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THE EFFECTS OF NONREWARD ON THE OBJECT-NAMING LATENCIES
AND RESPONSE DURATIONS OF NORMAL-SPEAKING

AND STUTTERING CHILDREN
CHAPTER I
INTRODUCTION

The application of principles of learning has greatly facili-
tated investigation and modification of speech disfluency in adults dur-
ing the past few years. Various schedules of reinforcement and punish-
ment, for example, have been demonstrated to have predictable effects on
the rate of fluency in both adult normal speakers and adult stutterers.

It has been speculated (56) that excessive disfluency and stut-
tering have their origins in complex reinforcement and punishment sched-
ules in childhood. The possibility that stuttering is maintained by sit-
uations in which both reinforcement and punishment appear have been sug-
gested often in clinical reports as well. While an attempt has been made
to obtain normative data on speech fluency in young children, classifying
type and amount of disfluency according to various speaking activities
(14, 15), little has been done to study the effect of reward and/or pun-
ishment on the fluency of children.

There have been many investigations of the effects of varying

reward schedules on nonspeech behaviors of children (51). The results



2
of these studies often have been interpreted in terms of a frustration
hypothesis, with frustration being conceptualized as an emotional re-
sponse which occurs in an organism when nonreward follows a previously
rewarded response (1, 64).

The adverse effects of frustration on speech fluency, while fre-
quently mentioned in the literature (32, 69), have not been demonstrated
experimentally. Upon studying the effects of frustrative nonreward on
rate of disfluencies in the connected speech of young male children,
Marshall (34) did not find significant differences in overall disfluency
rate. Because of certain procedural differences required to obtain con-
nected speech samples, however, his investigation was not directly com-
parable to the studies of frustrative nonreward effects on nonspeech be-
haviors. He did note, however, a tendency as the ratio of rewards to
nonrewards decreased for the responses following nonreward to contain a
higher proportion of those types of disfluencies more frequently called
stuttering and a smaller proportion of those usually considered normal
disfluencies. His results also suggested that one of the effects of
frustrative nonreward might be a reduction in the amount of time speakers
spend in silent and filled pauses at points of uncertainty in the speech
sequence. These results suggest that further study of the effect of
frustrative nonreward on the speech of children is merited.

It was the purpose of the present investigation to study the ef-
fects of frustrative nonreward on the speech of young children using a
speaking task which approaches the simplicity of the nonspeech tasks used
in other studies (51). The task chosen for study involved the single-

word naming of a pictured object. The effects of frustrative nonreward
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on (a) object-naming latency (time elapsing between stimulus onset and
response onset) and (b) response duration (time elapsing from onset of
response to termination of response) were measured. It was also the pur-
pose of this investigation to compare the behavior of normal-speaking
children on this task with that of stuttering children. In view of the
comments in the literature concerning adverse effects of frustration on
speech fluency, it might be expected that frustrative nonreward would
have a greater effect on stuttering children than on normal-speaking

children.



CHAPTER II

REVIEW OF THE LITERATURE

Reinforcement and Punishment of Speech Disfluencies

In recent years, considerable interest has centered around
learning models in the explanation of and the manipulation of overt stut-
tering behaviors. Stuttering behaviors have been related to learning
concepts in many ways, such as, comparing stuttering adaptation to ex-
perimental extinction (76). Using frames of reference based on learning
theories, stuttering has been viewed, for example, as an instrumental
avoidance behavior (77), an approach-avoidance conflict (58), operant be-
havior (19, 56), and as conditioned disintegration of speech (11).

When the presentation of aversive stimuli such as electric shock
(13, 18, 35, 61), verbal punishment (7, 36, 42, 62, 63), time-out from
speaking (27), and noise (8, 9) have been made contingent on the occur-
rence of disfluency, adult normal speakers and adult stutterers have de-
creased their disfluency rate. When aversive stimuli have been presented
randomly during speaking or reading tasks, adult normal speakers (8, 9,
52, 61) and adult stutterers (70) have increased disfluency. Hill (28)
found that when electric shock was paired with a light during oral read-

ing, subsequent presentation of the light alone (threat of shock) re-

sulted in greater speech "disorganization" (speech disturbances) than in
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a control condition consisting of the light alone prior to the introduc-
tion of shock. Stassi (66) presented the verbal stimuli "Right" and
"Wrong" randomly following normal-speaking subjects' production of non-
sense words. Reading various words under four reward schedules, subjects
were rated as being significantly more disfluent on reward schedules con-
taining a greater percentage of punishments ("Wrong"). It is difficult
to compare the relative effects of the various aversive stimuli on dis-
fluency because of the methodological differences in the investigations.
However, it is clear that disfluencies generally decreased under condi-
tions of response-contingent punishment, while an increase in disfluen-
cies was noted with random punishment.

Tne effect of nonreward on the stuttering response has also been
investigated. Sheehan (57) contended that even though stuttering is pun-
ishing, it persists because of its continual reinforcement. The assump-
tion is made that the point at which the stutterer completes a word is
the point of reinforcement, and that stuttering is the instrumental act
receiving reinforcement. He hypothesized that stuttering should decrease
most rapidly with a decrease in the amount of reinforcement of the stut-
tering response and an increase in the reinforcement of the normal speech
attempt. Twenty adult stutterers were presented with successive readings
of a 200-word passage and acted as their own controls. In the control
condition the subjects read in their characteristic way, while the exper-
imental (non-reinforcement) condition required them to repeat each stut-
tered word until it was spoken once without stuttering before going on to
the next word. It was found that, compared with the control condition,

frequency of stuttering decreased more rapidly through successive readings



in the non-reinforcement condition.

Davis (14, 15) attempted to obtain normative data on speech flu-
ency in young children. She used as subjects sixty-two children ranging
in age from twenty-four to sixty-two months. Everything said by a child
during two one-half hour preschool free-play periods was noted by an ob-
server using a speed writing technique. Another observer recorded as
much as possible of all that was said to the child, as well as the activ-
ity of the child and his companions. Although Davis had hoped to deter-
mine whether or not each instance of repetition was accompanied by some
recognizable factor(s) in the environment or situation, the plan was aban-
doned because of the difficulty in discovering such factors. She felt,
however, that certain situational factors could be recognized in relation
to instances when repetitions of the same syllable, word or phrase were
uttered three or more times. From her rank ordering of these situations
according to frequency of occurrence, it appears that many of the high
ranking situations could reflect some frustration on the part of the
child; for example, "coerced by teacher resulting in changed activity"
and "wants an object possessed by another child." Certain speech behav-
iors in these situations, according to Shames and Sherrick (56), are sub-
ject to complex schedules of reinforcement. For example, inconsistent
non-reinforcement of a child's verbal demands may reinforce certain forms
of phrase, word and/or sound repetition, only later to be punished as an
aversive behavior. Unfortunately, very little information is available
concerning the effect of nonreward, reward and/or punishment on the flu-

ency of children.
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Frustrative Nonreward and Nonspeech Behaviors

The effects of varying reward schedules on nonspeech behaviors
of children have been the subject of a number of investigations (51).
The results of these studies have often been interpreted in terms of a
frustration hypothesis, with frustration being conceptualized as an emo-
tional response which occurs in an organism when nonreward follows a pre-
viously rewarded response (1, 64). Skinner (64) states: "When we fail
to reinforce a response that has previously been reinforced, we set up
an emotional response - perhaps what is often meant by frustration."
This definition of frustration appears particularly useful in experimen-
tal studies in that the strength of one response class can be quantified
and studied as a function of reward conditions. Amsel (1) has indicated
that when reward is expected, nonreward is an active factor which he
terms "frustrative nonreward." Amsel considers "frustrative nonreward"
to have motivational properties which can be measured as an increase in
the strength of the response immediately following the nonreward event.

In a sequence of experiments in which rats were used as subjects,
Amsel and his associates (2, 3, 4, 43) have demonstrated the activating
properties of nonreward. In all of these studies, the experimental situ-
ation was essentially the same. Food-deprived rats were trained to run
along a runway (Rl) to a goal box (Gl) where they found food. From (G1)
they ran along a second runway (R2) to a second goal box (G2) where they
again found food. The time required to run the distance along R2 to G2
was recorded over a series of trials until R2 running time had stabilized.
A series of test trials followed, with one half of the rats rewarded and

one half of the rats not rewarded with food in Gl. The results of these



8
studies indicated that nonreward of the Rl response was followed by
shorter R2 running times than those following reward of the Rl response.
The difference between the running time performances following nonreward
as compared with reward has been referred to as the "frustration effect."

A number of investigations involving children as subjects sup-
port Amsel's findings concerning the activating properties of frustra-
tive nonreward (10, 29, 41, 46, 48, 72). In one group of investigations
pairs of responses are made, the interest being in the strength of the
second response as a function of whether the first response is rewarded
or not rewarded. This procedure is similar to that used by Amsel with
rats except that with children different instrumental response classes,
such as lever pulling, are employed.

Ryan (46) and Watson and Ryan (72) studied the effects of frus-
trative nonreward on level pulling responses of kindergarten children.
The apparatus, essentially the same in both of these studies, consisted
of two wooden boxes each containing a colored signal light (Sl and S2),
a lever (Rl and R2), and a goal box (Gl and G2). A red light, Sl, was
the signal to pull Rl. A green light, S2, was the signal to pull R2. A
test trial consisted of subjects seeing Sl, pulling Rl, and receiving on
a fixed percentage of Rl responses a marble reward in Gl; then, seeing
S2, pulling R2 and receiving a marble in G2 following every R2 response.
R2 lever pulling speeds were measured as a function of reward or nonreward
of the Rl lever pull. These speeds were differentiated according to
starting time (time between stimulus onset and the initial movement of

the lever) and movement time (time taken to pull the lever throughout its

entire excursion).
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Ryan (46) divided his kindergarten subjects into two groups.
One group (Group 100) received 100 per cent rewards on both Rl and R2
responses, while a second group (Group 50) received 50 per cent rewards
on Rl and 100 per cent rewards on R2. The interval between completion
of R1 and presentation of S2 was approximately 10 seconds, with an inter-
val of approximately 45 seconds separating each R1-R2 sequence. The 10
second inter-response interval (IRI) allowed the experimenter time to
record the Rl response and reset the timers. The 45 second intertrial
interval (ITI) was an arbitrarily selected time. It was anticipated that
involving a subject in an activity during this time between trials would
facilitate the dissipation of any frustration due to a nonreward, prior
to the next R1 response. For Group 50, in none of the 5 trial blocks,
(of 4 trials each) did the starting speeds for those R2 responses follow-
ing rewarded Rl responses (Rl*) and those following nonrewarded Rl re-
sponses (R1-) differ significantly. However, a significant interaction
between trial blocks and type of trial variable (R2 following R1+ versus
R2 following R1-) for trial blocks 2 through 5 was found. For the second
trial block, mean starting speeds for R2 responses following R1+ were
greater than those following Rl1-, but on trial blocks 3, 4, and 5 the op-
posite was true. For R2 movement speeds, the type of trial variable did
not enter into any significant relationships. In all between-group com-
parisons, the starting and movement speeds of Group 50 for both Rl and
R2 were increasingly faster than those for Group 100 over blocks of
trials. Watson and Ryan (72), using only one group (50 per cent reward
of R1), found significantly higher starting speeds and movement speeds

for R2 responses following nonreward than for those following reward in
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R1 when Rl and R2 were separated by five-second rather than 10 or 20 sec-
ond IRI's, ITI's were 30 seconds. The differences were more pronounced
for movement speeds than for starting speeds. They indicated the need
for a study which would jointly manipulate IRI and ITI in order to pro-
vide more systematic evidence concerning the relation between spacing of
trials and the duration of the frustration effect.

