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The Head-Turn Preference Procedure (HPP) is valuable for testing perception of sustained audi-
tory materials, particularly speech. This article presents a detailed description of the current ver-
sion of HPP, new evidence of the objectivity of measurements within it, and an account of recent

modifications.
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For almost a decade, the Head-Turn Preference
Procedure (HPP) has been used in infant speech
perception research. Over this period, the pro-
cedure has evolved in ways that render it more
sensitive and also more flexible in its applica-
tion to experimental questions and to infants of
different ages. Because HPP is well-suited to
testing responses to long samples of speech or
other sustained auditory stimuli (i.e., unlike the
high-amplitude sucking procedure), it is a
methodology of considerable interest to infant
researchers. Yet, because it has been evolving,
no complete, up-to-date description of HPP is
easily accessible. Even recent empirical papers
that use HPP require the reader to piece togeth-
er a complete picture of how the method works
from previously published reports. Given that
the current version of the procedure is proving
so effective, the time is ripe for focusing on the
methodology itself in this article. In addition,
we report some new data that bolster the case
for the objectivity of the measurements
obtained in the procedure.
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The HPP takes advantage of certain facts
about infants. First, they tend to orient visually
to an attended sound source. Second, they learn
to maintain a response (e.g., a head-turn) when
motivating stimulation is contingent on their
behavior. Accordingly, the extent of infants’
attention to an auditory stimulus can be
assessed by examining the length of time they
turn their heads toward the sound. To increase
the sensitivity of this measure for auditory pref-
erences, the infants are permitted to continue to
hear the sound only as long as the head-turn is
maintained.

The questions to which HPP applies concern
whether infants prefer one kind of auditory stim-
ulus over another. The preferences themselves
may be of interest, or the preferences may sim-
ply serve as an index of discriminative skills.
Within the current version of HPP, preferences
are measured by exposing each infant to one
type of sound on half the trials and the other type
of sound on the remainder. The sounds emanate
from locations that require the infants to turn
their heads to visually localize them. The index
of preference is the difference in the average
length of the infant’s looking time to the two dif-
ferent kinds of stimuli over the test-trial series.

THE UPDATED VERSION
OF THE PROCEDURE
Details of the Procedure

The HPP is conducted in a testing booth which
is depicted in Figure 1. A three-sided booth is
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constructed from panels that are 120 cm x 180
cm. Curtains are hung from the ceiling to the
top of the booth to block the infant’s view of
the rest of the room. Loudspeakers are mounted
into the walls of the two side panels at about
the level of the infant’s head. A small red light
is mounted on each of the side panels in the
vicinity of the loudspeaker. The center panel
which the infant faces has a small green light
mounted at the infant’s eye level.

The panels are made of pegboard, backed
with cardboard, except for a small area just
above the center light. The pegboard holes in
this area allow an observer to monitor the
infant’s behaviors. Directly below the center
light is a 5-cm hole to accommodate the lens of
a video camera. During the experiment, the
caregiver sits on a chair, facing the center
panel, holding the infant. The distance of the
chair from the front panel results in alignment
of the caregiver’s knees with the two side
lights. The entire room containing the test
booth is dimly illuminated.

A test trial begins by drawing the infant’s
attention to center by flashing the center light
and, if necessary, moving a silent puppet just
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above the panel. Once the infant’s attention is
at midline, the puppet disappears, the center
light is turned off, and a flashing light at one
(and only one) of the two sides signals the
availability of an auditory stimulus on that side.
Once the infant turns to that side, the stimulus
begins to play. It continues (and the side light
keeps flashing) until the infant turns away for
at least a continuous period of 2 s (or until the
entire stimulus for that trial has been played,
e.g., about 2 s). The infant’s looking time is the
total time the infant orients to the sample.
Important features of the current version of
HPP are that, over the series of test trials (usu-
ally 12), both kinds of stimuli are heard by each
infant from both sides of the booth, and the
order of the stimuli and the order of locations
are independent of the infant's behavior. In the
evolution of HPP, this constitutes a significant
set of changes. In some of our earlier studies
and others that preceded them (Fernald, 1985),
type of stimulus and location of presentation
(or response location; Colombo & Bundy,
1981) were perfectly correlated within subjects.
Moreover, in Fernald (1985), the sole measure
of preference was based on the direction of

Green Light

i

|

e

Speaker

ﬁr

N

Speaker

Figure 1. Layout of the testing booth for use in the Head-Turn Preference Procedure. The infant is seated on the
mother’s lap and facing the center panel. The observer behind the panet looks through the holes in the pegboard

to judge the head-turns.
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head-turns. We have found this measure to be
far less sensitive to preferences than the dura-
tional measure of preference (e. g., Hirsh-Pasek
et al., 1987; Kemler Nelson, Hirsh-Pasek,
Jusczyk, & Wright-Cassidy, 1989), which now
serves as our only dependent variable.

