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The relationship between patterned visual stimulation 
and behavior in newbdrn human infants has been studied in 
a variety of situations (Fantz, 196 3; Hershenson, 1965;
Haith, 1965; Bruner, 1968; Salapatek, 1968; Wagner, 1972; 
Friedman* 1972; Boismier, 1972). Typically, the effect 
of visual stimulation on the behavior of newborn infants 
during the feeding period has not been studied. This 
omission may in part be related to studies by Haith (1965) 
and Bruner (1968) who, in the investigation of the effects 
of visual stimulation on nonnutritive.sucking rates, con­
cluded that newborns are virtually incapable of looking 
and sucking at the same time. Bruner, for example, states 
that, "at birth and for some days after, the infant sucks 
with eyes tight shut. If the infant looks, sucking is dis­
rupted" (p. 18). If looking does in fact disrupt sucking 
in the newborn, a question may be raised regarding £he appro­
priateness of visual stimulation during the feeding period.
That is, if visual stimulation during the feeding period 
generates an increase in looking and a corresponding decrease 
in sucking, will nutritional deficiency also occurr as a 
result of visual stimulation during the feeding period?

Although the substance of this issue stands in accord 
with the proclivity to avoid the feeding period in studies of 
vision in the newborn, it also stands in potential conflict 
with the increasing utilization of evidence that early perceptual
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experiences are related to later cognitive development.
If a newborn is capable of organizing perceptual experiences 
that may be related to development of cognitive abilities 
(Fantz, 1966; Lewis, Goldberg, & Campbell, 1969; White, 1971), 
then the opportunity to exercise this ability during 
waking periods should be made available to him. Typically, 
however, newborn wakefulness occurs in and around the feed­
ing period (Wolff, 1965; Kleiman, 1953; Gaensbauer & Emde, 
1973) which, in light of Haith and Bruner's work, could be 
construed as incompatible with visual experiences. Thus 
the presence of visual stimulation during the feeding period 
constitutes a conceivable conflict between cognitive and 
nutritive functions that warrants investigation.

The present study was designed to test the proposition 
that visual stimulation during the feeding period increases 
visual activity which is incompatible with feeding behavior. 
That is, the effect of visual stimulation should be either 
to reduce the amount of food intake or to increase the 
length of the feeding period. A third effect of visual 
stimulation that conceivably could accompany these effects 
is to increase the amount of crying. The absence of such 
effects would suggest that the apparent conflict between 
cognitive and nutritive functions during the newborn feeding 
period is inconsequential.
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Method
Subjects

A sample of thirty-two bottle fed newborn human infants 
(16 males, 16 females), between 24 and 48 hours of age, was 
drawn from the population of normal newborns delivered at 
the University of Nebraska Medical Center Hospital to normal 
mothers. All infants were required to meet strict criteria 
for normalcy as determined by (1) a gestational age of 38 
to 42 weeks; (2) a birth weight from 2.5 to 4.0 Kg.; (3) a 
one minute Apgar score of 8 or above; and (4) the absence 
of medical complications during gestation and birth. Normal 
mothers were considered to be those between 17 and 30 years 
of age, who had received prenatal care, and who showed no 
history of complications nor of excessive medication during 
pregnancy, labor or delivery.

Stimuli and Apparatus
Subjects were balanced for sex and randomly assigned to 

one of two stimulus conditions. In the first condition, the 
experimental condition, six patterned stimuli were presented 
during the feeding period. The stimulus patterns, shown in 
Figure 1, were selected on the basis of previous documentation 
of their effectiveness in getting and maintaining newborn 
visual attention (1, Salapatek, 1968; 2, Fantz, 1961; 3, 
Hershenson, 1965; Friedman, 1972; 4, Kessen, Salapatek, & 
Haith, 1972; 5, Friedman, 1972; 6, Fantz, 1961) and were 
composed of black and white lines, a minimum of 6 mm in width,
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in accord with previous findings regarding newborn visual 
acuity (Fantz, Ordy & Udelf, 1962).

1

Figure 1. Stimulus device with stimulus patterns 
numbered in order of presentation.