The importance of an orienting signal preceding the stimulus pre-
sentation is considered in two studies by Ryan and his colleagues (12,
47, 48). In a study of preschool subjects by Ryan and Cantor (12, 47)
in which no orienting signal was used, starting speeds for Group 50 were
slower than those for Group 100 for a considerable number of trials.

Ryan and Moffitt (48) using kindergarten and preschool children and a
"ready" signal found greater increases in both starting and movement
speeds for Group 50 over trial blocks than for Group 100. Ryan and
Moffitt speculated that in the Ryan and Cantor study the stimulus signal
may have been presented at less opportune times for Group 50 than for
Group 100 and that the orienting signal, therefore, may result in a more
equal readiness for the stimulus signal for the two groups.

In another investigation (50) Ryan and Watson explored the ef-
fects of verbal reinforcers "Good," "Very Good," and "That's Fine"” on
lever-pulling speeds with one group of children reinforced after every
lever-pull and another group rewarded on a random third of the trials.
Faster lever-starting and lever-movement speeds over trial blocks for the
partially rewarded subject confirmed the results of previous studies
using marble reinforcers. A subsequent study by Watson (71) involved

lever-pulling responses by kindergarten children subsequent to either
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ten minutes of social isolation or no social isolation. Lever-pulling
responses were reinforced on O per cent, 50 per cent, or 100 per cent
schedules. Reinforcements were social ("Good") or tangible (candy).
Isolation was found to have no effect on performance. Starting speeds
under 50 per cent social reward, and movement speeds under 50 per cent
tangible reward were shorter than corresponding speeds under O per cent
or 100 per cent reward.

Ryan (45) employed six reward schedules (100, 83, 66, 50, 33 and
17 per cent) with preschool and kindergarten children. Both lever-start-
ing and lever-movement speeds were faster for kindergarten than for pre-
school children for all schedules. On movement speeds, Groups 33, 50 and
66 were responding faster than Group 100 by the final block of trials.
Significant differences between the various groups were not found with
starting speeds. The findings from a subsequent study by Ryan and
Voorhoeve (49) for movement and starting speeds supported those of the
previous investigation (45). The findings concerning starting speeds are
in contrast to the results of previous studies (46, 48) which reported
faster starting speeds for 50 per cent rewarded groups than for continu-
ously rewarded groups. They attributed this discrepancy to a procedural
difference. In the previous study, the experimenter was located immed-
iately behind the subject in order to reduce disorienting behaviors be-
tween trials. In the Ryan and Voorhoeve study, the examiner was located
in an adjoining room, which they considered to be less effective for es-
tablishing proper orienting behavior.

Deviating from these research designs in which between-group

comparisons with different reward schedules were made, Semler and Pederson
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(55) used a within-subjects design with first grade children. This de-
sign involved a differential conditioning situation where one color of
stimulus light was associated with continuous reinforcement (S100 per
cent) and a second color of stimulus light was associated with partial
reinforcement (S50 per cent). A different random presentation sequence
of 5100 and S50 was used for each subject. The task sequence involved
seeing a red or green light flash on, pushing a button,A;esponding to a
tone by releasing the button, and pulling a lever. Measurements were
made of initiation speed (speed of releasing the button following onset
of tone), travel speed (speed of moving from released button to lever),
and movement speed (speed of pulling lever through its full excursion).
Findings indicated a significant increase in lever-movement speeds across
trial blocks, with faster speeds under the S50 than under the S100 condi-
tion. Reinforcement percentage was not a significant factor in the anal-

ysis of initiation and travel speed scores.

Frustrative Nonreward and Speech Disfluencies

In contrast to a systematic study of the effects of frustration
on non-speech behavior, investigation into the effects of frustration on
speech fluency has been largely limited to clinical observations. In
discussing aggrevating factors surrounding the problem of stuttering,
Johnson (32) suggests that "nothing is to be gained by making (the
child's) speech more nonfluent as a result of unnecessary frustrations

and disapprovals." Van Riper (69) stresses that "not only can frustra-
tion account for the initial brecks in the flow of speech; it also can
help us understand why children eventually begin to struggle and avoid."

Experimental evidence concerning the effects of frustration on speech
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fluency has been minimal. Marshall (34) studied the effects of frustra-
tive nonreward on rate of disfluencies in the connected speech of six-
and seven-year-old normal-speaking male children. With expectation for
reward established, nonreward was introduced according to four different
schedules, a different schedule for each of four groups of ten subjects.
Each child was shown thirty colored situation pictures to each of which
they responded with a story. Following each of the first ten pictures
(Condition I), the child was rewarded with the verbal "That's good. Try

again,"” and the dispensing of one candy reward to be accumulated toward
the winning of a prize. Following each of the succeeding twenty pictures
(Condition II), reward was administered on a 100, 75, 50, or 25 per cent
schedule depending upon the group to which the child had been randomly
assigned. The story responses were tape recorded and analyzed according
to ten categories of disfluency.

Because of certain procedural differences required to obtain
connected speech samples, Marshall’s investigation was not directly com-
parable to the studies of frustrative nonreward effects on non-speech be-
haviors. Partly for this reason, perhaps, significant changes in total
disfluency were not obtained when subjects were switched from continuous
to partial reward schedules. While most of the differences were small
and nonsignificant, subjects switched from continuous to partial reward
schedules generally had higher disfluency indices for the various cate-
gories of disfluency for responses following nonreward than for those
following reward in Condition II except for the category of revisions.

In addition, there appeared to be a tendency, as the rates of rewards to

nonrewards decreased, for the responses following nonreward to contain
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an increased proportion of those types of disfluencies more frequently
called stuttering and a decreased proportion of those usually considered
normal disfluencies. Marshall speculated that one of the effects of
frustrative nonreward might be a reduction in the amount of time speakers
spend in silent and filled pauses at points of uncertainty in the speech
sequence. Jensen (QL), while not interested in frustrative nonreward,
found no differential effect of reward or punishment on response laten-
cies and durations using aurally presented nonsense syllables with normal-
speakirg children. He suggests that the failure to observe significant
differences might be due to the highly variable latency and duration

measures of the children.

Object-Naming Latency

The effects of nonreward on time measurements in speech behavior
have been given little consideration. However, efforts to understand
some basic aspects of speech behavior have involved time measurements.
Fraisse (22) and Oldfield and Wingfield (39) have studied verbal reaction
time to understand better the perceptual and coding processes involved
in seeing a word or object and naming it. The stimuli used by these in-
vestigators with adult subjects have included pictured objects, printed
words, and geometric forms.

Using simple single-object pictures and normal adult subjects,
Oldfield and Wingfield (39) obtained verbal response latencies for twenty-
six objects, the names of which were spread over the range of frequency
of occurrence in English usage according to the Thorndike-Lorge List (68).
They found that as frequency of occurrence increased, mean verbal response

latency decreased, with a resultant linear relationship between mean



15
latency and log frequency of occurrence. Oldfield (38) showed a similar
relationship using brain-injured adults.

Wingfield (74) suggested that the naming-latency differences
among words could be attributed either to differences in the time re-
quired for the visual analysis and perceptual identification of the ob-
jects, or to differences in the availability of the objects' names as re-
sponses once the perceptual tasks have been completed. Two experiments
designed to investigate this matter are reported by Wingfield. In the
first experiment, pictures of objects were presented to the subjects
tachistoscopically. Visual duration thresholds and response-latencies
were obtained. The visual duration thresholds were measures of the
amounts of stimulus exposure time necessary for the subjects to detect
enough information to identify objects. In the second experiment, a
matching-task was used in an attempt to measure the amounts of time re-
quired for processing the detected information to complete the percep-
tual identification of the objects. With adults as subjects, he found
that differences in naming-latencies are due primarily to differences in
the time occupied in response-selection, rather than in the time required
for perceptual identification.

Fraisse (23) attempted to define the characteristics involved
in this process of seeing an object and naming it in a slightly differ-
ent manner. He refers to two aspects of the perceptual process consid-
ered easy to measure: (a) the threshold of recognition; and (b) verbal
reaction time (the time which passes between the onset of the stimulus
and the onset of the response). The thresholds for object recognition

were obtained with a tachistoscope. Subsequently, verbal reaction times
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were obtained for the same objects presented in random order for the same
subjects. The threshold of recognition subtracted from the verbal reac-
tion time was considered to result in the duration of the perceptual re-
sponse. He observed that durations for thresholds of recognition are ap-
proximately ten milliseconds while those for verbal reaction times are
approximately 500 milliseconds. He noted further the presence of a func-
tional relationship between these two duration measurements. He explained
that for a category of stimuli, such as pictured objects or geometric
fecrms, the longer the perceptual response, the higher the threshold.

Fraisse (22) extended his investigation to comparisons of verbal
reaction times for object-naming (naming pictured object) and word-naming
(reading printed word). He found that average variability in verbal re-
action times for adult subjects amounted to approximately 120 millisec-
onds for word-naming and approximately 325 milliseconds for object-naming.
He considered two possible sources of variation, stimulus uncertainty and
discriminability, which might contribute to greater variability for ob-
ject-naming.

Uncertainty, as a function of the number of kncwn possible al-
ternative items expected by the subject, was studied first, using four
geometric forms and then twelve geometric forms. He found that verbal
reaction time for naming was longer than for reading, and that naming
time for the forms increased with an increase in stimulus uncertainty,
that is, an increase in number of alternatives. He found, further, that
with uncertainty controlled, the naming latency increased with the com-
plexity of the geometric form while the reading latency remained about

the same.
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Another source of variation considered by Fraisse and his col-
leagues (24) involves the effect of specific and categorical responses
on verbal reaction time. Twenty-four adult subjects were shown the pic-
tures of sixteen stimuli (example: banana) belonging to four categories
(example: fruit). They were asked to answer as quickly as possible, in
some cases by naming the object, in other cases by stating its correct
category. They found that verbal reaction times were consistently longer

for the categorical response than for the specific response.

Variables Affecting Reaction Time Behavior

Hundreds of studies have been concerned with the numerous vari-
ables which affect reaction time behavior. The following paragraphs con-
cern only a few of the variables which are pertinent to the present study.
Garrett (25), Woodworth and Shlosberg (78), and Teichner (67) have pre-
sented more complete summaries of the pertinent literature.

Several variables associated with readiness for and presentation
of visual stimuli have been considered by investigators. Use of a warn-
ing signal prior to stimulus presentation has been considered important
by several investigators (48) studying reaction and response times for
lever-pulling behavior in preschool and kindergarten-age children. Con-
sideration has also been given to the type of warning signal to be used.
Karlin and Mordkoff (33) found that decreased reaction time was obtained
when the stimulus modality of the warning signal differed from that of
the reaction stimulus. Using a tone and a light, with foreperiods of
either 0.5 seconds or 2 seconds, they found that this decreased reaction
time with differing warning signal and reaction stimuli was obtained only

when the interval between the signal and stimulus was relatively short
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(0.5 seconds).

Garrett (25) has considered the foreperiod, or the time-interval
between the signal "Ready" and the presentation of the stimulus, to be
quite important in reaction time work. He notes that if the foreperiod
is less than one second the subject may be unprepared, and if greater
than ten seconds the subject is likely to lose his "edge" and react too
slowly. He places the optimum foreperiod at approximately one-to-two
seconds.

