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The Relation of Affect to Attention and Learning in Infancy

 

Susan A. Rose, Lorelle R. Futterweit, and Jeffery J. Jankowski

 

The relation of positive affect to attention and learning was examined in 5-, 7-, and 9-month-olds (

 

N

 

 

 

5

 

 84).
Affect and attention were assessed while the infants inspected a photograph. Affect was rated globally, for
overall mood, and specifically, for amount of time smiling. Attention was indexed by the duration of the in-
fant’s longest (or peak) look, a measure previously linked to differential cognitive performance. At all ages,
positive affect (shown by approximately half the infants) was associated with long look durations and slower
learning, as assessed on a task in which infants learned to distinguish a familiar face from a series of novel
faces. By contrast, neutral affect was associated with short looks and faster learning. Affect and look duration
had synergistic effects, in that learning was faster than expected for infants who displayed both short looks and
neutral affect. These findings are compatible with adult research that links positive affect to less analytical pro-
cessing, and provide the first evidence that affect may be associated with the speed of processing differences
implicated in short and long looking.

 

INTRODUCTION

 

There is now considerable evidence that infants begin
to build a rich cognitive repertoire within the 1st year
of life—they form categories, abstract prototypes, fill
in missing parts of figures, integrate information over
space and time, and retain memories over periods of
days and, in some cases, even months (Quinn & Eimas,
1996; Rose, 1988; Rose, Jankowski, & Senior, 1997;
Rovee-Collier, 1997; Sherman, 1985; Skouteris, Mc-
Kenzie, & Day, 1992). However, these intellectual feats
remain poorly understood: Little is known about the
factors that underlie infant cognition, account for in-
dividual differences, or propel developmental change.
The present paper deals with two factors that we
think may be implicated in many infant cognitive
abilities: affect and attention.

Despite the contention of some theorists that affect
is a fundamental motivator of cognitive growth (e.g.,
Piaget, 1962), the relation of affect to cognition as a
topic of research interest has been relatively neglected
for many decades. Over the past 10 years, however, a
growing body of work with adults has emerged indi-
cating that affect has pervasive effects on cognitive
organization, attention, judgment, and memory (see
Bower, 1981; Forgas, 1995). (Following Forgas [1995]
we use the term affect to refer to both moods and
emotions. Whereas moods are typically low-intensity,
diffuse, and relatively enduring states, emotions tend
to be intense, short-lived, and more likely to have a
definite cause.) Of particular interest here are results
from a number of mood-induction studies that indi-
cate that participants in a happy or positive mood
perform many tasks more poorly than participants
with neutral or sad affect. Happy participants were
found to make more global judgments and categorize

more broadly, whether the stimuli are social (Isen,
Niedenthal, & Cantor, 1992) or nonsocial (Isen &
Daubman, 1984). They also tend to be less critical and
analytical in their thinking and are thus more easily
persuaded by weak arguments (Bless, Mackie, &
Schwarz, 1992; Mackie & Worth, 1989), and more
likely to make inaccurate judgments, even in situa-
tions where there are objective criteria (Sinclair &
Mark, 1995). In the Sinclair and Mark study, partici-
pants with statistical training were asked to estimate
the magnitude and direction of correlation coeffi-
cients associated with several scatterplots. Partici-
pants who were in a positive or happy mood pro-
cessed the material less systematically, took less care,
and consequently made more errors than did partici-
pants in a neutral or negative mood. Given evidence
that positive memories and thoughts are primed by a
positive mood, it has been suggested that these positive
thoughts compete for limited space in working mem-
ory, preempting the processing resources needed to
perform the task at hand (see Mackie & Worth, 1989).

Although there are a number of studies of infant
affect, most are concerned with charting the develop-
ment of discrete emotions or emotional regulation
(see Fox, 1994; Izard & Malatesta, 1987; Langsdorf,
Izard, Rayias, & Hembree, 1983; Malatesta, Culver,
Tesman, & Shepard, 1989). Only a handful has exam-
ined the relation between affect and cognition. These
include several studies by Fagen and his colleagues,
who have shown that negative affect impairs subse-
quent memory, in that infants who cry when learning
a conditioned response show relatively poor reten-
tion (e.g., Fagen, Ohr, Fleckstein, & Ribner, 1985; Fagen,
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Ohr, Singer, & Klein, 1989). Two studies have linked
positive affect to poor learning. In one, Bloom and
Capatides (1987) examined the relation between fa-
cial affect and the emergence of language in 12 chil-
dren followed intensively from 9 to 24 months. Affect,
monitored during play sessions, was coded for va-
lence (neutral, negative, positive, mixed, equivocal)
and frequency. The more frequently the children ex-
pressed positive affect, the older the age at which two
major language milestones were achieved—the emer-
gence of first words and the emergence of the vocab-
ulary spurt typically seen during the 2nd year of life.
By contrast, more frequent expression of neutral af-
fect was associated with earlier achievement of these
milestones. The authors suggest that neutral affect
supports the reflective stance required for early lan-
guage learning, whereas positive affect entails an
evaluative stance that may compete for the cognitive
resources needed for such learning (Bloom, 1990).

