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Analysis of haptic, visual, and verbal
presentation mode effects in children’s
paired associate learning
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The experiment was conducted to assess the relative effectiveness of three different presenta-
tion modes on children’s paired associate learning. Thirty-six second-grade children served as
subjects. A study-test paired associate recognition procedure was used. The study trial
consisted of the presentation of a 20-pair list of common objects in one of three different
presentation conditions: haptic object vs. visual object vs. aural label. On the test trial,
the children were presented with both original and repaired items in the same mode as study
for an old vs. new recognition response. The results indicated that visual-object presentation
was superior to both haptic-object and aural-label presentations, which did not differ from each

other.

An important issue in children’s paired associate
learning is the identification of effective modes for
presenting to-be-remembered (TBR) stimuli (e.g.,
Pressley, 1977; Reese, 1977; Rohwer, 1973). A frequent
comparison in the literature has been between the
verbal presentation of object labels vs. the visual
presentation of object drawings. In such comparisons,
the usual finding is that visual presentation is associated
with a higher level of paired associate performance
than verbal presentation (e.g., Rohwer, Kee, & Guy,
1975). Research also suggests that the haptic-object
mode of presentation can influence children’s paired
associate performance. For example, Irwin (1971)
demonstrated that paired associate performance is
enhanced when children are allowed to handle and
look at TBR toy objects relative to merely looking at
the objects side by side. A complementary finding has
been reported by Wolff and Levin (e.g., Wolff & Levin,
1972; Wolff, Levin, & Longobardi, 1972). In the Wolff
and Levin research, children given an opportunity to
act out an interaction between the TBR toy objects
under interactive imagery instructions are typically
associated with a higher level of paired associate
performance than children who are only allowed to
look at the TBR objects side by side under the imagery
instructional prompt.

The studies concerning the influence of haptic-object
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presentation on children’s paired associate learning
clearly indicate that this type of presentation can
augment the performance associated with visual-object
presentation. However, the effectiveness of the haptic-
object mode relative to the verbal or pictorial modes is

-unknown. Thus, the present study was designed to

provide an evaluation of the relative effectiveness of
the three different presentation modes in children’s
paired associate learning.

METHOD

Subjects and Design

Thirty-six second-grade children with a mean age of
7.85 years (SD =4.31 months, range = 7.25-8.83) from the
high socioeconomic status community of Beverly Hills,
California, participated as subjects in the experiment. The
children were randomly assigned to one of the three presentation
conditions in the study: haptic object vs. visual object vs. aural
label.

Materials and Procedure

A 20-pair list of common toy objects (e.g., balloon, car,
shovel, etc.) was assembled for use in the study. All of the toys
were small enough (between 7.50 and 10.50 cm) for the children
to hold comfortably in one hand, yet large enough for them
to identify by touch alone. Pilot testing with the objects
indicated that they were all highly identifiable by sight, touch,
and name with children as young as preschool. The item labels
used in the study were selected by pilot testing, utilizing those
labels most commonly given by the children for the objects.
For the test trial of the study, the basic 20-pair list was altered
so that half of the pairs were old (i.e., pairs were identical with
the study trial), while half of the pairs were new (i.e., re-paired).
Two different test lists were used in order to counterbalance old
and new pairs such that old pairs in one list would serve as the
new (i.e., re-paired) items in the other list.

The subjects were tested individually in a quiet room at the
participating school by a female experimenter. The subjects
were seated at a table across from the experimenter. The subjects
were told that they were going to play a memory game in which
they would handle, see, or be told the names of toy objects.
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On the study trial, the subjects were presented with the TBR
toy objects at a 10-sec/pair rate. In the aural-label presentation
condition, the experimenter read the subjects the names of the
20 pairs of objects. Each pair was named three times for the
children in order to equate the length of stimulus presentation
with that in the visual-object and haptic-object modes. The
visual-object condition consisted of the experimenter visually
presenting one object of the pair immediately followed by the
second, then holding the TBR pair members side by side in
front of the child for the duration of the presentation interval.
Finally, for the haptic-object condition, the subjects blindly
handled each of the objects in the pair. The objects were handed
to the children in the same order in which they were named in
the aural-label condition and presented visually in the visual-
object condition. A cardboard box was used in which two
holes had been cut out through which the subjects could insert
their hands. A cloth curtain covered the opening to prevent the
subjects from seeing the toys. The back of the box was open,
thereby allowing the experimenter to place the toys in the
subjects’ hands. Fach of the presentation conditions in the
study was pure. That is, the subjects were presented with TBR
pairs in only one mode. For example, at no time did subjects
in the haptic-object presentation condition see the objects or
hear their names.