Consideration has also been given to the effect of the time in-
terval between a response (R1) and a succeeding stimulus (S2) on reaction
time. Baumeister and Kellas (5) systematically varied the R1-S2 interval
from 0.2 second to 5 seconds. Sl was the presentation of a geometric
form, with Rl being the naming of this form. S2 was the presentation of
a tone, with R2 being the release of a button switch. They found that
reaction time to S2 is lengthened when the interval between Rl and 52 is
very brief (0.2 and 0.5 second). They refer to this phenomenon as the
psychological refractory period.

The rise-timz of the visual stimulus to full brilliance has been
different among various investigations involving presentation of words,
geometric forms, or pictured objects. Oldfield and Wingfield (39) re-
ported that the lamp switched on to illuminate the picture stimulus re-
quired 60 milliseconds to reach full brilliance. They indicated that al-
though the full-brilliance time was constant for all subjects, it was not
possible to estimate or measure whether factors of perception or recog-
nition were active during that 60 millisecond period.

Two other variables, area and intensity of the visual stimulus,
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have been studied (25, 78) systematically in association with reaction
time experiments involving a simple motor response. With these studies,
however, attention has been focused on simple light sources for sensation
rather than for perception of objects. Generally, they have found that
increases in either area or intensity of light result in shorter reaction
times. The various studies dealing with perceptual recognition and nam-
ing have approached this variable only by standardizing the area and in-
tensity of the stimulus consistently for all subjects.

Age, as a factor in reaction time, has received little investi-
gation except as related to simple motor behavior. Woodworth and
Schlosberg (1@) state that throughout the developmental period up to
about twenty-five years of age, reaction time decreases, at first rapidly
and then more slowly. They note that the young child, with his short

nerve pathways and "general liveliness," would be expected to respond
very quickly, especially with simple motor responses. They state, how-
ever, that:
it is almost impossible to secure a good series of simple reac-
tions from a child under three years of age. The young child's
response is too diffuse and irregular to qualify as the highly
integrated, though restricted act which we call the simple reac-
tion.
They observe that factors of emotional excitement and general muscular
tension are essentially outgrown by the age of seven or eight.
In summary, principles of learning have facilitated investiga-
tions of speech disfluency and its modification. The possibility for ex-
cessive disfluency and stuttering having their origins in complex rein-

forcement and punishment schedules in childhood has been considered.

However, very little has been done to study the effects of such schedules
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on fluency in children. A number of investigations of reward schedule
effects on various nonspeech behaviors of children have been reported,
often in terms of a frustration hypothesis. Recent efforts to study the
adverse effects of frustrative nonreward on children's speech fluency
have emphasized the importance of extended study in this area. The pres-
ent investigation represents an attempt to study the effects of frustra-

tive nonreward on object-naming behavior in children.



CHAPTER III
DESIGN OF THE INVESTIGATION

This study was designed to investigate the effects of nonreward
on the object-naming latencies and response durations of children. Two
populations of children, normal-speaking and stuttering, were studied.
The visual stimuli to which each subject responded included simple-object,
line-drawn pictures. The receiving of marbles, to be traded for a prize,
constituted the reward. Nonreward, then, was no marble delivery to the
subject. Effects of such nonreward were measured in terms of object-
naming latency and response duration. The following research questions
were formulated for this investigation:

1. Do object-naming latencies differ for responses following
nonreward and responses following reward?

2. Do verbal response durations differ for responses following
nonreward and responses following reward?

3. Are these differences in the same direction and of the same
magnitude for stuttering and nonstuttering children?

Prior to the main experimental condition it was deemed desirable to give
the subjects some experience in object-naming, using the experimental
equipment and stimulus pictures similar to those to be used in the maih

experiment. This practice condition was used to obtain data relative to
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a fourth research question:

4. Is there a linear relationship between frequency of occur-
rence of words in the English language and object-naming latency for
children?

Twenty nonstuttering and eight stuttering male children served
as subjects for this study. The normal subjects were obtained from
Oklahoma City schools, and neither parent nor teacher reported any con-
cern about their speech. The stuttering children were referred by public
school speech therapists and had been identified by the teachers and
therapists as stutterers. The normal subjects ranged in age from seven-
years, seven-months to nine-years, four-months, with a mean age of eight-
years, four-months. The stuttering subjects ranged in age from seven-
years, six-.nonths to ten-years, one-month, with a mean age of eight-years,
eight-months. The investigation was limited to males due to the higher
incidence of stuttering in males, and also to control for any variability
in response measures between males and females.

Criterion for selection of subjects included the following:

(a) normal articulation, as screened with the Hejna Articulation Test;
(b) an I.Q. of at least ninety on the Peabody Picture Vocabulary Test
(PPVT), Form A (16); (c) no reported hearing and visual problems. Since
stuttering children were difficult to obtain, two individuals were used
who did not satisfy the criterion for (b), with PPVT I.Q.'s of eighty-one

and eighty~seven.

Procedure
Prior to the experimental tasks, each child was familiarized

with the testing room. Several minutes were allowed for conversation
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about school and summer activities, until the child appeared to be at
ease in the situation with the experimenter. He was then shown two prac-

tice pictures, mop and tiger. The next thirty-four Single-Picture Prac-

tice Condition items were randomized differently for each subject (see
Appendix A for sample randomized schedule). The pictured objects were
presented with instructions to name each as quickly as possible (see Ap-
pendix B for complete instructions). The thirty-four pictures were pre-
sented individually at approximately five-second intervals. These items
were presented to familiarize the child with a practice naming task simi-
lar to the experimental task.

Following a short break, the child was presented Paired-Picture
Practice Condition A (see Appendix A) consisting of the only six possible
paired-combinations of the pictures boy, bed, and bear (see Appendix C
for illustration) to provide practice and familiarization with these three
items which were to be used in the Experimental Condition. Three pictures
were used, rather than one, in order to insure that the subject would not
anticipate the stimulus presentation with a premature response. The in-
structions prepared him to respond again as quickly as possible, and to
expect two pictures, one almost immediately after the other, followed by
a short interval before presentation of the succeeding pair of pictures
(see Appendix B for complete instructions). Within each pair was a three-
to-five second interval, timed from the end of the first response to the
presentation of the second stimulus.

A five-minute rest period followed the child's responses to the
six paired items whereupon he was introduced to Paired-Picture Practice

Condition B (see Appendix A). Four paired-combinations of boy, bed, and
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bear were presented, preceded by instructions involving how to collect a
marble delivered after each response. Each child was informed that if
he could collect enough marbles, he would win a prize located in a paper
sack on a nearby table (see Appendix B for complete instructions). For
the first three pairs both responses of each pair were rewarded with a
marble to establish expectation for reward following each response. Non-
reward for the first response of the fourth pair was applied to accommo-
date any unexpected reactions before starting the twenty-four pairs of
experimental items. There was no time break between these four paired
combinations and the twenty-four experimental pairs.

The Experimental Condition involved the presentation of twenty-
four pairs of pictures, where the first responses of the pairs (Rl) were
rewarded on a 50 per cent schedule and the second response (R2) on a 100
per cent schedule. Each pair was separated by an interval of approxi-
mately forty seconds during which the child worked puzzles. Within each
pair was a three-to-five-second interval, timed from the end of the first
response to the presentation of the second stimulus. The paired stimulus
pictures involving reward and nonreward were randomized differently for
each subject, with the following restrictions:

1. The three pictures were arranged in pairs in the only six
combinations possible: AB, BA, AC, CA, CB, BC. (A = boy, B = bed, C =
bear).

2. The first twelve pairs consisted of each of the six possible
pairs presented twice, with the twelve pairs randomized. For the two
presentations of each of the six possible pairs, one included a rewarded

R1 and one a nonrewarded Rl.
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3. The second twelve pairs consisted of another randomization
of the first twelve pairs. Thus, for the total twenty~four pairs, each
of the six possible paired combinations occurred four times with Rl twice
rewarded and twice nonrewarded.

4. For the first and last pair, Rl was always rewarded.

5. Two pairs in each successive group of four pairs were desig-
nated for nonreward following Rl.

6. No more than two pairs with nonrewarded Rl's or two pairs
with rewarded Rl's occurred in succession.

7. No identical pairs occurred in succession.

An example of a randomized schedule for the Experimental Condition is
contained in Appendix A.

The experimental condition was concluded with the child seeing
a blank stimulus (no picture). Announcing the end of the task, the ex-
perimenter scrutinized the collection of marbles, indicated to the child
that he had accumulated enough marbles to win the prize, and congratu-
lated him on doing so well.

The child was then presented with the standardized instructions
appropriate to his age level for the Peabody Picture Vocabulary Test,
Form A (16). The test was administered according to the procedure de-
tailed for the test. This was followed by administration of the Hejna
Developmental Articulation Test. The total amount of time required for
collecting the experimental data from each child was approximately thirty

minutes.

Test Stimuli

The test stimuli were thirty-six 35-millimeter slides of single
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line-drawn objects, considered commonly recognizable by young children.
The names of these pictured objects represented a range of most-to-least
frequent occurrence in the English language, according to the Thorndike-
Lorge frequency distributions (68). Black line-drawn tracings of these
objects were made on white tracing paper from commercially prepared pic-
ture cards (30). The size of each sketch was relatively uniform. Each
line-drawn tracing was photographed individually with Kodachrome II color
daylight film, using a single-lens reflex 35-millimeter camera. The cam-
era was mounted on a fixed copy stand, from the same ninety-degree angle
and constant distance, with uniform lighting, to assure consistency of

size and location of the object on the finished slide.

Presentation of Stimuli

The stimulus pictures were presented using a two-room sound-
treated research suite, with the subject and experimenter in one room
(experimental) on one side of a window and a Kodak Carousel slide projec-
tor, model 800, in the adjoining room (control) on the opposite side of
the window. The window surface in the experimental room was fitted with
a translucent viewing screen. Against the back of this viewing screen
(on the side nearest the window) were mounted two thicknesses of blank-
developed x-ray plates in order to minimize glare of the image on the
screen. This two-room arrangement eliminated much auditory distraction
for the subject.

In order to control for the distance from the viewing screen to
the subject's face, as well as to minimize visual distraction, and to con-
trol for environmental light intensity, a black-lined viewing hood was

positioned against the viewing screen. The viewing screen was blackened,



27
except for a 4.5 inch square aperture. The subject's face was positioned
approximately twenty inches from the screen. In a seated position, the
subject was able to place his head comfortably against an oval viewing
aperture. The projector lamp was uniformly set with the selector switch
at 300 watts output.

A shutter device was mounted several inches from the end of the
projector lens and was wired for remote activation. This allowed the
experimenter to leave the projector lamp on continuously throughout the
experiment, but expose the appropriate pictured object only at the speci-
fied moment. The shutter consisted of a studio camera iris mounted in
its metal frame with a mechanical sliding arm which could be moved along
a track to open and close the iris. The metal frame was mounted in a
wooden frame. Attached to the wooden frame was a push-pull solenoid with
a continuous duty cycle. The core cylinder of the solenoid was secured
to the sliding arm of the framed iris. A remote switch permitted activa-
tion of the iris to full-open position, allowing the projected picture
to be seen on the screen. When the circuit was opened, with release of
the switch, a rubber band pulled the iris closed.