Support for this suggestion can be found in the re-
sults of a recent study by Nachmnan, Stern, and Best
(1986), who examined the relation between positive
affect and perceptual discrimination. In their study, 7-
month-olds were familiarized to a puppet for 20 s and
then received two 15 s test trials in which the familiar
puppet was paired with a novel one. Positive affect
(smiling) was induced in one group of infants during
familiarization by having the puppet engage in rous-
ing cycles of appearance and disappearance accom-
panied by a brightly intoned “peek-a-boo” at each re-
appearance. A neutral procedure, designed 

 

not

 

 to
elicit smiling, was used for a second group; here the
puppet moved back and forth, but always remaining
in sight, and “peek-a-boo” was intoned in a monoto-
nous cadence. The test phase was identical for both
groups: The familiar puppet was paired with a new
one—both were silent and neither moved. The re-
sults indicated that infants who smiled during famil-
iarization (including those from the neutral group)
showed a significant familiarity preference on test; by
contrast, those who displayed neutral affect during
familiarization showed significant novelty responses
on test. The authors concluded that positive affect it-
self induces preference for familiarity. Given the
growing evidence that familiarity preferences repre-
sent an earlier stage of processing than do novelty
preferences, with familiarity preferences occurring
when processing is incomplete and novelty responses
when the process is complete (Hunter & Ames, 1988;
Richards, 1997; Rose, Gottfried, Melloy-Carminar, &
Bridger, 1982; Wagner & Sakovits, 1986), these find-
ings also can be viewed as consistent with the adult
work showing that positive affect is associated with
less detailed, less accurate, or lower level processing.

In contrast to the paucity of work on the relation of
affect to information processing, there stands a con-
siderable body of work on the relation of attention to
information processing (e.g., Lansink & Richards,
1997; Richards & Casey, 1991; Ruff, 1982; Ruff, Capoz-
zoli, & Saltarelli, 1996; Ruff & Rothbart, 1996). The re-
cent interest in attention has been fueled, in part, by
studies showing that individual differences in mea-
sures based on infant visual attention correlate with
measures of intellectual performance in later child-
hood (e.g., Rose & Feldman, 1995, 1997; Rose, Feld-
man, & Wallace, 1988, 1992; Rose, Feldman, Wallace,
& Cohen, 1991; Rose, Feldman, Wallace, & McCarton,
1989, 1991; for summaries, see Colombo, 1993; McCall
& Carriger, 1993). One aspect of attention that has re-
ceived considerable examination in this regard is the
distribution of looking time. In a series of studies,
Colombo and his colleagues observed that some infants
inspect a target with brief looks, whereas others typi-
cally favor longer looks (e.g., Colombo & Mitchell,
1990; Freeseman, Colombo, & Coldren, 1993). Infants
whose looks are relatively brief tend to distribute
their attention more broadly (Bronson, 1991; Jan-
kowski & Rose, 1997) and process information more
quickly. For example, in studies comparing global
and local processing, short and long lookers (like
adults) both showed a proclivity to process global as-
pects of the stimulus before local ones, but short look-
ers processed both aspects faster than did long
lookers (Colombo, Mitchell, Coldren, & Freeseman,
1991; Freeseman et al., 1993). More recent work by
this group of investigators suggests that short and
long lookers may also attend differently to the stimu-
lus, with short lookers favoring configural properties
and long lookers favoring local properties (Colombo,
Freeseman, Coldren, & Frick, 1995; Colombo, Frick,
Ryther, & Gifford, 1996; Frick & Colombo, 1996). In
our own laboratory we have found that infants who
are quickest at learning to discriminate a familiar
stimulus from successively presented novel ones scan
the targets with shorter looks than those who learn
more slowly (Orlian & Rose, 1997). Thus, many of the
qualitative and quantitative differences in the distribu-
tion of attention seem to have implications for infant
information processing. Whereas the relation between
affect and attention per se has not been widely studied,
Ruff’s work on focused attention, a state characterized
by a serious, sober, or neutral facial expression, would
suggest that positive affect is not conducive to efficient
information processing (Ruff, 1982).

The present study extends the work on affect-
cognition relations in several ways. First, relations are
examined between infant affect and both attention
and learning. The aspect of attention singled out for
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study is look duration. Following Colombo (e.g.,
Colombo et al., 1991, 1995), a distinction is drawn be-
tween “short” and “long” looking infants. Second, the
standard paired-comparison task used by Nachman et
al. (1986) was modified so as to introduce a criterion
for successful performance (Orlian & Rose, 1997): A
familiar stimulus was repeatedly paired with new
novel ones until infants systematically showed a pref-
erence for the novel member of the pair, indicating
that they had learned which was familiar. Based on
the adult work, and the two related infant studies, it
was anticipated that positive affect would relate to
longer look durations and to slower perceptual learn-
ing, that is, to slower attainment of the novelty prefer-
ence criterion, whereas neutral affect would be associ-
ated with shorter look durations and faster learning.
Positive affect itself was assessed in two ways: globally,
in terms of overall mood, and specifically, in terms of
the amount of time spent smiling. Assessments of af-
fect and attention were made during a 20 s period in
which the infant inspected a photograph, and these
measures were then related to subsequent learning. Fi-
nally, infants of three different ages were studied (5, 7,
and 9 months) in order to assess the generalizability
and developmental nature of any relations found.