The patterns were affixed to a 15 cm diameter clear 
vinyl disc. The disc was mounted on a 15 cm x 6 mm diameter 
clear acrylic rod, which was attached to the base of each 
nurser by suction cup. The disc was positioned on the rod 
at a distance of approximately 19 cm from the base of the
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nipple, thereby placing the stimuli at the previously re­
ported optimum focal^distance for human newborns (Haynes, 
White, & Held, 1965). In the control condition, the pre­
sentation apparatus was affixed to the nurser as in the 
experimental condition, however, there were no stimulus 
patterns on the control disc. A clear disc presentation 
was planned to eliminate possible differences in oral 
stimulation resulting from differences in weight, balance, 
and attendant handling of nursers with and without the 
apparatus.
Procedure

Each infant was observed individually during a consecu­
tive pre-feeding, feeding and post-feeding sequence. Although 
the primary focus of this study was on the feeding period 
per se, it seemed that the variates of interest could be 
related to the state of an infant prior to the feeding 
period. Therefore, data were collected on visual activity 
and crying during the pre-feeding period and their possible 
effects statistically controlled by covariate adjustment in 
the analysis of the feeding data. Similarly, stimulation 
during the feeding period may effect the state of the infant 
subsequent to it. To examine this possibility the investiga­
tion was extended into the post-feeding period as well.

Pre-Feeding Period. Beginning approximately one hour 
prior to feeding, each infant was moved into an observation 
room near the newborn nursery. The observation room was
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isolated from the activities of the nursing station and from 
the crying of other newborns in the nursery. Approximately 
30 minutes prior to the estimated feeding time, pre-feeding 
observations began. The only restriction was that the infant 
had to be asleep at the beginning of the observation period 
in order to minimize the amount of unobserved wakefulness 
during the pre-feeding period. The observer recorded the 
beginning of the period and every occasion of eyes open 
(either or both eyes open), and crying (every expiratory 
whimper, including hard crying) during the period. All 
information, duration (in minutes) and frequency of eyes 
open, duration (in minutes) and frequency of crying and 
duration (in minutes) of the period was recorded on a 
Stoelting Play Test Control Unit (Model # 2028M). The pre­
feeding period was terminated when the nurse came into the 
room to prepare the infant for feeding. All pre-feeding 
information was then transferred to a data sheet.

Feeding Period. Each infant was fed by the same nurse 
in the observation room to control potential differences in 
handling and feeding techniques. The nurse was instructed 
to feed the infant as she normally would and to rotate the 
disc to a new pattern (approximately 60° in the control 
condition) on a signal from the observer, which was given 
every minute. This method of presentation, intended to 
minimize habituation to the patterned stimuli, was based 
upon the results of the study by Friedman (1972) which
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showed that newborn infants habituate to a patterned visual 
stimulus after a mean pattern fixation time of one minute.

During the pilot research for this study, it was found 
that with ambient light high, and no direct illumination of 
the stimulus, the infant's eyes did not orient toward the 
stimulus. However, with the stimulus illuminated and ambient 
light reduced, visual orientation occurred. Ambient light 
was therefore reduced and direct illumination of the stimulus 
was provided by a Hi-Lo examination light, with #700 clear 
bulb, positioned in such a manner as to illuminate only the 
disc. The initial amount of formula in the nurser was 
stabilized (by prearrangement) at 45 cc.

The feeding period began with the first nipple insertion 
and ended when the nurse indicated that she was finished.
All information with the addition of the amount of formula 
consumed, was recorded as before except that no information 
was recorded during "burping", removal from, or return to 
the bassinet. Following the feeding period, the nurse 
returned the infant to the bassinet.

Post-Feeding. Post-feeding position was standardized 
with the infant lying on his left side with a single blanket 
tucked around him. Observations began when the nurse left 
the room and continued until the infant was quiet and 
inactive with eyes closed for two consecutive minutes.

