University and Cooper Elementary School 
require that the following letter be sent to you obtaining permission 
for your child to participate in the study described below. 

I give permission for my child, , 
to participate in the project titled "The Relationship between 
Reflectivity and Hypothesis Behavior in Children." I understand that 
the persons responsible for this project are Dr. Bill Locke, Texas Tech 
University Department of Psychology, 742-3537, and his student, Mr. 
Gary Plumlee, 742-3131. 

I understand that the investigation includes a brief 15-minute paper 
and pencil measure of response time and a 20 minute problem-solving 
task. I also understand that no negative consequences will be used, 
and that there is no risk to my child. I am aware that I may withdraw 
my consent at any time. I understand that the results of this study 
will be made public only in general form, and that the identity of 
individual subjects will not be revealed to any individuals not 
directly involved in conducting this study. I understand that while 
this study may not directly benefit my child, it will add to our 
general understanding of learning in young children. 

Texas Tech University requires that all consent forms contain the 
following informative statement; Dr. Locke has agreed to answer any 
inquiries I may have concerning the procedures and I have been informed 
that I may contact the Texas Tech University Institutional Review Board 
by writing them in care of the Office of Research Services, Texas Tech 
University, Lubbock, Texas 79409, or by calling 742-3884. 

If this research project causes any physical injury to participants in 
this project, treatment is not necessarily available at Texas Tech 
Universitv or the Student Health Center, nor is there necessarily any 
insurance carried by the University or its personnel applicable tc 
cover any such injury. Financial compensation for any su^h injury must 
be provided through the participant's own insurance program. Further 
information about these matters may be obtained from Dr. J. Knox Jones, 
Jr. Vice President for Research and Graduate Studies, 742-2i53, Room 
lis! Administration Building, Texas Tech University, Lubbock, Texas 
79409. 

Date; 

Signature of Parent 

Date: 

Signature of Project Director 
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Sample item from the Preschool version of the Matching 
Familiar Figures Test. 
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Sample item from the Elementary School version of the 
Matching Familiar Figures Test. 