Approximately 60 sec after the completion of the study
trial, a single-subject paced recognition test trial was admin-
istered. This test consisted of the presentation of the old and
new pairs in a random order for an old-new recognition response.
Presentation of pairs on the test trial corresponded with the
presentation mode used at study.

RESULTS AND DISCUSSION
Two indices of recognition performance were
examined: (1)a corrected recognition score, the

difference between hits (subject responds “old” to an
old pair) and false alarms (subject responds “‘old” to a
new pair), and (2) the d’' index of signal detection
theory (cf. Banks, 1970). Analysis indicated that
identical patterns of recognition performance were
reflected by each variable. The Pearson coefficient of
correlation between the two measures was near unity
(+.96). Since the corrected recognition score provides
a more meaningful measure of performance than d’ for
comparison with previous studies concerned with
presentation-mode effects on children’s paired associate
learning, only the analysis conducted on the corrected
recognition scores is treated in the present results. The
Type I error rate for all tests was set at .05.

Table 1 presents the mean corrected recognition
scores for the experimental conditions. The analysis
of variance performed indicated a significant main
effect for presentation condition [F(2,33)=641].
Pairwise comparisons were made by the Scheffé method
and revealed that the visual-object condition was
associated with a higher level of performance than both
the haptic-object and aural-label presentation conditions,
which did not differ from each other.

The finding that visual-object presentation is superior
to aural-label presentation is consistent with previous
research. One interpretation of this outcome can be
advanced in terms of Paivio’s (1971) suggestion that
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Table 1
Mean Corrected Recognition Scores as a Function
of Presentation Condition

Presentation Condition

Haptic Object
2.75
Note—MSe(33) = 6.61.

Visual Object
6.08

Aural Label
291

both verbal and imagery representational codes can
underlie the encoding of concrete stimuli. Adults
frequently use both forms of representation for efficient
encoding (i.e., dual coding), whereas in young children,
the representational code used can be influenced by the
method of stimulus presentation. For example, the
verbal presentation of TBR pairs induces primarily
verbal coding, whereas the visual-object or pictorial
presentation of TBR pairs elicits primarily imagery
encoding (cf. Kee, 1976). Thus, the superiority of
visual-object vs. aurallabel presentations can be
interpreted to reflect the greater hospitality of the
imagery code relative to the verbal code for the
formation of relationships between concrete stimuli
(cf. Paivio, 1971).

In addition to the verbal and imagery forms of
representation, a third form is suggested in the literature
(e.g., Bruner, 1967; Piaget, 1952). Representation
within this code consists of the actions (e.g., motor)
that the child engages in during the manipulation of
objects. Bruner has labeled this code the enactive form
of representation. If specific encoding within this
representational form is elicited by haptic-object
presentation, the pattern of presentation-mode effects
observed in the study can be interpreted to suggest that
the imagery code is superior to both the verbal and
enactive for the formation of pairwise relationships
between concrete stimuli.

The foregoing interpretation requires a subscription
to the notion that each of the presentation modes
elicits specific encoding within a different representa-
tional form. Alternate interpretations of the pattern of
results can be entertained that do not maintain such a
subscription. For example, the relative effectiveness of
the three modes of presentation may reflect the
different number of representational codes elicited
(i.e., a multiple-encoding hypothesis). Alternately, the
presentation modes may differ in their effectiveness to
successfully establish relationships between pair
members within a single semantic code (e.g., Rohwer,
1973). A selection between these different explanations,
however, is beyond the purview of the present study,
which was designed to provide the first direct assessment
of the relative effectiveness of the three different
presentation modes in children’s paired associate
learning. In this regard, the results of the study are
clear: The visual-object presentation condition was
associated with a higher level of performance than both
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the haptic-object and aural-label presentation conditions,
which did not differ from each other.
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