 

METHOD

 

Participants

The sample consisted of 84 term infants: 28 5-
month-olds (18 males, 10 females); 28 7-month-olds
(10 males, 18 females) and 28 9-month-olds (12 males,
16 females). The exact ages of infants in each group
were 158, 213, and 277 days (with a range of 

 

6

 

10 days
at each age). Data from an additional 8, 7, and 7, in-
fants were excluded at 5, 7, and 9 months due to fussi-
ness/sleepiness (

 

N

 

 

 

5

 

 6, 6, and 5, respectively) or ex-
perimenter error (

 

N

 

 

 

5

 

 2, 1, and 1, respectively).
Participants were from predominately middle-

class families: Maternal education averaged 14.7
years (

 

SD

 

 

 

5

 

 2.1), and paternal education averaged
15.1 years (

 

SD

 

 

 

5

 

 2.5). More than 75% of the parents
had received education beyond high school: 33% had
a technical degree, 28% a college degree, and 16% a
graduate degree. In terms of ethnicity, the sample was
about 61% Caucasian, 25% Hispanic, 4% African
American, and 10% other. The educational back-
ground and ethnic composition of the sample were
comparable for the three age groups.

Design

There were two tasks: a Pretest followed by a
Learning Task. In the Pretest, infants were given a pho-

tograph to look at, and the duration of their looks was
used to classify them as either “short” or “long” look-
ers (e.g., Colombo et al., 1991; Freeseman et al., 1993).
Their affect was classified as either predominately
positive or neutral (and smiling was also coded). In
the Learning Task, rate of learning was assessed using
a procedure that combined aspects of both the habit-
uation and the paired-comparison paradigms (see
also Fantz, 1964; Orlian & Rose, 1997; Roder & Bush-
nell, 1987). In this task, infants were presented with a
series of trials in which a single face (the familiar) was
repeatedly paired with a series of novel ones. Trials
continued until the infant either showed a stable pref-
erence for the novel member of the pair or the infant
completed the entire series of 36 trials.

Apparatus

Testing took place in a three-sided booth that was
constructed from panels of black fabric and measured
1.2 m on each side and 1.5 m across the front. Moni-
tors of two Macintosh Classic computers were set into
apertures cut into the middle panel. A Panasonic
camera, centered in a 10 cm circular opening midway
between the monitors, was used to videotape facial
expressions. A peephole, centered 7 mm above the
camera, was used for on-line recording of infant looks
to either monitor. Two 40 watt lights, attached to the
top of the enclosure and directed downward, illumi-
nated the monitors and the infant’s face.

Stimuli

 

Pretest.

 

The stimulus was a single color photo-
graph that subtended an angle 33

 

8

 

 wide and 23

 

8

 

 high
and depicted the face and shoulders of a dark-haired,
9-month-old Caucasian female; the pictured infant
had a neutral but engaging expression and was pho-
tographed against a bright floral background.

 

Learning task.

 

Stimuli consisted of 38 computer-
generated black-and-white schematic faces. Each face
was defined by its head (i.e., hair and facial contour)
and an internal facial configuration made up of four
features: brows, eyes, nose, and mouth (see Figure 1).
Stimuli were approximately 9 cm high and 9 cm wide,
each subtending a visual angle of about 12.5

 

8

 

. When
paired, and presented on the two monitors, they were
separated by a visual angle of about 40

 

8

 

.
Two different series were created (each to be used

with half the infants); they differed only in the partic-
ular target that served as familiar. Thus, 2 of the 38
faces were designated as familiar; both were unique,
in that the head as well as the internal features (brow,
eyes, nose, and mouth) used to construct each were
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not repeated in any of the novel faces in that series.
The other 36 faces, designated as novel, were created
from a pool consisting of 12 heads, 4 brows, 5 eyes, 5
noses, and 4 mouths. Among the novel faces, (1) no

head appeared more than once in any block of 12 tri-
als, (2) each novel face differed from every other in
at least two internal features, and (3) successively
presented novel targets differed from one another in
all features.

Procedure

 

Pretest.

 

The infant was seated on the parent’s lap,
approximately 50 cm from the display panel. The
photograph stimulus was presented directly in front
of the two monitors (which were shielded from view).
There was but a single trial, which began with the in-
fant’s first look to the photograph and ended when 20
s of looking had been accumulated (following Co-
lombo et al., 1991, 1995). An observer, seated behind
the testing booth, recorded fixations; the trial was
timed, and looks recorded, using a Radio Shack TRS-
80 computer. The infant’s facial expressions were
videotaped for later coding (a time code accurate to
.1 s was electronically placed on the videotape).

 

Learning task.