In HPP, the test period is always preceded
by a training period. Training trials are
designed to acquaint the infants with the stim-
uli and “inform” the infants of the contingency
between their head-turns and auditory stimula-
tion. Usually there are four training trials, one
occurrence of each type of auditory stimulus at
each of the two locations. During training trials,
unlike the test trials, the side light is extin-
guished as soon as the infant looks to that loca-
tion, and only the sound continues throughout
the head-turn. This procedure was adopted
because a previous practice of keeping the side
light on during training appeared to lead to
shorter lengths of orientation overall on the test
trials to follow. In all other respects, the train-
ing trials are the same as the test trials.

The Role of the Observer

A single observer sits behind the center panel.
The observer has control of a response box,
tethered to a computer, which controls the pre-
sentation of the stimuli and registers the timing
of the responses. The observer signals with one
button when attention is centered at the begin-
ning of the trial, and then with another button
whenever the infant orients by at least 30° in
the direction of stimulus location (as indicated
to the observer by the side of the flashing
light). An additional button is pressed when the
infant deviates from the critical orientation. On
test trials, these observer responses initiate a
flashing side light, begin an auditory stimulus,
and terminate the sound and the light when 2
consecutive seconds have passed without (at
least 30° of) orientation to them.

Aside from the increased sensitivity of a live
observer to the infant’s shifts of gaze, the pres-
ence of a live observer in the testing room has
the advantage of allowing this person to controi
a puppet in the between-trial intervals. This
serves to bring infants’ attention to center as tri-
als begin and generally maintains interest and
minimizes restlessness over the entire experi-
mental session (between 5 and 10 min in length).

To guard against observer bias, the observer
is blind to the stimulus and location order, both
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determined by the computer. Also, adjustment
of sound levels before the session is carried out
by a different person (a safeguard, no longer
strictly necessary, which was instituted in earli-
er versions of the procedure when the stimulus
types were perfectly correlated with the speaker
locations). When the session begins, the
observer and the infant’s caregiver wear tight-
fitting earphones (SONY MDR-V600) through
which a loud masker is played. In most studies,
we have used taped instrumental music as the
masker. The selections are recorded without
breaks between pieces and chosen to be rather
loud when the volume is set at a standard level.
On occasion, we have used a speech masker
instead, in which the materials are similar to the
speech materials the infant is hearing, produced
by the same talker (e.g., Jusczyk, Friederici,
Wessels, Svenkerud, & Jusczyk, 1993).

THE OBJECTIVITY
OF THE MEASUREMENTS

Reliability Checks

In recent versions of HPP, a video camera has
been used to provide a permanent record of the
test sessions. Videotapes allow us to do relia-
bility checks on the response measures provid-
ed by the live observer. A reliability checker
views and scores the videotapes with the sound
turned off, using the same type of response box
as the live observer. Reliability in judging the
timing of the head-turns has proven to be quite
high. For the 22 infants they videotaped,
Jusczyk, Cutler, and Redanz (1993) compared
the average differences in listening time to the
two types of samples as judged by the live and
videotape observers. They found a correlation
of .94. On 72% of the individual trials, the dis-
crepancies in the timing of trials between the
live and videotape observers was less than 0.50
s. On 15%, there was a discrepancy of 1.00 s or
more. Inspection of these discrepant trials
showed that relative to the videotape observer,
the live observer was no more likely to make
timing decisions consistent with the hypothesis
that was being tested. The live observer record-
ed times that were on average 0.88 s longer
than the videotape observer on trials hypothe-
sized to be of the favored type (i.e., consistent
with preferences predicted by the working
hypothesis), and 1.47 s longer on trials that
were hypothesized to be of the nonfavored type
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(i.e., contrary to the hypothesis).! The differ-
ence was not significant, #(39) = 0.56, p = .60,
and was in the direction opposite to live
observer bias.

Gerken, Jusczyk, and Mandel (1994) report-
ed comparable results. Interobserver agreement
was .95 in one experiment and .99 in the other.
The discrepancy between the live and video-
tape observers was less than 0.50 s on 65% and
70% of the trials in the respective experiments.
Discrepancies of greater than 1.00 s occurred
on 17% and 12% of the trials in the two experi-
ments, again with no systematic differences
between observers.

