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Titulo: La comprensiéon simbolica temprana de una imagen digital como
medio de comunicacién y fuente de informacién.

Resumen: Grificos, fotografias, imagenes digitales, estin muy presentes en
la vida de los nifios desde muy temprano cumpliendo una diversidad de
funciones. En esta investigacion exploramos la comprension simbélica de
una imagen digital provista por una Tablet como medio de comunicacién y
como fuente de informacién por parte de nifios de 24 meses. Utilizamos
dos tareas, en la primera los nifios debian indicar en la imagen el lugar don-
de habfan visto al experimentador esconder un objeto en una habitacion
pequena. En la segunda, los nifios debian buscar un objeto en la habitacién
guiados por una imagen en la que se les sefialaba el escondite. Encontramos
que los nifios utilizaron la imagen como fuente de informacién para guiar la
buisqueda, pero no como medio de comunicacién para indicar a otro el es-
condite. Sin embargo, tras una experiencia breve en la utilizacién de la ima-
gen como fuente de informacion, lograron utilizarla como medio de comu-
nicacién. Los resultados muestran que para los nifios pequefios el empleo
de la imagen de una Tablet como fuente de informaciéon no solo es mas
sencillo, sino que tiene efectos facilitadores en su empleo como medio de
comunicacion.

Palabras clave: desarrollo simbdlico temprano; imdgenes; Tablet; medio
de comunicacion; fuente de informacion

Abstract: Graphs, photographs, digital images, are very much present in
children’s lives from very early, accomplishing a variety of functions. In
this research we explore the symbolic comprehension of a digital image
provided by a Tablet as a mean of communication and as a source of in-
formation by 24-month-old children. We used two tasks. In the first, chil-
dren had to indicate in the image the localization where they have observed
the experimenter hid the toy in a small room. In the second, children had
to search for an object in the room guided by the image in which the ex-
perimenter indicated the location where the object was hidden. We found
that children utilized the image as a source of information to guide their
search, but not as a mean of communication to inform the localization to
someone else. However, after a brief expetience in the utilization of the
image as a source of information, children successfully used it as a mean of
communication. The results show that for young children using the image
of the Tablet as a source of information not only is simpler but also has fa-
cilitating effects in its use as a mean of communication.

Key words: early symbolic development; images; Tablet; means of com-
munication; sources of information.

Introduction

An important feature of human cognition consists in learn-
ing and communicating information through a variety of
symbolic objects available in the cultural environment;
among these symbolic objects, images occupy a prominent
role. Symbolic objects are not just cognitive tools; they also
change cognition completely expanding the here and now
and allowing to operate on absent, present and even nonex-
istent realities (DeLoache, 2004; Marti, 2003; Riviere, 1990;
Tomasello, 1999, 2000).

Signs, labels, drawings, videos, photographs, flood our
environment. These images fulfill a multitude of functions.
Understanding their symbolic nature and learning to use
them is an important challenge in the first years of life.

The images provided by digital devices (phones, Tablets,
cameras, computers) are increasingly present in everyday life.
Despite its use by young children has been questioned by re-
searchers and pediatricians (e.g. American Academy of Pedi-
atrics, 2011; Radesky, Schumacher & Zuckerman, 2015;
Wartella & Robb, 2008), these images are starting to be em-
ployed in various educational contexts, so they have begun
to function as a new scaffold in learning (Barr, 2013; Dicker-
son & Meltzoff, 2009; Kirkorian & Pempek, 2013; Richet,
Bobb & Smith, 2011; Zack, Barr & Gerhardstein, 2009).
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Whether the use of these devices is recommended or not for
young children, a central question for teaching is whether
they understand the symbolic function of their images. The
main goal of this paper was to study 24-month-old children’s
understanding and use of symbolic images provided by a
Tablet in in two tasks: as a source of information and as a
mean of communication. We also investigated whether pre-
vious expetience in one task had an impact on the subse-
quent execution of the other.

As very young children recognize and even name the ob-
jects represented, differentiate images from their real coun-
terparts discriminating images from referents, it was often
assumed that they understand the symbolic relationship that
unites them to what they represent (e.g. Dirks & Gibson,
1977; Rose, 1977).