 

This task began immediately after
the pretest. The two computer monitors were ex-
posed, and there followed a series of trials in which
the same schematic face was repeatedly paired with
different novel faces. Each trial began with the first
look to either face and ended after the infant had ac-
cumulated 4 s of looking to either or both of the tar-
gets. Novel faces appeared randomly on either side of
the computer screen, with the stipulation that novel
targets not appear on the same side on more than two
successive trials. As determined by random assign-
ment, half the infants of each age were tested with one
of the familiarization faces; half with the other.

Testing continued for 36 trials or until criterion was
reached, defined as a novelty response of 55% or
greater on four out of five consecutive trials. To en-
sure there was active comparison of the targets, looks
had to be directed to both members of the target pair
for a trial to be included in the criterion run. Learning
was indexed by the number of trials to reach criterion
(those not reaching criterion received a score of 36).

The decision that individual novelty scores be 55%
or greater for inclusion in the criterion run was some-
what arbitrary, but consistent with work showing
that means of 54% or greater over a series of problems
are reasonably sensitive and specific for the predic-
tion of normal intelligence (Rose et al., 1988). Overall,
mean scores in the criterion run typically average in
the mid to upper 60s (e.g., Orlian & Rose, 1997), indi-
cating that a decided preference for the novel stimu-
lus has indeed been established.

All looks were recorded on a Macintosh Classic
computer, which was programmed to provide a

Figure 1 Sample presentation sequence for the learning
task. On each trial the familiar was paired with a different
novel face. Novel faces differed from the familiar in all inter-
nal features—brows, eyes, nose, and mouth—and in external
features—hair and facial contour. Novel faces appeared ran-
domly on either the left or right, but were never on the same
side for more than two successive trials. Testing continued
until infants reached criterion or completed 36 trials. Two
comparable sets of stimuli were used.
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record of the number and duration of looks for each
trial. The computer also controlled the timing of
each trial and determined when criterion was reached.
The observer was unable to see the computer screens
and thus was blind to the identity and left-right place-
ment of novel and familiar stimuli. The reliability be-
tween pairs of observers, which is checked frequently
in our laboratory, was high, 

 

r

 

 

 

5

 

 .96 to .98.

 

Coding infant affect.

 

The principal measures of af-
fect came from the Pretest. For the global coding, three
categories of affective tone were identified: (1) positive,
characterized by warm smiles, laughter, and/or pleas-
ant vocalizations, (2) neutral/interest, characterized by
mild, moderate or intense interest, but little or no smil-
ing, and (3) negative, characterized by fretting, fuss-
ing, or whimpering. Two observers then indepen-
dently viewed the records of all infants in real time,
and each made a judgment as to the overall hedonic
tone that predominated during the Pretest. This type
of judgment was quite easy to make, and interob-
server agreement was 100%.

The duration of smiling was coded on a separate
pass through the videotape. Videotapes were first run
in real time to identify infants who showed any smil-
ing whatsoever. Then, for these infants, frame-by-
frame analysis was used to code the exact duration of
each smile (to .1 s). A smile was coded when the cor-
ners of the mouth were drawn back and the cheeks
pushed up; brows remained in a normal or resting po-
sition. Coders were initially trained using the manual
and training tapes from 

 

The System for Identifying Af-
fect Expressions by Holistic Judgments

 

 (AFFEX; Izard,
Dougherty, & Hembree, 1989).

Reliability was assessed by having naive coders in-
dependently code smiles for a random sample of 27
infants who showed at least some smiling. Coder
agreement was assessed for (1) total duration of smil-
ing in each 20 s period, (2) number of discrete smiles,
and (3) duration of individual smiles. The reliability
for the duration measure, calculated using the Pear-
son product-moment formula, was high, 

 

r

 

 

 

5

 

 .97. To
estimate rater reliability for identifying discrete smiles,

the number of agreements as to the occurrence of
smiles was divided by agreements plus disagree-
ments; the mean agreement was 94.7%. Finally, ob-
server discrepancies in the duration of discrete smiles
were examined and found to be minimal: 69.4% of the
smiles scored by the two observers were within .2 s of
each other, and no discrepancy was greater than 1.4 s.
Overall, observer discrepancies in the duration of dis-
crete smiles were quite small (

 

M

 

 

 

5

 

 .29, 

 

SD

 

 

 

5

 

 .30).

 

RESULTS

 

Preliminary analyses were carried out to assess the ef-
fects of familiarization stimulus and gender on the
various measures of affect, attention, and learning.
Because no consistent effects were found for either
variable, the data are presented collapsed across both.

Pretest

 

Classifications by affect and peak look.