Reliability of Measures
To assess the reliability of measures recorded in this



study, the experimenter and a naive colleague simultaneously 
and independently collected data on five infants. The' 
procedure was essentially identical to that described for 
the experimental group above. The principle exception, 
designed to assure that observers were recording the same 
phenomena, was that data were recorded in a series of three 
minute segments rather than continuously across all observa­
tion periods. For each three minute segment in which one or 
both observers recorded that a target behavior occurred, 
the percentage of agreement was determined by forming a 
ratio of the data obtained by each observer (e.g., smaller 
frequency of eyes open recorded by one observer, divided by 
larger frequency of eyes open recorded by the other observer), 
and multiplying the quotient by 100. Total reliabilities 
were determined by forming ratios composed of the sum of all 
lesser over the sum of all greater segment observations, and 
multiplying the quotients by 100. To avoid inflation of these 
reliability estimates, all segments in which both observers 
recorded that the target behavior did not occur were excluded 
(Kazdin, 1975). Reliability was also computed on the non­
occurrence of target behaviors by dividing the number of 

segments in which both observers agreed that the behavior 
did not occur by the number of segments in which one or both 

observers recorded that the behavior did not occur, and 
multiplying this quotient by 100 (Kazdin, 1975).
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A second exception to the initial procedure involved 
the utilization of. two recording units, identical to that 
described above. Under this dual condition, observer and/or 
equipment isolation proved impractical. However, the 
possibility of bias arising from visual cues was considered 
minimal owing to the virtually imperceptible activation of 
hand held switches. A further possibility of bias arising 
from mechanical sound cues was reduced by the inclusion of 
a continuous magnetic tape of randomly occurring "clicks" 
programmed from the same apparatus.

The total interobserver reliability was 94% for all 
observations in this study. More specifically 99% agree­
ment was found on the length of observation periods and per­
fect agreement (100%) on estimates of food intake and segments 
of nonoccurrence (which accounted for 4 6% of the observations 
of visual activity and 87% of the observations of crying).
The percentage of agreement for segments of occurrence of 
target behavior, across observation periods, was 95% on 
total observations of visual activity and 85% on total observa­
tions of crying behavior.

Results
Table 1 summarizes the mean values for the subject variables; 

age, birth weight, gestational age, maternal age and Apgar 
score. F-maximum tests for homogeneity of variance did not 
indicate significant heterogeneity of variance among cells on 
any of the demographic measures. Two factor, Sex by Stimulus
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Condition analyses of variance indicated no mean differences 
between experimental^groups on any of these measures except 
birth weight: mean weights, 3.4 4 Kg for males and 3.11 Kg
for females. All subjects therefore were presumed to be 
drawn from a common parent population. Summaries of 
these and other analyses not shown in the text are included 
in Appendix B.

Table 1 
Summary of Demographic Data

Demographic Control Group Experimental Group Total
Data Male Female Male Female (N=32)

Age (hrs) 38 35 38 34 36
Birth Wt. (Kg.) 3.5 3.1 3.4 3.1 3.3
Gestation (wks) 40 41 40 40 40
Maternal Age (yrs) 21 21 22 22 21.1
Apgar (1 min) 8.2 8.7 8.5 8.5 8.5

Length of Observation Periods
The lengths of individual observations were examined in 

separate two factor Sex by Stimulus Condition analyses of 
variance. No mean differences were found between groups 
for the pre-feeding and feeding periods (mean pre-feeding 
period 31.24 minutes, mean feeding period 10.69 minutes). 
However, the results of the analysis of the post-feeding
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data, summarized in Table 2, revealed a statistically sig­
nificant (F = 4.86, df = 1/27, p ■< .05) difference between 
the experimental and control groups, thereby establishing 
an apparent relationship between visual stimulation during 
the feeding period and the length of the waking period 
immediately following it (mean values 14.55 minutes for the 
experimental group and 8.84 minutes for the control group).

Table 2
Summary of Analysis of Variance of 

Length of Post-Feeding Period

Source SS df MS F

Total 2.37 31 — --

Conditions .34 1 .34 4.86*
Sex 0 1 — —

Condition x Sex .19 1 .19 2.71
Error 1.84 28 .07 —

*p <  .05 

Visual'Activity
Duration of Eyes Open. Figure 2 shows mean time 

values (in minutes) of duration of eyes open across the 
three observation periods. Duration of eyes open measures
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\
during the feeding period were examined in a two factor 
Sex by Stimulus Condition analysis of covariance, with' 
duration of eyes open during the pre-feeding period 
acting as the covariate.

\0 @ Male  
A Female
— Exp.
— Cont.

cIZLU
CL
01
toLU
>“LU

OBSERVATION PERIODS
Figure 2. Duration of eyes open for experimental groups 

across pre-feeding (A), feeding (B), and post-feeding (C) periods.