New Tests for the Possibility
of Observer Bias

Recently, Fernald (1993) questioned whether
the conditions in our studies serve as sufficient
safeguards against observer bias. She noted that
correlations in response times between live and
videotape scorers may be inflated by variation
in stimulus durations across trials, which are
under the control of the live observer (who ter-
minates the stimulus when the infant looks
away for 2 s). That is why, in addition to
reporting correlations, we analyze the nature of
the discrepancies for those trials on which the
two observers disagree. Our analyses of the dis-
crepant trials go a long way toward allaying the
concerns raised by Fernald. Now, we report for
the first time an even stronger test for the possi-
bility of observer bias.

To test the effectiveness of music maskers in
our studies, we ran some experiments with col-
lege-aged adults. In one experiment, we inves-
tigated the effectiveness of maskers for earlier
versions of HPP in which all the samples of a
particular type are played to the same side
throughout the test trials (e.g., Jusczyk et al.,
1992). We employed the stimuli from the two
test conditions that produced significant results
in the infant studies by Gerken et al. (1994).

Eight normal-hearing adults were tested on
each set of stimuli. The listener was seated in

I The fact that the looking times recorded by the live
observer tend to be longer overall than those of the video-
tape observer may have to do with the fact that 1t is easier
to pick up eye movements from the live observations.
Such movements are harder to pick up on the videotapes
because of the low light levels under which these record-
mgs are made. Therefore, the live observer may be able to
react more rapidly to changes in the infant’s movements.
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the chair (normally occupied by the caregiver
and infant) in the middle of the test booth. The
nature of the stimulus materials was carefully
explained to each participant. Participants were
told that some of the speech samples contained
pauses just prior to the verbs in the sentences
and that other samples had pauses immediately
after the verbs. They were also told that all the
samples of a given type (e.g., pause before verb)
would be played on the same side of the room.
For each trial, their task was to circle the correct
response (i.e., “before verb” or “after verb”) on
an answer sheet. Then, without earphones or
masker, each listener heard a different order of
12 test trials. Not surprisingly, performance was
virtually perfect (2 of the 16 listeners missed
only the first trial and the other 14 listeners
were perfect). Thus, it was clear that partici-
pants understood the nature of the task.

During the next phase, listeners were told
they would be presented with the same materi-
als, but in a new test order. They were informed
that this time they would wear headphones over
which loud masking music would be played (at
the same loudness level used by the observers in
our experiments). Their task was still to identify
the type of sample on each trial. Participants
were told that they might have great difficulty in
hearing the stimuli and to use the flashing side
lights as an indication of when a sample was
playing. They were told to respond on each trial
even if they had to guess. This listening situa-
tion was meant to mimic that of the experienced
observer in the infant experiments.

Upon completion of the experiment, all 16
listeners reported that they were unable to hear
the stimuli over the masker. These impressions
were reflected in their performance: There was
no evidence that they discriminated the two
types of samples when masking music was
present, #(7) = 0.23, p > .80, for the stimuli
from Experiment 1 of Gerken et al. (in press)
and #7) = 0.33, p > .70, for the stimuli from
Experiment 2. Across all 16 listeners, there
were 97 correct answers and 95 incorrect
answers. Four listeners reported using a guess-
ing strategy, deciding to choose one side
throughout to associate with ‘“before verb”
pauses, and the other side with “after verb”
pauses. Of these listeners, two guessed correct-
ly and achieved perfect scores; the other two
guessed incorrectly and had no correct answers.
Thus, these results strongly suggest that the live
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observers in the infant experiments could not
discriminate the two versions of the stimuli
over the masking music and thereby uncon-
sciously influence the results.

The current, random-assignment version of
HPP seems even less subject-to-observer biased
than the fixed-assignment version. By uncou-
pling sample type and sample side within ses-
sions, even a momentary hearing by an exquis-
itely sensitive observer can provide no useful
information to  transfer across ftrials.
Nevertheless, we ran an additional experiment
using the music maskers and this newer proce-
dure. The stimuli were chosen from an ongoing
study investigating infant sensitivity to word
boundaries. Sixteen normal-hearing adults were
tested. They were informed that there were two
different types of samples, one which had paus-
es within (multisyllabic) words and one which
had pauses between words. The participants’
task was to circle which type occurred on a
given trial. They were also told that samples of
a given type (e.g., pause within a word) could
occur on either side. As in the previous study,
listeners were first tested without headphones
and masking music, and then with headphones
and the masker.