 

Infants were
cross-classified by affect (global ratings) and attention
on the Pretest. Positive and neutral affect ratings were
assigned irrespective of age and attention. (Testing
was discontinued during the pretest for those few in-
fants with negative affect (i.e., crying or fussiness; see
Participants section.) Attentional style, defined by
peak look (the length of the longest look) during the
20 s inspecting the photo, took age into account. In-
fants whose peak looks fell below the median at each
age were considered short lookers; those whose peaks
fell above the median, long lookers. The median val-
ues for peak looks at 5-, 7-, and 9-months were 6.0 s
(

 

range

 

 

 

5

 

 1.9–11.5), 5.7 s (

 

range

 

 

 

5

 

 2.3–10.1), and 4.9 s
(

 

range

 

 

 

5

 

 2.0–10.8), respectively. The percentages of
infants displaying positive affect at each of these ages
was 42.9%, 57.1%, and 42.9%, respectively.

As can be seen in Table 1, short lookers predomi-
nated among those who had neutral affect and long
lookers among those who had positive affect. This
relation was evident at all three ages. Disregarding
age, 67.5% of the 40 infants displaying positive affect

 

Table 1 Distribution of Children by Affect and Attentional Style on the Pretest

 

5-Month-Olds 7-Month-Olds 9-Month-Olds Total Sample

Neutral Positive Neutral Positive Neutral Positive Neutral Positive

Short looker 11 3 8 6 10 4 29 13

 

Long looker

 

5

 

9

 

4

 

10

 

6

 

8

 

15

 

27

 

Note:

 

Short lookers—duration of peak look is below the age-specific median. Long lookers—Duration of peak look is above the age-
specific median. Total 

 

N

 

 

 

5

 

 84.
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were long lookers, and 65.9% of the 44 infants with
neutral affect were short lookers, 

 

x

 

2

 

(1, 

 

N

 

 

 

5

 

 84

 

) 

 

5

 

9.36, 

 

p

 

 

 

5

 

 .002.

 

Smiling.

 

Smiling was rare in the 44 infants with
neutral affect. There were only two or three in each
age group who smiled at all, and their smiles were
quite brief (generally totalling 1 s or less).

As might be expected, all 40 infants rated as posi-
tive in mood displayed some smiling during the 20 s
they spent looking at the photograph (see Table 2).
Overall, these infants spent about one-third of this
time smiling. There were no significant age-related
differences in any of the smiling measures, although
there was a tendency for the mean duration of smiles
and frequency of smiling to decrease as age increased,

 

F

 

s(2, 37) 

 

5

 

 2.51 and 2.53, 

 

p

 

s 

 

,

 

 .10.

 

Visual attention.

 

Table 3 gives descriptive statistics
for peak and two other measures of visual attention
obtained during the Pretest, namely, average look
(the mean duration of all looks) and number of looks
(the number of discrete looks used to accumulate the

requisite 20 s of looking time). Each measure of at-
tention was analyzed in a 2 (Affect: positive or neu-
tral) 

 

3

 

 3 (Age: 5, 7, or 9 months) 

 

3

 

 2 (Attentional
Style: long or short looker) analysis of variance
(ANOVA).

There were significant main effects for age on all
three measures—peak look, mean look, and number
of looks—

 

F

 

s(2, 72) 

 

5

 

 11.41, 4.72, and 47.44, respec-
tively, 

 

p

 

s 

 

,

 

 .05, and main effects for attentional style
on the same dependent measures, 

 

F

 

s(1, 72) 

 

5

 

 72.58,
43.15, and 24.92, 

 

p

 

s 

 

,

 

 .001, respectively. These effects
reflect the fact that peak look, mean look duration,
and number of looks all decreased significantly with
age and, of course, that looks were shorter and more
numerous in short lookers than in long lookers. The
effects for affect were significant for mean look dura-
tion and number of looks, 

 

F

 

s(1, 74) 

 

5

 

 5.75 and 4.04,

 

p

 

s 

 

,

 

 .05, respectively. Infants with neutral affect
tended to have shorter (and hence more) looks than
those with positive affect. There was only one signif-
icant interaction in any of these analyses: An interac-
tion between attentional style and age for the num-
ber of looks, 

 

F

 

(1, 74) 

 

5

 

 3.47, 

 

p

 

 

 

,

 

 .05, indicating that
the major increase over age in number of looks oc-
curred earlier in long lookers (7 months) than in
short lookers (9 months).

Overall then, affect and attention were related.
Looks were briefer and more numerous in infants
with neutral affect, and correspondingly, longer and
less numerous in infants with positive affect. Also,
older infants had more numerous and shorter looks,
supporting contentions that the attentional strategies
associated with neutral affect are more mature than
those associated with positive affect.

 

Table 2 Means for Measures of Smiling on the Pretest for In-
fants with Positive Affect

 

Measure
5-Month-

Olds
7-Month-

Olds
9-Month-

Olds

 

N

 

12 16 12
Total time smiling (s) 8.6 (5.1) 6.9 (4.4) 6.0 (4.8)
Average smile duration (s) 3.0 (2.4) 1.8 (.8) 2.7 (1.1)
Number of smiles 3.6 (2.2) 3.8 (1.7) 2.3 (1.3)

 

Latency to first smile (s)

 

7.6 (7.4)

 

9.9 (9.9)

 

6.7 (8.0)

 

Note:

 

Standard deviations are in parentheses.