The time elapsing between activation of the solenoid-iris assem-
bly and full-open position of the iris was measured to determine the time
required for the iris to reach full-open position and, thus, for the com-
plete stimulus to be available to the subject. To make this measurement,
a microswitch was mounted on the wooden frame in position to activate a
voltage source when the iris reached full-open position. The 115 volt AC
signal was reduced to a 4.5 volt signal by a step-down transformer and

connected with Channel A of a Sanborn oscillographic strip-chart recorder,
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model 7702A. A parallel connection with the microswitch in the circuit,
was made with Channel B of the recorder, as illustrated in Figure 1. Up-
on measurement, there was found to be no greater than a one-millisecond

delay in this process.

Reward and Nonreward

The receiving of a marble, to be accumulated toward the winning
of a prize, constituted a reward. The prize was a toy placed in a small
sack in view of the subject. Nonreward, then, was no marble delivery to
the subject. Delivery of the reward was accomplished with the use of a
Gerbrand marble dispenser, model A, which was mounted above the viewing
hood, out of the sight of the subject. Blackened rubber tubing, three-
quarters of an inch in diameter, extended from the dispenser's ejection
vestibule vertically to a position several inches above the table top in-
side the viewing hood. By inserting his hand through on aperture on the
face of the viewing hood, the subject was able to cup his hand around
the end of the tube and to catch the marble as it dropped from the dis-
penser. The dispenser was activated remotely by a button switch. An-
other button switch was simultaneously activated, illuminating a ten-watt
red signal light which was located behind a black screen just below the
viewing screen. This position provided reflection of the light across
the lower border of the viewing screen aperture, and served to keep the
subject's eyes focused on the screen and ready for the second stimulus
picture presentation. The red light was paired with the reward each time
the marble was dispensed. When nonreward was scheduled, a white light
adjacent to the red light was activated in place of the dispenser and red

light.
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Figure 1. Schematic diagram of the circuit for measuring latency between activation of the
solenoid-iris assembly and full-open position of the iris. (S-1) represents the experimenter-activated
switch and (S-2), the solenoid-activated microswitch.
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Recording of Responses

In order for both object-naming latency and response duration
measurements to be made, it was necessary to record subject's vocal re-
sponses on magnetic tape. At a later time, then, the taped samples could
be transferred to strip-chart recordings for measurements. The recording
for such measurements involved the use of an Ampex two-channel tape re-
corder, model 440, a stimulus signal source, and a microphone. The re-
mote activation of the voltage source, which opened the iris for presen-
tation of the stimulus picture, simultaneously initiated a 60 Hz line
signal to Channel B of the tape recorder. The verbal naming response was
picked up by an Electro-Voice cardioid microphone, model 664, and was re-
corded on Channel A of the same tape recorder. The tape recorder was lo-
cated in the control room, with the record mode activated by a remote
control switch located in the experimental room. The microphone was lo-
cated in the experimental room inside the viewing hood and just below the
oval aperture for the subject's face. The microphone was covered with
black mesh material to minimize the possibility that it would distract
the subject. An approximate mouth-to-microphone distance of six inches
was maintained.

The recorded speech samples were later transferred to a Sanborn
oscillographic strip-chart recorder, model 7702A, for the object-naming
latency and response duration measurements. Signal amplitude settings
on both the Ampex tape recorder and the Sanborn recorder were uniform for
all subjects' taped respcnses. Paper speed was 100 millimeters per sec-
ond. Each taped sample was uniformly cued, so that at least 30 milli-

meters preceded onset of the stimulus voltage. This delay assured that
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peak paper speed (reached within 10 millimeters) was constant before the
signal was recorded. The stimulus voltage was recorded on Channel B,

with the verbal response voltage to Channel A.

Object-Naming Latency

Object-naming latency was defined as the number of milliseconds
from the onset of the stimulus to the onset of the response (see Figure
2, I a-b). Stimulus onset was defined as the point of shift from base-
line, initiating a visual recording of the 60 Hz line voltage (Figure 2,
Ia).

Onset of word production for the latency measurement was defined
as the following: (a) the sudden transition from a 60 Hz line signal to
a higher frequency signal which may or may not initially involve a greater
amplitude than the preceding line signal (Figure 2, I b, V b); (b) the
point from which continuous increase in amplitude occurs for at least 50
milliseconds, exceeding the amplitude of the previous line signal, before
decreasing and/or changing to a higher frequency signal (Figure 2, II b);
and (c) sounds of articulators contacting or separating, respiration, or
subvocalizations which are printed out as signals connecting or immedi-
ately preceding the response signal within 50 milliseconds (Figure 2,
III b, IV b). All strip-chart recordings were carefully monitored visu-
ally while listening to the auditory signal from the tape recorder. Ulti-
mately, all questionable response signal characteristics were clarified

and resolved with such visual and auditory monitoring.

Response Duration

Response duration was defined as the time, in milliseconds,
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Figure 2. Examples of the strip chart recordings for five single-word responses, demonstrat-
ing the definition of the onset and termination points of words, as well as the stimulus onset.
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required to make the single-word response (Figure 2, I b-c). Criteria
for onset of word production were the same as those enumerated for object-
naming latency measurement. Termination of the response was defined as
the following: (a) the sudden transition from a high frequency signal
to a 60 Hz line signal which may or may not initially involve a smaller
amplitude than the preceding signal (Figure 2, IV c, V c¢); and (b) the
sudden transition from a high frequency signal to a transient signal,
visually and auditorily monitored as the sound either of articulators
separating or of respiration occurring (Figure 2, II c)e

Rationale for Various Latency Versus
Frequency Analyses

Oldfield and Wingfield (39) found that the mean time taken for
normal-speaking adults to name pictures of objects is linearly related

to the logarithm of word frequency of occurrence in the English language
as estimated in the Thorndike-Lorge Word List (68). It was decired in
the present study to determine whether a similar relationship exists for
normal-speaking and for stuttering children.

Before investigating the relationship between object-naming la-
tency and word frequency for children, several questions needed to be
answered. First, should the mean be used, as Oldfield and Wingfield (39)
did, as the statistic for quantifying the average object-naming latency
or should the median be used? While the mean may have been satisfactory
with data from adults it might not be a good statistic for use-with the
data from children. Reaction time studies involving nonverbéi tasks have
generally found children to be much more variable in reaction time than

are adults (78). In order to avoid the undue influence of extreme values
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on the measure of central tendency, it might be better to use the median
with children's data. For this reason medians as well as means were em-
ployed in this part of the study.

Second, the authors Oldfield and Wingfield (gg) used the Thorn-
dike-Lorge Word List's (T-L) adult norms. The T-L frequency distribu-
tions have been differentiated according to occurrence of words in gen-
eral reading material appropriate to adults and according to material ap-
propriate to children. The frequency of a given item differs, of course,
depending on whether the adult or juvenile norms are used. It would seem
that the appropriate norms to use in the present study would be the juve-
nile norms. In view of the influence of television, radio, and moving
pictures on the language of children, there is reason to believe, perhaps,
that the juvenile norms presented by Thorndike and Lorge over a quarter
of a century ago may be more outdated than are the adult norms. In fact,
one might speculate that the actual frequency distribution of word occur-
rence for juveniles today may more closely approximate the adult distri-
bution than the juvenile distribution of twenty-five years ago. For this
reason both the adult and juvenile norms were used in this study.

Third, in their analyses Oldfield and Wingfield (39) used all
the responses of their subjects which involved the correct naming of the
items. Thus, while individual responses involving misnamings were elim-
inated from analyses, no stimulus words were eliminated. None of the
items used by them were misnamed by more than two of their twelve sub-
jects, and most items were named correctly by all subjects. A higher in-
cidence of misnaming might be expected for children, due either to greater

differences in their vocabularies or to differing degrees of ambiguity
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in the pictured items. By "ambiguity" is meant that some pictured items
may have several common names, although an attempt was made to avoid this
in selecting the pictures. Those items which are frequently misnamed
might be thought to have a high degree of ambiguity and might tend to
have longer than average latencies even when the desired name is given
to the object. For this reason it was desired to study the relationship
between latency and word frequency using both the complete word list, as
did Oldfield and Wingfield, and also to use an adjusted word list from
which frequently misnamed items had been excluded. An inspection of the
number of correct and incorrect namings given by the subjects in this
study suggested a criterion of 20 per cent to be reasonable; that is,

all items misnamed by 20 per cent or more of the subjects in each group
were excluded from the analyses for that group. Thus, at least seventeen
of the normal-speaking children and six of the stutterers had to name the
pictured object correctly for the word to be included in the adjusted
list. This resulted in the elimination of eleven items for the normal-

speaking children and eight items for the stuttering children.

Reliability of Measurement

To check the reliability of the measurements, an independent
judge who was familiar with the criteria listened to randomly selected
taped samples and then measured the corresponding latencies and response
durations from the oscillographic strip-chart recordings for five sub-
jects (three normals and two stutterers) selected at random. For each of
these subjects, measurements were made for nine object-naming latencies
and their corresponding response durations for responses in the Experi-

mental Condition, and for five object-naming latencies from the thirty-
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four items in the Single-Picture Practice Condition. Therefore, a total
of seventy object-naming latency and forty-five response duration meas-
ures were made by two judges.

Differences were computed between measurements made by the first
and second judges for the latencies and response durations for these
items. As shown in Table 1, sixty-three out of seventy object-naming la-
tency measurements and twenty-two out of forty-five response duration
measurements were within five milliseconds of agreement. Interjudge re-
liability was considered highly satisfactory for the object-naming latency
measurements and less so for the response duration measurements. Poorer
reliability of response duration measurements appeared due primarily to
difficulty in identifying the termination of the responses rather than

the onset of responses.

TABLE 1

INTERJUDGE DIFFERENCES IN OBJECT-NAMING LATENCY AND
RESPONSE DURATION MEASUREMENTS (IN MILLISECONDS)

Interjudge Measurement Number of Differences Number of Differences
Differences (millisec.) (70 Latency Measures) (45 Duration Measures)

0 28 10

5 35 12
10 3 4
15 2 2
20 0] 2
25 - 100 1 12
100 - 200 1 2

200 - 300 0 1




CHAPTER IV
RESULTS AND DISCUSSION

Results

This study explored the effects of nonreward on the object-naming
latencies and response durations of children. Twenty normal-speaking and
eight stuttering males provided naming responses to twenty-four random-
ized pairs of simple-object line-drawn pictures, where the first responses
of the pairs were rewarded on a 50 per cent schedule and the second re-
sponses on a 100 per cent schedule. The stimuli consisted of pictures
of boy, bed, and bear. The randomization schedules for the pairs of pic-
tures differed from subject to subject. Latency and response duration
measurements were made.

This experimental task was preceded by the presentation of a
series of thirty-six simple-object pictures. The first two picture pres-

entations (mop and tiger) were practice items. The next thirty-four pic-

tures were presented according to a different random schedule for each
subject. Presentation of these pictures served a dual purpose: (a) to
familiarize the child with a naming task, having a stimulus-response set
similar to the experimental task; and (b) to provide data for determining
the relationship between object-naming latency and the frequency of oc-

currence of the object-name in the English language, based on the

37
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Thorndike-Lorge (T-L) frequency distributions (68).
Relationship Between Object-Naming Latency
and Frequency of Occurrence of Words

Object-naming latency measurements were obtained for each sub-
ject for each response involving a correct naming for the 34 randomly
presented pictures. The object-naming latency measures for each picture
for each subject are contained in Tables 8 and 9 in Appendix D. No re-
sponses involving misnamings were used in any of the analyses. In Table
2 are presented the stimulus words, their frequencies of occurrence ac-
cording to the T-L adult and juvenile norms, the mean and median laten-
cies (in milliseconds), the standard deviations (in milliseconds), and
the number of subjects correctly naming each item for the normal speakers
and for the stutterers. Two of the words in the adult list, paintbrush
and screwdriver, were not contained in the T-L juvenile word list. The
mean object-naming latency across subjects for all correctly named words
was 1359 milliseconds for the normal-speaking children and 1264 millisec-
onds for the stuttering children. A comparison of the means and medians
for the words indicates that for some words, such as gum and magnet for
the normals and carrot for the stutterers, the distributions of object-
naming latencies were greatly skewed, with correspondingly large standard
deviations.