The F-maximum test for homogeneity of variance was 
found to be positive (IT max = 19.0; df_ =7; p <^.05} . Con­
sequently, logarithmic transformations, X' = 10<?3_q CX+1) , 
as recommended by Winer (1962, p. 220) for temporal measures.
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were used in the analyses. The results of the feeding 
period analysis, summarized in Table 3, indicated no S6x 
by Stimulus Condition interaction and no Sex differences 
in duration of eyes open. However, the difference between 
experimental and control groups were found to be significant 
(F = 8.20, chf = 1/27, p 01) thereby establishing that the 
presence of visual stimulation during the feeding period 
significantly increased the duration of eyes open during 
that period (mean values were 9.42 minutes for the experi­
mental group and 5.64 minutes for the control group).

Table 3

Summary of Analysis of Covariance of
Duration of Eyes Open During the Feeding Period

Source SS df

>

MS F

Conditions .41 1 .41 8.20*
Sex . 02 1 .02 1
Condition x Sex 0 1 --- ---

Error 1.44 27 .05

*p <  .01
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Average time values of duration of eyes open for the 
post-feeding period were examined in a two factor Sex by 
Stimulus Condition interaction, no Sex differences and no 
differences between the experimental and control groups on 
this variate. That is, there was no apparent relationship 
between the presence of a visual stimulus during the feeding 
period and the duration of eyes open during the post­
feeding period (mean value 5.26 minutes).

Frequency of Eyes Open. Figure 3 shows the mean value 
for frequency of eyes open during the three observation 
periods. Mean frequencies of eyes open of the experimental 
groups during the feeding period were examined in a two 
factor Sex by Stimulus Condition analysis of covariance 
with the frequency of eyes open during the pre-feeding 
period acting as the covariate. The F-maximum test for 
homogeneity of variance indicated significant heterogeneity 
of variance among cells (F max = 2 3.16, dj: = 7, p<^.01) . 
Consequently, square root transformations (X' = Jx+h 
recommended by Winer, 1962, p. 220) of the raw frequencies 
were analyzed.
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Figure 3. Frequency of eye opening for experimental groups 
across pre-feeding (A), feeding (B), and post-feeding (C) periods.

The results of the analysis, summarized in Table 4f 
indicated no Sex by Stimulus Condition interaction and no 
Sex differences. However, the difference between experi­
mental and control groups was significant (IT = 9.21,' 'df = 1/27, 
]3<^.01): The experimental group, which evidenced significantly
longer duration of eyes open in the presence of the visual
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stimulation, demonstrated a significantly lower frequency 
(mean values 38.24 for the experimental group versus 71.93 
for the control group) of eye opening in the presence of 
the visual stimulation.

Table 4
Summary of Analysis of Covariance of

Frequency of Eye Opening During the'Feeding Period

Source SS df MS F

Conditions 49.82 1 49.82 9.21*
Sex .85 1 .85 1
Condition x Sex 3.54 1 3.54 1
Errors 145.98 27 5.41 ——

*R <  • 01 -

Mean values for frequency of eyes open during the post-
feeding period were examined in a two factor Sex by Stimulus 
Condition analysis of variance. No statistically signifi­
cant differences between the experimental groups were 
indicated. That is, no relationship between visual stimula­
tion during the feeding period and the frequency of eyes 
opening during the post-feeding period (mean value 31.81) 
was found.
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Feeding Behavior
The presence of visual stimulation during the feeding 

period had no effect on either the amount of formula taken 
by, or the length of the feeding period for, the subjects 
of this study. That is, two factor Sex by Stimulus Condition 
analyses of variance revealed no statistically significant 
effects (mean food intake was 47.90 cc, mean feeding period 
length was 10.71 minutes).

Crying
In close agreement with previous studies (Gae'nsbauer &

Emde, 1973) crying was totally absent during the feeding 
period and minimal during both the pre-feeding period (engaged 
in by only three experimental and four control subjects) and 
the post-feeding period (engaged in by only two experimental 
and four control subjects). The F-maximum test for homogeneity 
of variance indicated heterogeneity of variance among cells 
of the pre- and post-feeding periods, which was subsequently 
reduced in the manner described earlier, X' = log^Q(X+l), 
for time data and X' = vX+^ for frequency data. Two factor 
Sex by Stimulus Condition analyses of variance of the trans­
formed data revealed no statistically significant differences 
between the experimental groups in either duration or fre­
quency of crying in either period.