 

Table 3 Means for Measures of Attention on the Pretest

 

Neutral Affect Positive Affect

Measures Short Looker Long Looker Short Looker Long Looker Total Sample

5-Month-Olds
Peak look(s) 4.0 (1.4) 8.3 (2.3) 4.5 (.8) 9.1 (3.1) 6.4 (3.2)
Average look (s) 1.9 (.5) 3.6 (.9) 2.4 (.5) 5.1 (2.1) 3.3 (1.9)
Number of looks 11.0 (2.9) 5.8 (1.3) 8.7 (2.1) 4.3 (1.2) 7.7 (3.6)

7-Month-Olds
Peak look(s) 3.8 (1.0) 6.4 (.4) 4.7 (1.0) 7.4 (1.6) 5.6 (1.9)
Average look (s) 2.1 (.8) 2.9 (1.4) 2.4 (.5) 3.5 (1.8) 2.8 (1.4)
Number of looks 10.8 (4.5) 9.8 (8.2) 8.7 (2.0) 7.2 (3.3) 8.9 (4.4)

9-Month-Olds
Peak look (s) 3.5 (.8) 6.5 (1.5) 3.4 (.7) 6.7 (2.2) 5.1 (2.1)
Average look (s) 1.6 (.5) 2.9 (.9) 1.6 (.3) 3.4 (1.5) 2.4 (1.2)

 

Number of looks

 

13.8 (4.4)

 

7.7 (2.9)

 

13.0 (2.4)

 

6.8 (2.6)

 

10.4 (4.6)

 

Note:

 

Standard deviations are in parentheses.
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Relation of Affect and Attention to Learning

Table 4 shows several aspects of performance on
the learning task for infants at 5-, 7-, and 9-months
cross-classified by affect and attentional strategy. Tri-
als to criterion, the principal measure of learning, was
analyzed in a 2 (Affect: positive or neutral) 

 

3

 

 3 (Age:
5-, 7-, or 9-months) 

 

3

 

 2 (Attentional style: long or
short looker) ANOVA. There were significant main
effects for all factors, indicating that faster learning
was associated with neutral affect, older age, and
short lookers, 

 

F

 

(1, 72) 

 

5

 

 13.4, 

 

p

 

 

 

,

 

 .001, 

 

F

 

(2, 72) 

 

5

 

 4.01,

 

p

 

 

 

,

 

 .05, and 

 

F

 

(1, 72) 

 

5

 

 8.34, 

 

p

 

 

 

,

 

 .01, respectively. Im-
portantly, there was also a significant Affect 

 

3

 

 At-
tentional style interaction, indicating that the faster
learning of short lookers was enhanced among those
with neutral affect, 

 

F

 

(1, 72) 

 

5

 

 8.04, 

 

p

 

 

 

,

 

 .01. A com-
plementary analysis of the percentage of infants in
each group who actually reached criterion yielded
similar results: 93.1% of the short lookers with neu-
tral affect reached criterion, compared with only
53.3% of short lookers with positive affect, and
about 38% of either group of long-lookers, 

 

x

 

2

 

(3, 

 

N

 

 

 

5

 

84

 

) 

 

5

 

 21.87, 

 

p

 

 , .001. These results suggest that at-
tentional style and affect have a synergistic effect on
performance. (For the interested reader, bivariate
correlations for the major relations, partialed for age,
are presented in the Appendix.)

Analyses of the ancillary measures associated with

the learning task (see Table 4) indicate that the aver-
age duration of looks decreased as age increased,
F(2, 72) 5 11.88, p , .001, paralleling results seen in
the Pretest. The average duration of looks during
learning was also shorter in infants with neutral af-
fect, although this effect was only marginally signifi-
cant, F(1, 72) 5 3.49, p , .07.

The mean duration of smiling during the learning
phase was analyzed in a 2 (Affect: positive or neu-
tral) 3 3 (Age: 5-, 7-, or 9-months) 3 2 (Attentional
style: long or short looker) ANOVA. The only effect
approaching significance was that for affect, F(1, 72) 5
2.67, p 5 .10, indicating that infants with positive
affect on Pretest smiled more during learning than
those with neutral affect. Infants with positive affect
also smiled more frequently (N 5 19 versus 9), x2(1,
N 5 84) 5 6.90, p , .01. However, smiles during
learning were typically briefer and more fleeting than
those on the Pretest.

Regression analysis. In the ANOVA, affect and peak
look were used as grouping variables. However, if af-
fect and peak look are treated as continuous vari-
ables, we can use simultaneous multiple regression to
determine the extent to which each is associated with
individual differences in speed of learning. In this re-
gression, age, total time spent smiling at the photo-
graph on the pretest, and peak look during the pretest
were entered simultaneously in the equation; in addi-
tion, an interaction term was included to determine