Since the stimulus words were chosen to cover a wide range of
frequency of occurrence, lines of regression of object-naming latency on
logarithm;y frequency of occurrence were obtained and are presented in
Figures 3-6 for the 16 combinations of the four factors: normals and

stutterers, adult and juvenile norms, means and medians, and complete



STIMULUS WORDS, THORNDIKE-LORGE (68) WORD FREQUENCIES ACCORDING TO ADULT AND JUVENILE NORMS,

TABLE 2

MEAN AND MEDIAN OBJECT-NAMING LATENCIES (IN MILLISECONDS), STANDARD DEVIATIONS
(IN MILLISECONDS) AND THE NUMBER OF CORRECT RESPONSES TO EACH WORD (N)

FOR NORMAL-SPEAKING AND STUTTERING SUBJECTS

Object-Naming Latency

Stimulus Frequency Normals Stutterers

Words Adult Juvenile Mean Median N SD Mean Median SD
1. door 100+ 1000 1190 1085 20 365 949 910 216
2. boy 100+ 1000+ 1054 995 20 208 932 1010 198
3. bear 100+ 1000+ 1242 1215 17 282 1323 1105 713
4. bed 100+ 1000+ 1024 918 20 346 939 905 236
5. man 100+ 1000+ 1233 1135 15 369 1173 1113 272
6. ball 100+ 750 948 950 10 243 971 948 215
7. dog 100+ 700 1153 1040 19 343 1118 1210 255
8. ring 100+ 700 1090 1085 20 216 985 928 158
9. bee 50-100° 330 1098 1060 19 280 1137 1025 © 400
10. bell 50-100 350 1083 960 20 299 1111 1070 311
11. nail 50-100 246 993 898 20 309 979 820 312

6t



TABLE 2--Continued

Object-Naming Latency

Stimulus Frequency Normals Stutterers

Words Adult Juvenile Mean Median N SD Mean Median SD
12. doll 46 210 1118 1025 19 238 1231 1210 373
13. feather 44 252 1442 1225 11 557 1341 1278 379
14. drum 40 280 1265 1070 20 623 949 933 185
15. deer 35 220 1339 1030 19 600 1141 1025 265
16. pear 21 97 1547 1475 17 555 1236 1190 360
17. screw 20 124 1647 1433 14 670 1433 1385 380
18. ladder 19 0] 1202 1035 20 389 1320 1055 550
19. camel 18 157 1417 1045 20 1464 1156 1215 240
20. garage 14 2 1505 1475 16 233 1518 1490 409
21. rake 13 13 1384 1290 18 487 1475 1460 243
22. turtle 13 13 938 928 20 155 1038 930 296
23. broom 13 13 1793 1310 17 1224 1422 1140 640
24. pumpkin 13 37 1825 1495 16 910 1659 1775 236
25. violin 11 34 1618 1635 9 447 1333 1310 175

oy



TABLE 2--Continued

Object-Naming Latency

Stimulus Frequency Normals Stutterers

Words Adult Juvenile Mean Median N SD Mean Median SD
26. gum 11 31 2409 1495 12 2829 1745 1590 804
27. magnet 9 46 3091 1915 17 2522 1730 1645 459
28. niitten 9 8 1329 1160 14 459 1408 1290 338
29. carrot 9 13 1047 1008 20 234 1909 1080 2184
30. rooster 6 13 1373 1320 13 415 1372 1390 459
3l. zebra 2 23 1175 1020 20 414 969 940 209
32. toaster 1 1 1358 1178 20 595 1439 1130 703
33. paintbrush .33 ... 1451 1230 15 524 1941 1633 980
34. screwdriver .33 ceee 1718 1650 20 658 1499 1485 384

aFrequency of 100+ per 1,000,000 words of text.

Frequency of 1000+ words according to a selected list of children's reading material.

CFrequency of 50 to 100 per 1,000,000 words of text.

dWords not presented in the Juvenile List.
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Figure 3. Lines of regression of object-naming latency on log-
arithm;y frequency of occurrence, according to adult norms, complete list,
mean and median latencies (in milliseconds), for normals (N=20) and stut-
terers (N=8).
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Figure 4. Lines of regression of object-naming latency on log-
arithmyg frequency of occurrence, according to adult norms, adjusted list,
mean and median latencies (in milliseconds), for normals (N=20) and stut-
terers (N=8).
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and adjusted word lists. An examination of the lines indicates that the
time taken by children, normals or stutterers, to name objects is nega-
tively correlated with the logarithm of the frequency of occurrence of
the names in the English language. The absolute values of the slopes of
the lines are generally slightly greater for stutterers than for normals,
for means than for medians, and for the adult norms than for the juvenile
norms.

The differences of the slopes of the obtained regression line
from zero slope were tested for significance using regression analysis
procedures. The obtained significance levels are the same as those re-
ported for the Pearson product-moment correlation coefficients presented
in Table 3 for the corresponding comparisons. For the normal-speaking
subjects four of the eight correlation coefficients are significantly
different from zero (P < .05), three of the four significant correlations
being for the data for the complete list, three of four involving adult
norms, and three of four involving medians. For the stuttering subjectis,
seven of the eight correlation coefficients were significantly different
from zero (P < .0l1), the only nonsignificant correlation being the one
involving the adjusted list, juvenile norms, and medians. Within each
group of subjects the differences between correlation coefficients were
generally small. In all cases the correlation coefficients for the stut-
tering subjects were higher than the corresponding coefficients for the
normal-speaking subjects.

Relationship Between Object-Naming Latency and
Chronological Age and PPVT IQ Score

The question arises as to whether object-naming latency may be
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TABLE 3

PEARSON PRODUCT-MOMENT CORRELATION COEFFICIENTS FOR AVERAGE
OBJECT-NAMING LATENCY (IN MILLISECONDS) AND LOGy o
FREQUENCY OF OCCURRENCE OF WORDS

Normals Stutterers
Adult Juvenile Adult Juvenile
Norms Norms Norms Norms
Complete List (N=34) (N=31) (N=34) (N=31)
Means - .30 - .34 - 2P - .63°
Medians - 442 - .432 - .52 - .50°
Adjusted List (N=23) (N=21) (N=26) (N=23)
Means - .36 - .29 - .63° - .63°
Medians - a7t - .29 - .53P - .38
% < .05
b

P < .01
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related to chronological age. Though this study was not designed to ad-
equately answer this question and the age range of the subjects used was
only about two years, the degree of the relationship was examined. Using
the 14 items named correctly by all the normal-speaking subjects and the
10 items named correctly by all the stutterers, Spearman rank-order cor-
relation coefficients were obtained (see Table 4) to estimate the rela-
tionship between mean object-naming latency and chronological age. For
both normals and stutterers the obtained correlation coefficients were
nonsignificant. When examined in terms of the 4 most and the 4 least
frequent items for the normals, and the 2 most and 2 least frequent items
for the stutterers, the correlation coefficients were still statistically
nonsignificant. There did appear to te a tendency, however, particularly
for the least frequent words, for mean object-naming latency to decrease
as chronological age increased. Nonsignificant correlation coefficients
were also obtained when mean object-naming latency was correlated with
PPVT IQ scores (see Table 4).
Effect of Reward and Nonreward on Object-Naming
Latency and Response Duration

The experimental condition involved the randomized presentation
of twenty-four pairs of pictures. Fifty per cent of the subject's first
responses (R1) of the paired responses were rewarded. One-hundred per
cent of the second responses (R2) of the paired responses were rewarded.
For the total twenty-four pairs, mean object-naming latency and mean re-
sponse duration measurements were obtained for the Rl's, R2's, R2's fol-
lowing reward (R2+), and R2's following nonreward (R2-) for normals and

stutterers, as shown in the columns headed Pairs 1-24 in Table 5. Mean
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TABLE 4

SPEARMAN RANK-ORDER CORRELATION COEFFICIENTS FOR MEAN LATENCY VERSUS
CHRONOLOGICAL AGE (CA) AND MEAN LATENCY VERSUS PPVT IQ SCORE FOR
NORMALS AND FOR STUTTERERS, FOR THE ITEMS NAMED CORRECTLY BY
ALL SUBJECTS (14 FOR NORMALS, 11 FOR STUTTERERS) AND FOR
THE 4 MOST (4+) AND 4 LEAST (4-) FREQUENT ITEMS FOR
THE NORMALS AND THE 2 MOST (2+) AND 2 LEAST
(2-) FREQUENT FOR THE STUTTERERS

Normals Stutterers
14 4+ 4- 11 2+ 2-
Latency
vs CA ,00 .04 -.33 -.41 -.33 -.4]
Latency

vs IQ --27 ulg --33 u24 ¢l4 ‘-lo




MEAN OBJECT-NAMING LATENCY AND MEAN RESPONSE DURATION MEASUREMENTS (IN MILLISECONDS)

TABLE 5

FOR R1, R2, R2 FOLLOWING REWARD (R2+), R2 FOLLOWING NONREWARD (R2-), FOR

AND PAIRS 13-24 (BLOCK II)

NORMALS AND STUTTERERS, FOR PAIRS 1-24, PAIRS 1-12 (BLOCK I),

Pairs 1-24 Pairs 1-12 (Block I) Pairs 13-24 (Block II)
R1 R2 R2+  R2- R1 R2 R2+  R2- R1 R2 R2+  R2-
Latency
Normals 721 753 757 749 709 750 737 763 736 756 777 736
Stutterers 634 732 733 731 625 667 665 669 651 793 796 791
Duration
Normals 445 454 455 452 437 445 444 445 454 469 466 471
Stutterers 421 409 407 412 403 393 395 391 431 425 417 434

06
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object-naming latency and response duration measures for individual sub-
jects are contained in Table 7 in Appendix C.

Of primary interest in this study was the effect of reward and
nonreward on object-naming latencies. An inspection of the means in
Table 5 for Pairs 1 to 24 shows the differences between mean R2% and mean
R2- for latencies for both normals and stutterers to be very small, the
largest difference being only 8 milliseconds. Considering that the meas-
urements were made to the nearest 5 milliseconds, these means do not sug-
gest a differential effect of reward and nonreward on object-naming la-
tency as defined by the procedures used in this study.

In view of Ryan's (46) finding of a significant interaction be-
tween trial blocks (of four trials each) and variables (R2+ versus R2-)
for starting speeds, the question arises as to whether an interaction may
not exist in the present study if the twenty-four pairs were broken into
blocks of pairs. Since the second twelve pairs were a re-randomization
of the first twelve pairs, the twenty-four pairs were broken into two
blocks, with Block I consisting of pairs 1 to 12 and Block II consisting
of pairs 13 to 24. Mean object-naming latencies for the Rl's, R2's,
R2+'s, and R2-'s for Blocks I and II are presented in Table 5 and are
plotted in Figure 7. Inspection of the mean R2+ and R2- latencies for
normals for Blocks I and II suggests a crossover effect or interaction
similar to that obtained by Ryan. Differences between mean R2+ and R2-
latencies within both Blocks I and II appear very small.