Discussion
The results of this study show that visual stimulation 

presented to human infants during the feeding period signifi-
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cantly increases visual activity during the feeding period 
and prolongs the post-feeding period but does not affect 

the amount of food consumed, the length of the feeding period, 
or the amount of crying that occurs during these periods. 
Consequently, it appears that hypotheses which assume lhaL 
looking and feeding are incompatible in the newborn do not 
hold practical implications for limiting the stimulation 
provided to newborn infants during the feeding period. Visual 
stimulation does not appear to generate visual activity 
which competes with feeding behavior during the feeding period.

These results, moreover, do not support the conventional 
exclusion of the feeding period from newborn investigations.
On the contrary, they clear the way for its consideration 
in prospective studies of this nature. Studies such as 
that described by Wright (1971), for example, which showed 
that providing increased visual stimulation during newborn's 
pre- and.post-feeding periods resulted in marked developmental 
gains, could be expanded to include not only the pre- and 
post-feeding periods but the feeding period as well. The 
immediate research advantages would be substantially increased 
stimulation, observation and response measurement time, all 
of which are at a premium in studies involving the newborn 
human infant. In addition, the potential for expanded 
stimulation time opens for investigation the possibility of 
enhanced treatment effects, which would be advantageous to
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researcher and subject alike, if increased stimulation does 
in fact accelerate, development.

If such speculations are borne out in subsequent research 
then increased visual stimulation during the feeding period 
could ultimately become an integral part of clinically 
oriented programs such as the "Infant Curriculum" proposed 
by Barsch (1967) and the early stimulation and training 

program proposed by Wright (1971).
The results of this study hold practical implications 

not only for experimental and clinical situations as described 
above but for more "natural" settings as well, specifically 
mother/infant interaction during feeding. That is, if a 
mother provides her infant additional visual stimulation 
during the feeding period and such stimulation results in 
more visual activity, then a possible effect of this increased 
responsiveness might be a feeling on the part of the mother 
that she could have some effect on the infant beyond care 
giving. The reciprocal nature of such enriched social inter­
action may in turn strengthen the social bonding between the 
mother and infant.

Implications aside,there appears to be little rational 
justification for the continued exclusion of the feeding 
period from investigations into the effect of visual stimula­
tion on human newborn behavior and development.

In addition to the above findings, this investigation 
raises two issues to which it was not directly addressed.
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First, sucking and looking might be incompatible as pre­
viously suggested by "'Bruner (1964) , yet co-existent in a 
time-sharing relationship that could account for the results■ 
of this study. Although no data were gathered on the sucking/ 
looking relationship, it appears unlikely that the two 
activities are mutually exclusive when one considers that 
the experimental and control groups consumed equal amounts 
of formula during equal feeding periods. That is, if time­
sharing was occurring and newborns only sucked with eyes 
tight shut, then the experimental group whose eyes were open 
significantly longer during the feeding period would have 
had significantly less feeding time. This would imply that 
the experimental infants were more proficient feeders during 
periods of eyes closed than were the control infants. Although 
this appears unlikely, it was not directly explored and 
therefore cannot be ruled out.

A second issue arising out of this study concerns the 
nature of the relationship between duration (D) and frequency 
(F) of eyes open. This too was not directly explored in
this study but it is of interest to note that their quotients,
when expressed as percents of observation periods (O),
100 (D/F)/0, form a pattern for the control group (see Fig. 4)
which is in accord with the pattern of increasing newborn
"visual attentiveness" across the pre-feeding, feeding, and 
post-feeding periods, described by Wolff (1965). For compari­
son, the D.F.O. ratios for the experimental group are also 
shown in Fig. 4.
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Figure 4. Duration/frequency ratios for eyes open expressed 
as percent of observation time across pre-feeding (A), feeding 
(B), and post-feeding (C) periods.