These observations have contributed to the formation of
a mistaken interpretation considering that babies "undet-
stand images symbolically”, almost automatically. As Sigel
(1978) had already indicated a long time ago, this interpreta-
tive error stems from not distinguishing perception and
recognition from symbolic understanding. Understanding an
image symbolically implies appreciating their dual nature
(DeLoache, 1987; 2004).

An explanation about the origin of the difficulties in un-
derstanding images, and symbolic objects in general, has
precisely focused on their dual nature, as they are objects in
their own right as well as representations of another entity.
To understand and use a symbolic object, mental representa-
tions of both aspects of its dual reality are needed: their
physical characteristics and the abstract relationships with
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what they depict. Young children do not show this cognitive
flexibility, they see the symbol as a concrete and attractive
object in itself, which prevents from seeing through it to its
referent (Ittelson, 1996).

Some studies (DeLoache & Marzolf, 1992; DelLoache,
1991 Uttal, O'Doherty, Newland, Hand & DelLoache, 2009)
revealed that three-dimensional symbolic objects, such as
replicas or scale models, are harder to be taken as symbols
than images. One possible explanation is that as three-
dimensional objects are more attractive for children, they
tend to focus on the concrete object itself which interferes
with the access to its referent (DeLoache, 1991).

Although images also have concrete and material fea-
tures, they are much less salient as objects than three-
dimensional objects. This reduced saliency favors paying
more attention to their representational nature than to their
physical features. It is likely, too, that two-dimensional ob-
jects trigger to a lesser extent sensorimotor schemes linked
to manipulation, so, they are more likely to be treated as ob-
jects of contemplation and reflection than of action (Gel-
man, Chesnik & Waxman, 2005; Gelman, Waxman &
Kleinberg, 2008; Striano, Tomassello & Rochat, 2001).
Therefore, the construction of a double symbolic represen-
tation of three-dimensional objects is difficult because chil-
dren must inhibit sensory-motor schemes that are activated
whenever a manipulative object enters the space (Tomasello,
2000). In this regard, it has even been shown that if the child
is allowed to manipulate a symbolic object, its symbolic ac-
cessibility is even more affected (DelLoache & Marzolf,
1992; Uttal, O'Doherty, Newland, Hand & DeLoache,
2009).

Several factors have also been postulated to act together,
influencing symbolic understanding, such as developmental
factors related to age, symbolic expetience, symbol-referent
similarity, and to the amount and type of instruction re-
ceived (DeLoache, Peralta & Anderson, 1999). The type of
instruction refers to the information provided about symbol-
referent correspondence and the intention with which
someone is using the symbolic object. Correspondence and
intentionality have been described as two major paths to-
wards understanding of symbolic objects (Peralta & Salsa,
2011; Salsa & Peralta, 2007).

Concerning correspondence, research in analogical rea-
soning suggested that structural alignment and one-to-one
parallelism can provide a deeper insight in cognitive pro-
cesses (e.g., Gentner & Markman, 1997; Namy & Gentner,
1999). That is, superficial symbol-referent comparisons be-
tween entities and events can eventually lead to symbolic
understanding (DeLoache, 2002; Namy & Gentner, 2002).
With respect to intentionality, a representation is informative
about a reality only because someone has proposed so
(Bloom & Markson, 1998; Callaghan, 2005; DeLoache, 2004;
Sharon, 2005; Tomasello & Carpenter, 2007). It is only due
to the intention of the producer and/or the uset that a sym-
bol is relevant as a tool in a task. Therefore, an important

aspect in the understanding of a symbolic object involves
recognizing the intention with which it is being used.

The present research explored 24-month-old children’s
symbolic understanding and use of an image provided by a
Tablet as a source of information and as a mean of commu-
nication. We used two tasks, in the first, the child had to
solve a problem (finding a hidden object) using the infor-
mation supplied by the image; in the second, the child had to
inform an observed situation (the concealment of an object)
using an image. In addition, we were interested in finding
out whether previous experience in one task had an influ-
ence in the subsequent execution in the other.