To test for significance the interaction of the mean R2* and R2-
latencies for Blocks I and II for the normal subjects, a three-factor

factorial analysis of variance was performed. A summary of the analysis
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of variance is reported in Table 6. The Rewards (R2+ versus R2-) by
Blocks interaction can be seen to be nonsignificant. The Wilcoxon Matched
Pairs Test was also applied to the R2+ and R2- values for Blocks I and II
for the normal subjects' latency measures and likewise showed the inter-
action between Rewards and Blocks to be nonsignificant at the .05 level.
In the analysis of variance, the Rewards main effect refers to the dif-
ference between the R2+ and R2- means for Pairs one to twenty-four. The
F is nonsignificant at the .05 level. A repetition of these statistical
procedures for R2t and R2- differences for the stutterer's latency means
was not performed in view of the small differences presented.

The relatively large error variance (R X B X P) in the analysis
of variance summarized in Table 6 suggests that the rewards and blocks
factors may affect individual subjects quite differently. While the
group means appeared to evidence a Rewards by Blocks (though not signifi-
cant) interaction, only nine of the twenty normal subjects evidenced a
similar effect in their individual means. Eight of the normals maintained
the same relation between their R2+ and R2- mean latencies from Blocks I
to Block II and three subjects had Rewards by Blocks interactions which
were opposite to that for the group means.

For both normals and stutterers, R2 latencies are longer than Rl
latencies. For stutterers, significant (P < .05) t's were obtained for
the differences between Rl and R2 for pairs 1 to 24 and for Block II; a
nonsignificant t was obtained for Block I. For the normals, nonsignifi-
cant t's were obtained for the differences between Rl and R2 for pairs
1 to 24, for Block I, and for Block II.

The question arises as to whether the observed increases from
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TABLE 6

SUMMARY OF ANALYSIS OF VARIANCE FOR R2+ AND R2-
OBJECT-NAMING LATENCIES FOR BLOCKS I AND II
FOR NORMAL SPEAKING SUBJECTS

Source df MS F2
Rewards (R) 1 1036.80 .05
Blocks (B) 1 938.45 .04
Persons (P) 19 42308.68 1.96
R XB 1 21978.45 1.02
RXP 19 10412.66 .48
BXP 19 10844.70 .50
Error (R X B X P) 19 21631.90
Total 79 20793.85

2Al1 obtained F's nonsignificant at .05 level.
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mean Rl to mean R2 might be related to the 50 per cent reward schedule
for Rl; that is, is there a tendency for partial reward of Rl to result
in a longer latency for R2 responses? Or, could it be that it is the
pairing itself of naming tasks or some other factor which results in a
tendency for longer latencies for R2 responses? While the six pairs in
Paired-Picture Practice Condition A were intended primarily for practice
purposes, mean object-naming latencies were obtained for these responses
to discover whether the same trends occur for these pairs, for which the
possibility of reward had not been mentioned, as for the experimental
pairs. For the normal-speaking subjects, the mean Rl latency (797 ms)
was significantly (t, P < .001) higher than the mean R2 latency (717 ms).
Only 2 of the 20 normals showed an increase in mean latency for Rl to R2
for the practice pairs while 13 of the 20 showed an increase for the ex-
perimental pairs. For the stuttering subjects, the mean Rl latency
(736 ms) was shorter than the mean R2 latency (753 ms) for the practice
pairs but the difference was not significant. While 4 of the 8 stutter-
ers showed an increase in mean latency from Rl to R2 of the practice
pairs, 7 of the 8 showed an increase for the experimental pairs. Thus,
while for the normals there was a switch both in direction and magnitude
of the R1 - R2 differences between the practice and experimental pairs,
for the stutterers the direction remained the same but the magnitude in-
creased.

The obtained mean Rl latencies for stutterers are shorter than
those for normals both for Block I and for Block II but in neither in-
stance was the obtained t significant. While the obtained mean R2 la-

tency for stutterers is shorter than that for normals in Block I the
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reverse is true in Block II. In neither case, however, is the difference
between stutterers and normals significant. While the Blocks main effect
in the analysis of variance in Table 6 (Block I mean R2 versus Block II
mean R2) for the normals' latencies yields a nonsignificant F, an inspec-
tion of Table 5 and Figure 7 suggests a much longer mean R2 latency for
Block II than for Block I for stutterers. A significant t (P < .05) was
found for this difference for the stutterers.

An inspection of the mean response durations in Table 5 and in
Figure 8 shows all differences between Rl and R2 and between R2%+ and R2-
to be very small. The small obtained differences together with the large
interjudge differences in response duration measurements for many of the
responses (see Table 1) resulted in the decision not to perform statisti-
cal tests on the response duration measurements. Though not tested for
significance, the stutterers in this study had shorter mean response
durations than the normals, and for both normals and stutterers the mean

response durations increased from Block I to Block II.

Discussion

It has been observed (39, 75) that an inverse linear relation-
ship exists for adults between object-naming latency and logarithmjqg fre-
quency of occurrence of names in the language. The findings of the pres-
ent study suggest a similar relationship for children. This relationship
seems evident for children whether the comparisons involve means or medi-
ans, adult or juvenile norms, or complete or adjusted word lists. Al-
though the relationship is similar in direction for children and adults,

the correlations obtained in this study for children are not as high as

those reported by Wingfield (75) for adults. Wingfield, using two groups
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of adult subjects, the T-L norms, and 13 words covering a range in fre-
quency similar to that used in the current study, obtained r's of -0.92
and -0.82. Fraisse (21), using words covering a wide range of frequen-
cies according to the French norms presented by Gougenheim et al., (26),
obtained a Spearman rank-order correlation coefficient for frequency and
verbal reaction time of -0.49. Fraisse (22), using a list of words all
of which were fairly rare in the French language, that is, words with a
limited range of frequency, obtained a Spearman coefficient of -0.10 be-
tween frequency and verbal reaction time. Since the strength of the cor-
relation between verbal reaction time and frequency seems to depend on
the range of frequencies for the word used and since it is not clear how
closely the range of frequencies for the French words used by Fraisse
(21) compares to the range of frequencies used in the present study or
in the Wingfield study, it is difficult to compare the correlation coef-
ficients obtained in the latter studies with the -0.49 obtained by
Fraisse.

The weaker relationship between latency and log;p frequency for
children than for adults could be due to one or more of several factors.
First, Oldfield (38) states that despite the criticisms that one might
make of the use of the T-L Word Count, reasonable clearcut relationships
emerge in terms of the logarithms of the values it provides for adults.
The use of the T-L norms, however, may not be as appropriate today for
children as they are for adults. Another explanation may lie in the
greater variation among the object-naming latencies for children than

for adults. A comparison of the standard deviations for the individual

words, as reported in Table 2 in the present study for children, with
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the standard deviations reported by Oldfield and Wingfield (39) for
adults, suggests much greater variation among children than among adults
for object-naming latencies. This is consistent with the finding that
variation in reaction time for simple motor behaviors tends to decrease
with age from childhood to adulthood (78). The further comparison of
the data in Table 2 in this study with the data provided by Oldfield and
Wingfield demonstrates higher proportions of misnamed items for children
than for adults. It might be that the pictures used in this study were
more ambiguous for the juvenile subjects than those pictures used by
Oldfield and Wingfield were for their adult subjects. For example, the
stimulus picture for the word ball in the present study elicited the name
"baseball" from almost as many normal subjects as it did the desired name
"ball."

Much of the recent interest in the relation of object-naming and
word frequency has resulted from efforts to arrive at a model for a vo-
cabulary storage and retrieval system. Oldfield (38), for example, sug-
gests a two-stage system, the first stage of which "consists in allotting
the object to its correct frequency range, by some means which does not
involve any actual identification and naming. The second stage consists
of a binary search of the ensemble of words belonging to this range."
Whatever the system may be, the findings of the present study suggest
that the system for children may be similar to that for adults.

Interest in the object-naming task is also due in part to the
fact that dysphasic patients have frequently been observed to have more
difficulty in single object-naming than in producing the same word in

context (39). Oldfield and Wingfield (40) have pointed out that in
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language disorders associated with brain-damage there may be difficulty
in object-naming even when language functions appear otherwise intact.
Oldfield (38) reports an inverse linear object-naming latency - log fre-
quency relationship for adult brain-damaged patients and hospital con-
trols similar to that found for normal adults. In fact, he found that
the latency measurement could discriminate four groups of patients: hos-
pital controls, patients with left cerebral hemisphere involvement with
dysphasia, left with no dysphasia, and right with no dysphasia. It was
found that dysphasics had the highest mean latency and the largest slope
of the latency-log frequency linear regression line with the controls
showing the lowest mean latency and the least slope.

The question might be raised as to whether or not stuttering
children might have more word-finding difficulty than normal-speaking
children. In fact, Rutherford and Telser (44) described a word latency
test for use in detecting minimal word-finding problems in stutterers
and in children with certain auditory and visual perceptual disorders.
While in the present study the relationship between latency and log fre-
quency was stronger for stutterers than for normals, the mean latencies
for stutterers tended to be shorter than the mean latencies for normals.
This would seem to suggest that stutterers, at least those of the age
range used in this study, may have no more word-finding difficulty on
the average than normal-speaking children of the same age.

3) have reported more stut-

Several investigators (53, 54, 65,
tering on low-frequency and long words than on high-frequency and short
words. While low-frequency words also tend to be longer than high-

frequency words, it has been suggested that word length and word frequency
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are independently related to frequency of stuttering (54, 65). It might
be expected that with word frequency or word length controlled, words
more likely to be stuttered along the uncontrolled dimension might have
longer latencies than those which are less likely to be stuttered. Thus,
if stuttering tends to occur on less frequent words and if latency is
greater for words on which stuttering tends to occur, then longer laten-
cies might be expected for stutterers on less frequent words. It might
be predicted then that the line of regression of object-naming latency
on log frequency of occurrence of the words would have a somewhat higher
slope for stutterers than for normals. The regression lines obtained in
this study for stutterers do in fact have slightly greater slopes than
the corresponding lines for the normals. The steeper slopes for the
stutterers than for the normals might be explained not on the basis of
more word-finding difficulty for the stutterers, but rather on the basis
of some other factor related to word frequency and/or word length.
Wingate (73), for example, indicated that the greater stuttering for the
less frequent and longer words might be due to more involved motor plan-
ning being required in order to articulate the words. While Oldfield and
Wingfield (39) found for normal-speaking adults that longer latencies for
less frequent words was not due to greater word length than common words,
this does not rule out the possibility of this relationship existing for
stutterers.

The procedures used in this study did not result in a differen-
tial effect of reward and nonreward on the object-naming latencies and
response durations of either the normal-speaking or the stuttering chil-

dren. The apparent, though nonsignificant, interaction between the
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latencies following reward and nonreward and Blocks I and II for the
normal-speaking subjects does correspond somewhat to the crossover effect
reported by Ryan (46) for nonverbal starting speeds. Ryan suggested that
a motivational increment due to frustration occurred after the early non-
rewarded responses. It is possible, for the task used in the present
study, that more than 24 pairs are necessary to attain a significant dif-
ference between the latencies for responses following reward and those
following nonreward and that further blocking of the trials would facili-
tate the observation of this effect.