Table 4 Performance on the Learning Task

Neutral Affect Positive Affect

Measures Short Looker Long Looker Short Looker Long Looker Total Sample

5-Month-Olds
Trials to criterion 14.2 (10.4) 36.0 (.0) 32.7 (5.8) 33.3 (5.9) 26.2 (12.3)
Reached criterion, N (%) 10 (91%) 0 1 (34%) 2 (22%) 13 (46%)
Average look 1.4 (.3) 1.9 (.5) 1.8 (.7) 2.0 (.3) 1.8 (.5)
Smilers, N (%) 1 (9%) 2 (40%) 1 (34%) 2 (22%) 6 (21%)
Average smile .9 (.0) .1 (.1) .4 (.0) .1 (.1) 1.0 (.0)

7-Month-Olds
Trials to criterion 15.0 (10.5) 21.8 (11.2) 32.0 (9.8) 27.3 (12.5) 24.0 (12.4)
Reached criterion, N (%) 7 (88%) 3 (75%) 1 (17%) 4 (40%) 15 (54%)
Average look 1.4 (.4) 1.9 (.5) 1.6 (.4) 1.7 (.6) 1.6 (.5)
Smilers, N (%) 2 (25%) 1 (25%) 3 (50%) 6 (60%) 12 (43%)
Average smile .3 (.1) .1 (.1) .4 (.0) .1 (.1) 1.0 (.0)

9-Month-Olds
Trials to criterion 13.9 (6.2) 23.5 (7.5) 21.8 (10.7) 26.1 (11.7) 20.6 (10.0)
Reached criterion, N (%) 10 (100%) 5 (83%) 3 (75%) 4 (50%) 22 (79%)
Average look 1.3 (6.2) 1.4 (.2) 1.2 (.1) 1.4 (.2) 1.3 (.2)
Smilers, N (%) 0 3 (50%) 2 (50%) 5 (63%) 10 (36%)
Average smile — .5 (.5) 1.3 (1.8) .6 (.9) 1.0 (.0)

Note: The values for trials to criterion, average look, and average smile are means (SD). Average look and smile are measured in seconds.
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the degree to which the synergy between smiling and
peak look also contributed. The squared semipartial
correlations (sr2) given in Table 5 indicate the percent-
age of variance in learning accounted for by each mea-
sure independently of all others. They show that smil-
ing, peak, and their interaction all made independent
contributions, with each accounting for anywhere
from 6% to 14% of the variance in learning. Taken to-
gether, these variables accounted for more than half
(54%) the variation in learning speed among infants.

DISCUSSION

The results of the present study provide evidence that
infants’ affect relates to their attention and learning.
Infants who displayed positive affect on the Pretest—
those who smiled at the photograph—inspected the
photo with long looks, a style associated with younger
age and immature patterns of information process-
ing. By contrast, infants who exhibited sober or seri-
ous facial expressions tended to have shorter, more
frequent looks, a style associated with older age and
better information processing. Affect and attentional
style both related to speed of learning. Infants with pos-
itive affect were slower to learn than those with neu-
tral affect. Similarly, long lookers were slower to learn
than short lookers. Moreover, affect and attentional
style had synergistic effects, so that short lookers with
neutral affect learned more quickly and were more
likely to reach criterion than could be expected based
on the individual effects of attentional style and af-
fect. The relations among affect, attention, and learn-
ing were similar at all three ages—5, 7, and 9 months.
Individual differences in affect and attention, taken
together, accounted for more than one-half the vari-
ance in speed of learning.

There are several noteworthy aspects of the present

findings. First, the findings of significantly shorter
peak looks and mean duration of looks at older ages
support Colombo’s contentions that the short-looking
style is a more mature one (e.g., Colombo et al., 1991,
1995). Second, the findings extend this work by relat-
ing attentional style directly to learning speed. Third,
they replicate previous findings from our own labora-
tory relating look duration to novelty scores (Jan-
kowski & Rose, 1997) and speed of learning (Orlian &
Rose, 1997). Fourth, they provide the first evidence
that attention, as reflected in look duration, has a sub-
stantial association with affect. (The correlation be-
tween affect and peak look, considered as a continu-
ous variable, was r(83) 5 .35, p , .01.) Fifth, they
suggest that affect and attention are separate, inde-
pendent dimensions of individuality, that can have
synergistic effects on learning. Sixth, given the rela-
tion of initial affect to subsequent learning, they sug-
gest, in line with adult work, that initial mood has a
relatively enduring effect. Seventh, the relation of af-
fect to learning supports Ruff’s (1982) work on fo-
cused attention, an attentional state characterized by
a sober, interested, or neutral facial expression and as-
sociated with superior processing.

There were no significant developmental effects
associated with affect. Indeed, with the exception of a
nonsignificant tendency for the mean duration and
frequency of smiling to decrease with age, the inci-
dence, intensity, and correlates of positive affect were
remarkably similar across age. By contrast, both at-
tention and learning differed as a function of age.
Over age, the mean duration of looks decreased, and
their frequency increased, a finding compatible with
the literature (e.g., Colombo, 1993; Colombo et al.,
1991) and with the contention that short looks reflect
a more mature processing style. There was also an
age-related improvement in learning, although the
task proved to be relatively difficult, with only 46.4%,
53.6%, and 78.5% of the 5-, 7-, and 9-month-olds
reaching criterion. The relative difficulty is similar to
that found by Orlian and Rose (1997), where only
61.7% of a group comprised of 5½- to 7½-month-olds
reached criterion on a variant of the task designed to
be somewhat easier. It should be noted that the rela-
tion between peak look on pretest and learning
present here was not found in the Orlian and Rose
study. We think its absence there was probably re-
lated to the greater inclusiveness of infants of differ-
ent ages in a single group. Relations with peak may be
more conspicuous when, as in the present study, the
age grouping is more tightly constrained (here, in-
fants were all within 10 days of their target age), a
conjecture in line with the sharp decrease in peak
found with increasing age.