Even -more striking is the almost perfect correspondence 
between the percentage values (D.F.O. ratios) for the 
schedule fed control group and the average values of "alert 
wakefulness" reported by Gaensbauer & Emde (1973) for a 
group of similar schedule fed newborns. In their studyf the
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amount of "alert wakefulness" was expressed as percent of 
observation time and *the mean percentages were shown to be 
approximately .75% during the feeding period, and 1.2% during 
the first quarter of the 50-minute post-feeding period. In 
striking agreement, the control group data from the present 
study when transformed into the D.F.O. ratio as described 
above, show mean percentages of .80% and 1.5% for essentially 
the same periods. This close correspondence deserves1 further 
consideration for if indeed such subjective concepts as alert 
wakefulness, visual alertness and attentive wakefulness have 
an alternative and a more objective formulation such as the 
D.F.O. ratio, then a more objective and unified approach to 
the observation and analysis of infant visual behavior can be 
obtained.

Summary
The effect of patterned visual stimulation on visual 

activity and feeding behavior during the feeding period in 
human infants was examined with a sample of 32 bottle fed 
newborns (16 males, 16 females), between 24 and 4 8 hours of 
age. The.infants, drawn from the population of normal new­
borns delivered at the University of Nebraska Medical Center 
Hospital to normal mothers, were balanced for sex and 
randomly assigned to one of two stimulus conditions. In the 
first condition, six patterned stimuli were presented during 
the feeding period. In the second stimulus condition, no 
stimulus patterns were presented. Each infant was observed
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individually during a consecutive pre-feeding, feeding, and 
post-feeding period. * Measures were taken on period durations, 
duration and frequency of eyes open, duration and frequency 
of crying, and amount of food intake. The data were examined 
in separate analyses of variance, and the results indicated 
that visual stimulation presented to human infants during 
the feeding period significantly increases visual activity 
during the feeding period and prolongs the post-feedihg 
period but does not affect the amount of food consumed, the 
length of the feeding period, or the amount of crying that 
occurs during these periods. It was concluded therefore 
that visual stimulation during the feeding period of human 
newborn infants does not generate visual activity which com­
petes with feeding behavior during the feeding period. It 
was suggested that these findings hold practical implications 
for experimental and clinical situations, in that, the inclu­
sion of the feeding period in studies of and stimulation

1

programs for newborns would substantially increase stimulation, 
observation, and response measurement time, all of which are 
at a premium with the newborn. In addition, it was suggested 
that visual stimulation provided during the "natural" feeding 
period may enrich the interaction and strengthen the social 
bonding between mother and infant.

V
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1
2
3
4
5
6

7
8

9
10
11
12
13
14
15
16
17
18
19
20
21
22

29

Table 5 
Raw Demographic Data

Sex Age Gest Birth Maternal Apgar Experimental
Age Wt. Age Condition

(hrs) (wks) (Kg.) (yrs)

M 35 40 3062 21 8-9 Exp.
M 34 41 3515 17 8-9 Cont
M 38 41 3960 24 8-9 Cont
M 34 40 4054 26 9-10 Exp.
F 28 42 3019 23 9-9 Cont
M 37 38 38 8 4 19 8-9 Cont
M 47 38 3402 27 9-9 Exp.
M 36 38 2948 20 9-9 Cont
F 34 40 2637 17 9-9 Exp.
M 35 39 3490 20 8-9 Cont
F 37 41 3714 19 0i—i1 Cont
M 46 39 3628 21 100 Exp.
F 39 42 3600 17 9-10 Exp.
F 29 40 3544 30 9-9 Exp.
F 29 41 3033 27 9-9 Cont
M 34 42 3204 21 8-9 Exp.
F 42 40 3062 21 8-9 Exp.
F 36 39 3104 20 9-9 Cont
F 38 39 2977 23 9-9 Cont

M 46 40 3019 17 100 Cont
M 43 40 3416 17 9-9 Exp.
M 40 39 3147 28 8-9 Cont



Table 5

Raw Demographic Data (continued}

30

Subject Sex Age Gest 
Age

(hrs) (wks)
Birth
Wt.
(Kg.)