The blocking of the paired responses of the stutterers into two
blocks of 12 pairs each resulted in quite a different configuration for
the R2 responses than was seen for the normal-speaking subjects. Instead
of the relatively flat R2 curve and the crossover effect of R2+ and R2-
observed for the normals, there is essentially no interaction for the R2t
and R2- means for the stutterers with the R2 means showing a significant
increase from Block I to Block II. This trend for the stutterers for R2
to increase from the first to the last 12 trials deviates not only from
the results observed for the normals but also from the findings of the
various studies of nonverbal reaction time behavior. However, similarity
is noted with findings from studies by Ford (20) and Endsley (17) which
revealed increases in latency following failure as compared with success
on Rl responses. In comparing their findings for nonreward with those
of Endsley and Ford for failure, Ryan and Watson (51) suggest that non-
reward, compared to social failure, may produce qualitatively different
kinds of responses. They suggest that failure on Rl, in addition to

raising drive level, may elicit more interfering tendencies than is the



63
case for nonreward. They note that if habit strength of one or more com-
peting tendencies is stronger than habit strength of the R2 response,
then an increase in drive after a frustrating event would result in a
decrement in R2 performance.

One possible explanation for the marked increase in R2 latencies
of the stutterers from first-to-last 12 trials is that they may have in-
terpreted nonreward following their Rl responses as personal failure in
naming Rl. In reviewing studies by Sheehan and Zelen (59, 60) and Mast
(37), Bloodstein (6) concludes that

stutterers have appeared to be less inclined than nonstutterers
to attempt what they were not sure they could do. Their atti-
tudes, in short, have tended to be somewhat overly cautious or
'defeatist.’ Presumably, the stutterers were more inclined to
defend themselves against the threat of failure and in so doing
tended to reveal a certain measure of insecurity.
This failure interpretation, if present, could have resulted in interfer-
ing tendencies to a rapid R2 response. What remains unexplained, how-
ever, is the fact that no differences between R2 response latencies fol-
lowing reward or nonreward were found. It is possible that the sense of
failure generalized to all R2 responses even though measures were taken
to minimize this by pairing reward with a red light and nonreward with
a white light and by randomizing the order of picture-stimulus presenta-
tions.

Certain other experimental variables may have been active, re-
sulting in the lack of findings of statistically significant differential
effects of reward and nonreward on object-naming latency for R2 with both
normals and stutterers. Studies of children involving nonverbal latency

and response duration measurements have used homogeneous stimuli and re-

sponses. Compared to the simple reaction time behavior of repeatedly
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seeing a light and pulling a lever which was used by Ryan and his col-
leagues (46, 48), the present study examined disjunctive reaction time
behavior in which one of three possible stimuli and their corresponding
responses were possible. Woodworth and Schlosberg (78) note that dis-
junctive reactions can take from 20 to 200 milliseconds longer than for
simple reactions. They indicate that the total possible number of motor
responses (in this case three) are held in readiness, but none of them
can be allowed to reach "hair trigger" readiness if false reactions are
to be avoided. Perhaps the use of different stimuli and thus different
responses in this investigation introduced variability which may have
helped obscure any differences between effects of nonreward and reward.

Such variability, however, may have been the product of influ-
ences other than those attributable to disjunctive factors since each
subject had received a series of practice trials with the stimuli used
for the experimental trials and might be expected to have been equally
familiar with each. Referring to simple reaction time behavior, Woodworth
and Schlosberg (78) stress that aside from differences between individ-
uals, the same individual varies in his reaction time from day to day and
moment to moment. They note that at the psychological level certain var-
iable factors can be discerned. The subject's attention may wanders; a
fleeting emotion may disturb his adjustment to the tasks his sense organs
may vary in sensitivity; his set may shift more or less to the sensory
or motor side; his muscles may oscillate in their readiness for action.
Concerning the speech responses of the present investigation, factors in-
fluencing latency and the measurement of latency include the following:

inhalation and exhalation of varying durations prior to the naming
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response; swallowing behavior; subvocalizations, and oral sounds associ-
ated with tongue, palate and lip contact or release; and variable pos-
tures of the articulators prior to the naming response. Jensen (31),
who found no differential effect of reward or punishment on latency for
repeating aurally presented nonsense words for children, also reported
highly variable latencies and response durations.

Another subject variable concerns chronological age, and reac-
tion to nonreward. From their review of the literature, Ryan and Watson
(50) conclude that cognitive factors may be more influential in reaction
to nonreward with corresponding increases in age. They consider it pos-
sible that older subjects react to nonreward by engaging in various prob-
lem-solving strategies rather than simply increasing vigor of perform-
ance. 1n the present investigation, it appeared that some of the sub-
jects might have been trying to figure out the reward contingency by al-
ternately speeding up and slowing down their responses. Efforts to solve
the reward contingency were extended to other aspects of the experimental
procedure, as evidenced by one subject's comment indicating that he felt
he was getting only one marble because he had only put in one puzzle
piece during the inter-pair interval. This tendency to change responses
following nonreward has been referred to by Ryan and Watson as a negative
recency effect, a problem-solving strategy which possibly obscures a
frustration effect. It seems reasonable, then, that the discrepant find-
ings regarding frustration effect for nonverbal lever-pulling behavior
and verbal object-naming behavior could, in part, be attributed to differ-
ences in age and the corresponding differences in reaction to nonreward.

Marshall (34) observed that the token reward (candy) in his
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study was dispensed into a plastic container which the child could see
but not grasp. He speculated that frustration could have developed in
not being able to grasp the reward immediately. Semler and Pederson {55)
dispensed the token reward into a cup which the subject could collect
after each response, giving him time, then, to place the marble in a
marble board. In the present study, the child could feel the marble re-
ward drop into his hand following each response. Such a sensation was
followed only three-to-five seconds later by presentation of the second
stimulus picture. Although this method was adopted to magnify the dif-
ference in sensation between nonreward and reward, and to avoid any mo-
mentary frustration when reward was indicated, it may have served as a
distracting influence on the initiation of the R2 response.

The importance of the inter-pair interval has been stressed (46)
as a time for dissipation of any frustration experienced following the
previous paired responses. Although a twenty-four hour period was re-
ported by Amsel (1) with the use of rats, Ryan (46) indicated that massed
trials with as little as forty-five seconds could be effective, if the
intra-pair interval was no more than five-to-ten seconds. Interpretation
of his procedures, however, suggests that the child was kept busy with
activities in the absence of examiner interaction. The use of examiner
interaction during the inter-pair interval in the present investigation
may have gone beyond the intent of dissipating frustration to the extent
of providing a reassuring atmosphere that all would come out well for the
child. Few children appeared overtly upset or anxious about winning the
prize, as nonrewards were administered. It is also possible that a longer

interval than forty-five seconds would have been more effective in the
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present study.

The apparent trend for R2 to become longer than Rl when the pos-
sibility of rewards was introduced into the experimental condition as
compared to the opposite trend for the responses in Paired-Picture Prac-
tice Condition A, might be interpreted as suggesting that frustrative
nonreward for an object-naming task may actually result in increased R2
latencies. This might not have been expected in view of the studies
which have found decreased R2 starting speeds for simple motor tasks.

The motor behavior of pulling a lever would appear, however, to be a much
more simple task, involving less neuromuscular coordination or cognitive
activity, than object-naming. Frustration, being a negative emotion, may
well result in a much greater disorganization of speech behavior than of

a simple motor behavior such as lever pulling (11, 28). This disorganiza-
tion could result in longer latencies and response durations. Thus, while
frustrative nonreward has been shown to result in faster starting and
movement speeds for simple motor responses, the opposite may be true for

more complicated disjunctive reactions.



CHAPTER V

SUMMARY

This study explored the effects of nonreward on the object-naming
latencies and response durations of children. Twenty normal-speaking and
eight stuttering males provided naming responses to twenty-four randomized
pairs of simple-object line-drawn pictures, where the first responses of
the pairs were rewarded on a 50 per cent schedule and the second responses
on a 100 per cent schedule. The stimuli consisted of pictures of boy,

bed and bear. The randomization schedules for the pairs of pictures dif-

fered from subject to subject. Latency and response duration measurements
were made.

This experimental task was preceded by the presentation of a
series of thirty-four simple-object pictures, selected to represent a
range from highest to lowest frequency of occurrence in the English lan-
guage. While this task familiarized each child with a naming task having
a stimulus-response set similar to the experimental task, it also pro-
vided data for determining the relationship between object-naming latency
and frequency of occurrence of words in the language.

The main findings of this study were:

1. The time taken by children, normal-speaking and stuttering,

to name objects is negatively correlated with the logarithm;, of the
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frequency of occurrence of the names in the language.

2. For the total (24 pairs) experimental paired naming task
condition, mean R2 latency tended to be greater than mean Rl latency, the
difference being significant for the stutterers but not for the normals.

3. For the total (24 pairs) experimental paired naming task
condition, whether or not R2 follows reward (R2+) or nonreward (R2-) of
Rl appeared to have no differential effect on the mean R2 latency.

4. When the 24 pairs of the experimental paired naming task
condition are divided into 2 blocks of 12 pairs each the following was
found:

a. For the normal-speaking children, an apparent crossover
effect occurred with R2- greater than R2+ for the first 12 pairs (Block I)
and less than R2+ for the last 12 pairs (Block II). The interaction was
not statistically significant, however. Mean R2 showed little change
from Block I to Block II.

b. For the stuttering children, the difference between R2+
and R2- was very small in both Block I and Block II, with mean R2, how-
ever, showing a significant lengthening from Block I to Block II.

5. No evidence was found in this study to indicate that stut-
tering children have longer object-naming latencies than non-stuttering
children.

6. All differences in mean response duration between Rl and R2
and between R2+ and R2- were very small for both normal-speaking children

and for stuttering children.
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SAMPLE RANDOMIZED SCHEDULES FOR THE FOUR CONDITIONS

PRACTICE ITEMS PATRED-PICTURE PRACTICE CONDITIONS
mop A B
tiger CA CrA

SINGLE-PICTURE PRACTICE CONDITION B C BrC

1. bee 18. feather B A Ar B

2. rooster 19. screw AB BnA

3. bed 20. turtle CB

4. gum 21l. boy AC

5. drum 22. toaster EXPERIMENTAL CONDITION

6. bear 23. magnet 1.Cr A 13. Br A
7. nail 24. ring 2. Bn A l4. An B
8. carrot 25. zebra 3.Cn8B 15. Bn C
9. pear 26. screwdriver 4, Ar B 16. Cr A

10. bell 27. man 5. Cr B 17. Ar C

11. violin 28. broom 6. BnC 18. Cn A

12. mitten 29. doll 7. AnB 19. Ar B

13. pumpkin 30. ball 8. BrC 20. AnC

14. ladder 31. paintbrush 9. Cn A 21. Br C

15. camel 32. garage 10. Ar C 22. Cn B

16. deer 33. door 11. Br A 23. Bn A

17. rake 34. dog 12. AnC 24. Cr B

A = boy, B = bed, C = bear, r = Rl rewarded, n = Rl nonrewarded,
with R2 always rewarded.
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INSTRUCTIONS TO SUBJECTS

Single-Picture Practice Condition
This is a picture-viewing box. Put your face up to the window
and you will see a small screen in front of you. Watch closely now as a
picture comes on the screen. What do you see?..... That's right...mop.

You named the picture correctly by saying mop-not a mop or the mop-just

one word... mop. Now you will see another picture. What do you see now?
ceessess Now, you will see a number of different pictures on the screen.
I want you to name each picture as it comes on the screen just as quickly
as you can. Before each picture comes on the screen, I will say "Ready".
When I say "Ready", dc not answer me. Just make sure your eyes are on
the screen so that you will be able to name the picture just as quickly

as you can. Any questions?........ Are you all set?..... Let's begin.