Table 5 Simultaneous Multiple Regression Predicting Learn-
ing from Age and Pretest Measures Considered as Continuous
Variables

Predictor

Independent 
Contribution 
of Predictor 

(sr2) t p

Age .01 1.17 .245
Total smiling .14 3.79 .000
Peak look .09 3.16 .002
Total smiling 3 peak look .06 2.65 .010

R25 .54 F(4, 79) 5 8.05, p , .001

Note: The squared semipartial correlation (sr2) gives the unique
contribution of each measure independent of all the others.
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Although positive affect clearly had a limiting ef-
fect on cognitive processing, the mechanisms under-
lying this effect are not completely understood, even
in adults (Forgas, 1995). Given that individuals with
positive affect are likely to have increased arousal lev-
els, one possibility is that it is high arousal rather than
positive affect that impedes performance. Although
high arousal (provided it is not too high) can facilitate
adult’s performance on simple tasks, it tends to in-
hibit their performance on complex tasks (Zajonc,
1980). Parallel findings have been reported in infancy,
in that infants in high arousal states attend preferen-
tially to simple stimuli whereas those in low arousal
states prefer more complex stimuli (Gardner, Lewko-
wicz, Rose, & Karmel, 1986). Although affect and
arousal are often confounded, Sinclair and Mark (1995)
recently sought to assess their independent effects by
manipulating each factorially. Their results show that,
regardless of arousal level, positive mood led to less
accurate processing than did negative mood. How-
ever, the effect of arousal on accuracy was in the ex-
pected direction, and there is some question about the
adequacy of the assessment of arousal.

Another possibility is that infants experiencing
positive affect are more likely to direct attention to the
affective features or dimensions of the stimuli than
are neutral-affect infants. Halberstadt and Niedenthal
(1997) found that, when adults were asked to judge
facial similarity, those who themselves were in
emotional states (happy or sad) gave greatest weight
to the emotional dimension of faces. By contrast,
neutral-emotion participants gave greatest weight to
other dimensions of the faces. If happy infants have a
similar proclivity to respond to the affective tone of
facial expressions, their performance on the learning
task could have suffered simply because the familiar
and novel faces tended to be similar (neutral) in this
regard. Such a motivational explanation might be as-
sessed in future work by making the affective dimen-
sion relevant for the discrimination. If affective states
enhance attention to affective factors, then the perfor-
mance of infants with positive affect should improve.

The expressions of positive and neutral affect evi-
denced by adults and infants may reflect a temporary
state, or a more basic temperamental trait (i.e., a rela-
tively enduring, biologically based characteristic of
the individual). In most of the adult studies, mood
has been induced experimentally and treated as a
state; individual differences in personality have been
generally ignored as have been potential interactions
between state and trait factors. In the infant work, on
the other hand, affect-related effects have been linked
to both state and traits. In the Nachman, Stern, and Best
(1986) study, induced and spontaneous expressions of

affect had similar effects on performance, and in the
work of Bloom (1990), differences in emotional tone
associated with early language learning appeared to
reflect relatively stable characteristics of the infant.
Unfortunately, we did not assess the consistency of
affect expression, either across pictures or across
time, so we do not know whether the poorer learn-
ing we observed in infants showing positive affect
is a function of momentary, situational factors, or
some more persistent temperamental tendency. Fur-
ther work is needed to disentangle the role of state
and trait.

It should be noted that, in some situations, positive
affect actually seems to facilitate performance in
adults. Notably, positive affect has been associated
with greater creativity (e.g., Isen & Daubman, 1984).
Indeed, positive mood is associated with an in-
creased likelihood of making remote connections,
giving more unusual associations to neutral words,
and more inclusive categorizations. In short, positive
moods may promote more expansive thinking, less
focused attention, increased level and breadth of cog-
nitive search, all of which can lead to more creative
problem solving (see Isen & Daubman, 1984; Isen et
al., 1992).

Overall, the results of the present study indicate
that, in the 1st year of life, infants who spontaneously
displayed positive affect while looking at the photo of
another infant also had longer looks, an aspect of vi-
sual attention previously found to be associated with
poorer processing. Infants who displayed positive af-
fect took more trials to reach criterion on a subse-
quent perceptual learning task than those with neu-
tral affect, and more of them failed to reach criterion
at all. Learning was faster among infants with neu-
tral affect and short looks than expected from the in-
dividual effects of affect and attentional style, indi-
cating that affect and attention have synergistic
effects on learning.
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