Maternal
Age
(yrs)

Apgar Experiments
Condition

23 M . 28 42 3572 20 9-9 Exp.
24 M 39 40 3900 17 9-9 Cont.
25 F 30 40 2977 19 00 1 <sO Exp.

26 F 24 39 3005 19 8-9 Exp.

27 F 44 42 3287 17 9-9 Cont.

28 F 42 40 2835 20 8-9 Cont.

29 M 36 38 2778 21 00 1 <sO Exp.

30 F 47 40 2892 „ 24 8-9 Exp.

31 F 26 40 2750 25 9-9 Exp.
32 F 26 40 3430 18 CTi1CO Cont.
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Table 6

Raw Measures of Pre-feeding Period

Period' Eyes Open Crying
Length Duration Frequency. .Duration Frequency

39 8 29 0 0

29 0 0 .23 10

28 0 0 0 0

30 0 0 0 0
30 0 0 0 0

28 0 0 .10 14

30 0 0 0 0
30 13.73 105 17.52 248
36 0 0 0 0
30 .13 4 4.97 138
28 4.45 24 6.02 45
30 0 0 0 0
34 0 0 0 0
31 0 0 0 0
31 0 0 0 0

33 0 0 0 0
32 3.83 35 2.48 21

30 0 0 0 0

38 0 0 0 0

34 0 0 0 0

30 .68 28 .02 1

30 0 0 0 0
32 .71 9 3.48 18
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Table 6

Raw Measures of Pre-feeding Period (continued)

CryingSubject Period
Length

Eyes Open
Duration Frequency Duration Frequency

3024
25 30

3026
16761. 722727
123028

29 30
3030

31 30
3232

«
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Table 7
Raw Measures of Feeding Period

Period Eyes Open Crying Amt.
Length Duration Frequency Duration Freq. Formula

15 14.63 9 0 0 31
6 12.82 74 0 0 45

11 2.13 120 0 0 55
8 7.90 70 0 0 . 59

13 2.67 95 0 0 47

11 8 . 25 53 0 0 55

13 10.50 101 0 0 29
14 8.87 67 0 0 35
9 6.73 30 0 0 37
7 6.06 29 0 0 50
6 7.10 48 0 0 50

12 10.17 26 0 0 57
8 5.63 37 0 0 58

12 10.38 98 0 0 52

9 6.83 65 0 0 50
15 14.40 17 0 0 55

16 13.70 8 0 0 63

8 7. 17 42 0 0 32

7 5.80 29 0 0 63

11 5.82 145 0 0 69

10 4.30 73 0 0 55
7 .58 47 0 0 43
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Table 7

Raw Measures of Feeding Period (continued)

Subject Period
Length

Eyes Open 
Duration Frequency

Crying
Duration Freq.

Amt. 
Formula

23 13 11.53 11 0 0 90
24 11 9.00 63 0 0 57
25 13 11.30 49 0 0 43
26 10 7.62 54 0 0 55

27 9 1. 02 32 0 0 58
28 13 5.18 99 0 0 43

29 8 2.12 18 0 ' 0 35

30 12 11. 82 22 0 0 43

31 10 8. 08 49 0 0 39
32 15 11.05 143 0 0 20
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Table 8
Raw Measures of Post-feeding Period

Subject Period
Length

*
Eyes Open 

Duration Frequency Duration
Crying

Frequency

1 33 24.37 60 1.22 13
2 8 2.48 37 0 0

3 2 0 0 0 0
4 12 8.43 42 0 0
5 7 3.45 36 0 0
6 2 .85 5 0 0
7 14 2.15 42 0 0
8 5 2.90 26 0 0

9 13 2.00 32 0 0

10 3 .15 3 1.15 21

11 9 7.57 13 .20 3
12 35 10.80 94 .07 6

13 4 1.57 11 0 0

14 11 3. 38 30 0 0

15 7 4. 30 23 0 0

16 2 2 13. 25 53 0 0

17 20 6.90 55 0 0

18 14 3.45 46 0 0

19 8 2.65 8 0 0

20 26 19.07 138 0 0

21 2 0 0 0 0

22 7 1.25 33 0 0



36
Table 8

Raw Measures of Post-feeding Period (continued)

Subject Period
Length

Eyes Open 
Duration Frequency

Crying 
Duration Frequency

23 14 12.65 32 0 o -
24 6 .52 9 1.83 2

25 17 10.28 31 0 0
26 10 6.58 14 0 0
27 4 1.05 10 0 0
28 8 2.42 7 0 0
29 5 0 0 0 0
30 7 1.70 29 0 0
31 7 3.72 26 0 0