The design of the tasks was based on the search task
used by DeLoache and Burns (1994). In this task, the exper-
imenter hid a toy in a room without the child observing,
then showed the child a picture indicating the location of the
toy and asking the child to find the toy using the infor-
mation provided by the picture. This task, with several varia-
tions, has been used as research tool in many studies testing
the understanding of symbolic objects. This task bares high
ecological validity, as in western cultures children are quite
familiar with games where objects and people hide, finding
them very attractive. Also, the resolution of this task re-
quires little verbal skills, which makes it particularly suitable
when working with young children.

An important body of research clearly established that at
24-months-of-age children do not use pictures or images in
video as a source of information to find a hidden object
(DeLoache, 1987; DeLoache & Burns, 1994; Peralta & Salsa,
2011; Schmitt & Anderson 2002; Troseth & Deloache,
1998). Later studies have also showed that a previous suc-
cessful experience using images symbolically has a positive
influence on a subsequent more difficult task (Peralta & Sal-
sa, 2009; Troseth, 2003), illustrating a transfer effect. Previ-
ous experience has been proposed as a mechanism that
promotes symbolic sensitivity, that is, "a general expectation
or willingness to search and detect symbolic relationships
between entities" (DeLoache, 2002, p. 216).

It is relevant to note that in the study of DeLoache and
Burns (1994) there was a condition in which a Polaroid cam-
era was used. In this condition the performance of the chil-
dren improved, although not significantly. It seems that this
manipulation somewhat highlighted the symbolic function
of the photograph emphasizing photograph -room corre-
spondence as well as the intention with which the image was
being used in the task, as a representation of reality.

As far as using an image as a mean of communication,
Peralta (Peralta & DelLoache, 2004; Peralta & Salsa, 2009)
designed a task with a somehow reverse procedure. In this
task the researcher hid the toy somewhere in the room while
the child observed, then, requested the child to indicate the
hiding location of the toy in a photograph of the room. It
was found that two-year-old children indicated in the photo-
graph what they had observed in reality and after this expe-
rience they used the photograph as a source of information
in the classical search task.
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In the present research we used a Tablet, due to its char-
acteristics this device enables live recording of a situation
and can "freeze reality" capturing an image that remains on
the screen. One might think that the production of the im-
age by this device significantly improves the advantages that
the Polaroid camera offered in comparison with a traditional
photograph.

Using a Tablet, the image, the device that produces it,
the producer and the production process occur simultane-
ously. These considerations led us to postulate that this de-
vice could not only accentuate the reality-image correspond-
ence, but also highlight the intention of representation on
the part of the user, the experimenter.

The main purpose of this research was to explore 24-
month-old children’s symbolic understanding and use of im-
ages of a Tablet, as means of communication and as sources
of information. Due to the characteristics of the Tablet and
the mode of production of its images, we postulate that this
device facilitates the symbolic understanding and use of im-
ages by this age children.

Method

Participants

Twenty four 24-month-old children participated (M =
24.58; SD = 0.97), 12 gitls and 12 boys. Children were con-
tacted through the kindergartens they attended. In all cases
informed consent from parents and institutions was re-
quired. The socioeconomic level of the participants can be
considered as medium. All parents had completed high
school; most of them had tertiary or university studies and
worked in their professions or in commerce. A few mothers
were housewives.

Materials

A portable room (Im high x 80cm depth x 1m width)
furnished as a bedroom served as a hiding room. It con-
tained a bed, a box, an armchair, a bed side table and some
cushions. The object to be hidden was a little doll named
Lily. We used a Tablet (10.1") configured to produce a light
flash and a sound when capturing an image (Figure 1).

Procedure

For this study we adapted two tasks previously used. On
one hand, the classical search task by DeLoache (DeLoache,
1987; DeLoache & Burns, 1994). This task consisted in a
simple game; the experimenter hid a toy in a room (e.g. un-
der the bed), showed to the child in the image where she hid
it and then the child had to find the object in the room
based on the information provided by the image: Search task.
On the other hand, we adapted the task designed by Peralta
(Peralta & DeLoache, 2004; Peralta & Salsa, 2009) where the
child had to point/show/indicate in a picture the location
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where she or he had seen an object being hidden by the ex-
perimenter: Indicate task. The tasks consisted of four sub-
tests, in each the toy was hidden in four of five different
possible locations (bed, cushions, box, armchair and bedside
table). The children were randomly assigned to two groups
according to the order of presentation of the tasks. Half of
the children solved first Indicate and then Search (Group 1:
23-26 months; M = 24.58 months, SD = 0.90, 4 girls and 8
boys) and the other half the other way round, Search-Indicate
(Group 2: 23-26 months, M = 24.58 months, §D = 1.08; 8
girls and 4 boys). The order of presentation of the four hid-
ing locations was counterbalanced, the fifth possible location
served to prevent from choosing by discard.