Performance without the maskers was again
virtually perfect (one listener missed the first
trial) and dropped to chance levels with the
masker. There was no evidence that the partici-
pants discriminated the two types of samples
under this condition, #(15) = 0.10, p > .90. The
numbers of correct responses (out of a possible
12) achieved by each of the listeners were dis-
tributed as follows: 3,4, 4,4,4,5,5,5,6,6,6,
6, 8,9, 10, 12.2 Overall, there were 97 correct
and 95 incorrect answers. These results reaf-
firm that the music masker was effective in pre-
venting listeners from discriminating the two
types of samples, even when they were exclu-
sively and intentionally focussed on this goal.

FURTHER EXTENSIONS OF THE HPP

The HPP has proved to be a valuable tool in
investigations of auditory perception in infants
between 4 1/2 and 12 months old. The recent
practice by which stimulus types are inconsis-
tently assigned to locations within sessions and

2 We tested the listener who had obtained a perfect
score over again to determine whether she had exceptional
hearing or simply made a number of lucky guesses. On the
retest, she obtained a score of 4 correct.
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which no longer allows infants to select the tar-
get location on a trial has enhanced the applica-
bility of the procedure. Participant loss due to
position preferences has been eliminated. The
drop-out rate in normal-hearing and otherwise
healthy infants is typically only 15 to 20%, and
never higher than 40%.

The current practice of counterbalancing the
assignment of samples to sides within subjects
also provides more valid measures of individual
infants’ stimulus preferences. Looking times to
the two stimulus types are no longer confounded
with the sides on which the types occur. In addi-
tion, sensitive within-subjects comparisons can
be arranged by testing individual infants on two
different versions of the same stimulus materials.
For these reasons, the recent version of HPP
may serve as a means of getting at individual
differences, a direction in infant speech percep-
tion research that has been hardly explored. For
example, we have shown that, as a group, infants
of 4 1/2 months are sensitive to prosodic cues
that correlate with clause boundaries (Jusczyk,
1989), and that by 9 months, they are sensitive to
prosodic marking of still smaller grammatical
units (Jusczyk et al., 1992). We have argued that
these perceptual abilities may provide building
blocks for language acquisition (Jusczyk &
Kemler Nelson, in press). If so, is there a rela-
tion between individual differences in these
prosodic sensitivities and the later acquisition of
grammatical competence? Additional questions
about individual differences in infant auditory
cognition can be easily tested with HPP. For
instance, is later musical ability (or early musical
experience) related to infant performance in
Krumhansl and Jusczyk’s (1990) test of sensitiv-
ity to musical structure?

Another interesting adaptation of HPP has
already been implemented. This new applica-
tion moves beyond measurements of naturally
occurring preferences to questions concerning
the retention of spoken materials. In the new
application, the training phase also becomes a
familiarization phase, in which the infants are
exposed to certain speech materials. Then, in
the test phase, one asks whether preferences are
affected by the particular materials that were
heard previously.

For example, Jusczyk and Aslin (in press)
investigated whether infants who heard words
produced in isolation would recognize them
when they occurred later in the context of sen-
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tences. During the training phase, 7 1/2-month-
olds were exposed to repetitions of two differ-
ent words on alternating trials. Each sample
consisted of 15 different tokens of the same
word. The training phase ended when the
infants had listened to each word for at least 30
s. Four different passages of fluent speech were
played on the test trials. Within two passages,
one of the words heard in training occurred fre-
quently, whereas in the other two passages, no
familiarized words were present. During the
test phase, infants listened significantly longer
to the passages containing the familiar words.
This suggests that the infants remembered the
words and were able to recognize them when
they occurred in sentential contexts.

Such a study shows how HPP can be adapted
to investigate the ability of infants to recognize
units (e.g., words) which are embedded in larger
objects (e.g., sentences). A logical extension is
to use HPP to tap other kinds of part—whole
relationships, such as the appearance of a partic-
ular phrase in different sentences. This sort of
investigation, which we are currently pursuing,
can reveal the nature of the units that infants use
in processing fluent speech.

More generally, HPP is a viable tool to
investigate infants’ memory for and categoriza-
tion of many kinds of speech materials or other
auditory information. Essentially, HPP can
come to play the same role with regard to pro-
cessing of sustained auditory passages that
visual preference and habituation paradigms
have come to play in investigations of visual
information processing in infants.
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