32 18 8.48 67 5.78 75



Appendix B 
Summary Tables 

This Appendix shows summary tables of the statistical 
analyses of the research data referred to in the Text.
The analyses are grouped according to common factors: 
Demographics, Period Lengths, Duration and Frequency of 
Eyes Open, Amount of Food Intake, and Crying. Statistical 
significance (i.e., p <  .05) is indicated by an asterisk (*).
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Table 9 

Summary of Analyses of 
Variance, of Demographic Data

Variable
Measure

Source SS df MS F

Age Total 1293.46 31 — --

Conditions 3.78 1 3.78 1
Sex 101.53 1 101.53 2.40
Cond. x Sex 1.52 1 1.52 1
Error 1186.63 28 42.38 --

Birth Total 4.39 31 — mm> mm

Weight
Conditions .09 1 .09 1
Sex .84 1 .84 7.0 *
Cond. x Sex .002 1 .002 1
Error 3.46 28 .12 --

Gestation Total 46.0 31 — --
Conditions 0 1 — — .

Sex 2.56 1 2.56 1.72
Cond. x Sex 1.69 1 1.69 1.13
Error 41.75 28 1.49 --

Maternal Total 429.50 31
Age

Conditions 10.12 1 10.12 1
Sex .50 1 .50 1
Cond. x Sex 1.13 1 1.13 1
Error 417.75 28 14.91 —
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Table 9
Summary of Analyses of 

Variance of Demographic Data
*

(continued)

Variable
Measure

Source SS df MS F

Apgar Total 8.0 31 — —

Conditions 0 1 _ _ --
Sex 0 1 — —

Cond. x Sex 1 1 1 4.0
Error 7 28 .25 —
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Table 10
Summary of Analyses of Variance of Lengths 
of Pre-feeding and Post-feeding Periods

Periods Source SS df MS F

Pre­ Total . 04 31 _  —

feeding
Conditions 0 1 -- —

Sex 0 1 — —

Cond. x Sex . 003 1 . 003 3 .
Error .037 28 .001 —

Feeding Total 250.84 31 — --

Conditions 21.12 1 21.12 2.59
Sex .12 1 .12 1
Cond. x Sex 1.13 1 1.13 1
Error 228.50 28 8.16 —
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Table 11
Summary of Analyses of Variance of 
Visual Activity During the Post-

i

feeding Period

Activity
Measure Source SS df MS F

Duration Total 4.48 31 — --

Conditions . 07 1 .07 1
Sex . 32 1 .32 2.28
Cond. x Sex .24 1 .24 1.71
Error 3.85 28 .14 —

Frequency Total 446.60 31 -- —

Conditions 5.73 1 5.73 1
Sex .30 1 .30 1
Cond. x Sex 1.29 1 1.29 1
Error 439.28 28 15.68
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Table 12

Summary of Analysis of Variance 
of Amount of Food Intake

Source SS df MS F

Total 6790.70 31 - - —

Conditions 3.80 1 3.80 1
Sex 22.80 1 22.80 1
Cond. x Sex 132.00 1 132.00 1
Error 6632.10 28 237.00 _ _
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Table 13

Summary.of Analyses of Variance of 
Crying Measures puring the Pre-feeding Period

Crying
Measures Source SS df MS F

Duration Total 3.20 31 — —

Conditions .01 1 .01 1
Sex .15 1 .15 1.36
Cond. x Sex .03 1 . 03 1
Error 3. 01 28 .11 __

Frequency Total 372.48 31 — —

* Conditions 10.54 1 10.54 1
Sex 37. 39 1 37.39 3.36
Cond. x Sex 13.33 1 13.33 1.19
Error 311.22 28 11.11 —
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Table 14

Summary of Analyses of Variance of 
Crying Measures During the Post-feeding Period

Crying
Measures Source SS df MS F

Duration Total .95 31 — —

Conditions . 06 1 . 06 2. 0
Sex 0 1 0 —

Cond. x Sex 0 1 0 —

Error .89 28 .03 —

Frequency Total 82.18 31 — —

Conditions 0 1 — —

Sex 2.70 1 2.70 1
Cond. x Sex 2.59 1 2.59 1
Error 76.89 28 2.74 —