Paired-Picture Practice Condition A
Now, you will be seeing just a few of the pictures which you
have already seen- boy, bed, and bear. You will see two pictures on the
screen, one almost immediately after the other. You will then have a
short rest while the picture-viewer reloads before the next two pictures
are shown. Any questions? Remember, it's important to name each picture
just as quickly as you see it on the screen. When I say "Ready", make
sure your eyes are on the screen. Are you all set? Let's continue.
Paired-Picture Practice Condition B
Experimental Condition
Now you will be able to use the picture-viewer to win a prize!

Here's how it works: When you see a picture come on the screen and you
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name it, a marble is dropped down a tube inside the box. You can feel
the end of the tube by putting your hand through this opening. Can you
feel it? 1I'll show you how it works in just a minute. The object of the
game is to collect as many marbles as you can in this cup. If you can
collect enough marbles, you will win a prize. The prize which you are
playing to win is in this sack. The picture-viewer will show the pic-
tures which you have just seen on the screen - boy, bed, and bear. Just
as before, you will see two pictures, one almost immediately after the
other. You will then have a short rest before the next two pictures are
shown. Before the pictures come on, I will say "Ready". When I say
"Ready", make sure your eyes are on the screen so that you can name the
picture just as soon as it comes on. Hold your hand around the bottom

of the tube so that you can catch the marble which drops down. Keep your
hand around the end of the tube and your eyes on the screen until you
have seen both pictures. After you have seen both pictures, put your
marbles in this cup. While we are waiting for the picture-viewer to re-
load between pairs of pictures, we'll have several puzzles here which we
can put together. When the picture-viewer is ready again, you will be
able to name two more pictures and collect two more marbles. As soon as
the picture-viewer runs out of pictures, the game will be over. Now,
let's try it out. Put your face up to the window and your hand around
the end of the tube. When the picture comes on, name it just as you have

been doing. "Ready"?
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TABLE 7

MEAN OBJECT-NAMING LATENCIES AND RESPONSE DURATIONS FOR

100 PER CENT (R1), 50 PER CENT (R2) WITH REWARD

AND NONREWARD COMBINED, REWARD (R2+), AND

NONREWARD (R2-), FOR NORMALS (N=20)
AND STUTTERERS (N=8)

Mean Object-Naming Latency

Mean Response Duration

Subjects
R1 R2 R2+ R2- Rl R2 R2+ R2-
Normals

1 683 668 725 612 346 354 356 351
2 848 693 698 688 412 425 444 405
3 653 721 688 754 414 419 408 429
4 440 527 536 517 341 307 314 300
5 737 761 833 689 433 443 455 431
6 846 909 943 875 372 405 421 390
7 791 663 669 657 365 377 370 384
8 804 864 800 928 549 587 560 614
9 597 749 773 725 396 436 431 422
10 720 750 734 766 364 389 397 380
11 725 954 953 955 406 373 373 372
12 818 757 711 803 700 731 730 732
13 649 663 663 663 406 383 409 356
14 790 702 730 673 325 345 337 354
15 730 687 715 659 449 484 491 476
16 762 914 973 854 621 617 591 642
17 743 831 724 939 378 369 383 354
18 706 753 845 662 423 421 423 418
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TABLE 7--Continued

Subjects Mean Object-Naming Latency Mean Response Duration
Rl R2 R2+ R2- R1 R2 R2+ R2-
Normals
19 603 800 718 882 550 551 544 558
20 765 693 699 688 655 659 649 669
Stutterers
1 681 669 660 677 373 407 404 410
2 832 861 852 870 427 425 414 437
3 747 947 820 1074 482 466 496 436
4 510 561 592 530 386 353 359 347
5 706 886 914 857 375 339 335 343
6 661 825 810 839 322 327 295 360
7 573 686 779 593 554 561 553 569

8 409 444 436 452 446 396 396 396
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TABLE 8

OBJECT-NAMING LATENCIES FOR THE 34 ITEMS IN THE SINGLE-PICTURE
PRACTICE CONDITION FOR 20 NORMAL SUBJECTS

Subjects
Words 1 2 3 4 5 6 7 8 9 10

1 1025 1410 1130 965 1080 1165 925 1560 850 920
2 1255 1195 985 760 775 905 910 885 875 1185
3 1590 1425 1070 1030 880 1080 905 1490 795 1110
4 955 1500 1075 785 800 835 840 875 840 1090
5 1375 1310 1840 1330 a 1135 955 805 a 1845
6 a 960 a 910 a 940 840 1135 710 a
7 1110 915 1285 1520 940 1240 1085 840 750 995
8 1110 930 1595 1125 1460 1150 930 880 775 1075
9 1080 1520 1050 1145 830 a 1060 885 1080 1030
10 1490 965 1125 1225 720 955 1175 880 870 875
11 1305 1430 980 815 ' 720 1785 835 800 925 970
12 1260 1010 945 850 810 1715 985 995 1360 1490
13 a 1795 a 890 970 a a a a a
14 1090 860 925 2370 720 1880 900 1135 1760 1050
15 1030 900 1030 1300 930 1005 3250 1325 905 1715
16 a 2835 1080 a 1475 2175 1860 1535 a 2535

17 142C 1920 2000 a 1045 a 1180 a a 1435
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TABLE 8--Continued

Subjects

Words 1 2 5 6 7 8 9 10

w
EvS

18 1050 1790 1260 1150 1955 1330 805 835 940 1285
19 1255 1260 840 1005 1045 1440 7560 1045 820 1020
20 a 1585 1505 1275 1445 a 1455 1490 1600 2080
21 1000 1365 1020 1015 1025 a 1470 1360 980 a

22 1015 760 950 800 735 1105 1250 910 1000 890

23 4485 1490 1310 1460 820 1093 1175 4900 2400 995

24 1105 1605 1340 1870 1055 a a 1330 1210 2360
25 1635 2510 1720 1745 1490 a a a a 1560
26 a a 1075 2325 a a 1490 11195 885 a

27 1760 5710 1920 1730 3625 2310 a 7935 a 1510
28 1185 1435 1015 970 a 1135 1055 940 880 a
29 1260 1195 1025 860 1035 1075 1195 990 1730 830
30 1375 1470 1160 995 2500 1165 a 1320 1410 a
31 950 780 1505 805 835 950 1040 2365 1255 950
32 1175 1140 1560 1180 1175 1590 1240 3365 1220 1015
33 1100 a 2110 1265 1145 1050 995 1020 a a

34 1470 1250 1155 1530 1650 1690 2520 1650 1535 1765
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TABLE 8--Continued

Subjects
Words 11 12 13 14 15 16 17 18 19 20

1 1735 1090 965 2360 1160 960 1435 875 970 1210
2 1065 1190 1005 1240 980 970 970 1075 1180 1670
3 1690 1220 a 1215 1540 a a 1580 1030 1460
4 1040 990 820 2305 770 1055 880 1035 860 1130
5 a 1640 885 1635 830 820 1020 a 1070 a

¢) a a 1115 a a 480 a 1020 a 1365

7 1740 925 835 1690 925 1040 1150 945 1975

o]

8 1095 1210 930 1395 1030 865 940 1160 870 1270
9 755 1090 920 1710 1385 1510 930 720 805 1360
10 985 945 855 1785 880 875 1475 1675 880 1015
11 785 775 1230 1105 885 735 910 655 695 1520
12 1110 1085 1025 875 1255 990 1165 1355 935 a

13 2530 a 880 1750 1225 a 1995 970 1055 1800
14 1100 1450 940 3230 990 780 1310 800 870 1130
15 1025 940 955 1860 845 1830 1750 925 a 1920
16 945 1620 1220 1920 1100 960 1130 1290 1125 1495

17 1550 2485 1135 1150 1140 a 1670 a 1430 3500
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TABLE 8--Continued

Subjects
Words 11 12 13 14 15 16 17 18 19 20

18 1020 910 900 1295 960 905 1815 1000 835 1995
19 895 1165 900 1160 945 860 1190 1730 920 1280
20 1505 1460 1135 1800 1360 a a 1265 1335 1780
21 1030 1035 1755 1430 1320 1105 2870 1260 2020 1860
22 1145 955 805 945 815 805 950 835 825 1265

23 930 780 a 2975 128C a 1185 1470 1770

o))

24 1530 1460 2870 1240 1830 880 a a 4040 3460
25 a a a a 1795 a a 1270 840 a
26 1400 1500 1140 1880 a a 1750 3010 1255 a

27 2905 1350 1470 4050 1530 1310 1915 1565 a 9955
28 a a 1450 a 1450 1950 a 2455 930 1750
29 810 850 1250 990 930 830 830 1320 790 1180
30 1215 a a a 1100 1410 a 895 a 1840
31 790 1230 995 1650 755 1000 1230 1510 1815 1080
32 915 2550 1025 1300 1005 1045 995 920 1265 1480
33 1130 1895 a 2650 1185 1245 1450 1230 a 2290

34 1705 1785 1160 1665 1015 1665 1465 2010 1520 4145

3Misnamed words
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TABLE 9

OBJECT-NAMING LATENCIES FOR THE 34 ITEMS IN THE SINGLE-PICTURE
PRACTICE CONDITION FOR 8 STUTTERING SUBJECTS

Subjects

Words 1 2 3 4 5 6 7 8
1 1285 1155 1035 735 910 b 770 755
2 1010 1130 1060 660 915 1090 660 a
3 1120 3060 1090 870 1015 1250 960 1215
4 1030 1090 1390 650 825 970 720 840
5 a a a 1015 1210 1540 925 a
6 1345 1030 795 760 1025 870 a a
7 1095 1450 1250 775 1265 b 780 1210
8 935 1320 920 850 1165 985 855 910
9 965 1150 2005 910 a 1025 805 1100
10 1070 1240 1610 860 1330 b 985 680
11 1200 1260 1540 710 770 860 780 715
12 a 1500 1465 a 920 1715 830 955
13 a 1810 a a 1000 a 1070 1485
14 1160 930 1190 700 935 790 790 1100
15 1050 1600 1125 965 1000 1515 945 930
16 a 1480 a 690 1190 b 1630 1190

17 a 1465 1915 1305 1030 b 1050 1835
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TABLE 9--Continued

Subjects
Words 1 2 3 4 5 6 7 8
18 1055 2385 1455 840 955 b 940 1610
19 1080 1265 1230 935 1215 1555 750 1215
20 a 1490 1245 a 1805 2030 1020 a
21 1600 1365 1935 1190 1460 b 1290 1485
22 1315 985 820 875 845 820 990 1650
23 2280 2200 985 995 1700 b 655 1140
24 1360 1860 1390 1880 1835 o 1775 1315
25 a 1210 a 1310 1410 a 1145 1590
26 2880 a a a 975 1590 2215 1065
27 a 1665 1625 1690 1255 2610 1535 a
28 1790 a a a 1145 1290 a a
29 1080 920 1375 1040 6840 b 785 1320
30 1390 1215 a 780 1420 2055 a a
31 1125 1065 770 840 880 1350 720 1000
32 1240 2400 1050 920 1210 2710 1010 970
33 1010 3030 a a 1720 3275 1545 1065
34 1105 1900 a 1935 1085 b 1310 1660

3Misnamed words

Pvalues missing because of failure to activate recorder