Figure 1. Photograph of the hiding room and the Tablet.

The procedure consisted of two phases:

1. Orientation and demonstration. The purpose of this phase
was to familiarize the child with the materials and the
type of activities that were going to be carried out in the
test. The experimenter showed the child the toy to be
hidden (Lily), then she named the different hiding loca-
tions of the room (bed, box, bedside table, cushions and
armchair) placing the doll in each one. Then she showed
the Tablet to the child inviting him or her to take two
pictures of different objects and one of the entite room.
It was essential for the child to obsetrve the Tablet. Then,
in order to explicitly mark the correspondences, the ex-
perimenter placed the Tablet with the image on the
screen by the piece of furniture saying, "Look at this
photo of Lily’s armchair and this is Lily’s armchait". Fi-
nally, to explain the intention with which the images
were going to be used, she proceeded to put the doll in a
certain place (e.g., on the bed.), took a picture with the
Tablet and said, “This picture shows you where Lily is;
remember that the photo will tell you where Lily is!".

2. Test. Once the orientation was completed the test phase
began, this phase consisted of two tasks.

2.1 Indicate. The experimenter hid Lily somewhere in the
room with the child looking at the hiding event.
Then, she took a picture of the entire room and in-
vited the child to stand aside, where he or she could
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not observe simultaneously the room and the image
of the Tablet. Afterwards she asked, “Can you show
me in the picture where Lily is hiding?” Immediately
after indicating the location in the picture, the child
had to find the toy in the room. This last step con-
trolled memory because the child may have failed to
indicate in the image simply due to not remembering
where the toy had been hidden.

2.2 Search. The experimenter told the child, "Now I'll
hide Lily somewhere in her house but you do not
have to look, then I'll show you in the photo where
she is and you'll look for her". Once Lily was hidden,
the experimenter and the child took a picture of the
entire room with the Tablet. The experimenter indi-
cated in the image of the Tablet the hiding place
without naming it, and said: "Lily is hidden here (e.g.
pointing to the bed), shall we look for her in her
house?”.

Strategy of analysis

The dependent variable on which the analyses were carried
out was the number of correct responses in the four subtests
of the two tasks. It was only considered the first choice.
Each child could have a score from 0 to 4 in each of task,
and from 0 to 8 considering both tasks. Analyses were per-
formed on the number of correct responses; percentages are
also reported for clarity purposes.

Children’s perseverative responses were coded as it has
been repeatedly reported that the most common error in this
type of tasks is to select the previous hiding place (O'Sulli-
van, Mitchell & Dachler, 2001; Schmidt, Crawley-Davis &
Anderson, 2007; Deloache & Sharon, 2003; Suddendotf,
2003). It was also taken into account the correct searches in
the memory test of the task Indicate.

Analyses of the individual performance based on the cri-
terion of successful participant were also performed. We
considered the child as successful if he/she had cortectly an-
swered at least 3 of the 4 subtest of each task.

Due to the size of the sample and since no normality was
assumed, we opted for a non-parametric analysis using the
Mann-Whitney U test for independent samples (between
groups) and Wikoxon Z for related samples (within groups).

Results

Children’s responses within and between groups were com-
pared. Figure 2 shows the percentage of children’s correct
answers in Indicate and Search by group; that is, according to
the order of presentation of the tasks. Group 1: Indicate-
Search, Group 2: Search-Indicate.

Analyses intra group

In Group 1 (Indicate-Search) it was found that the chil-
dren’s correct responses in Indicate (27%) were significantly
lower than in Search (73%) (Z = -2.61; p < .009).

In Group 2 (Search-Indicate), significant differences be-
tween children’s correct responses in both tasks were found,
Search (57%) versus Indicate (43%) (Z = -1.99; p < .04).
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Figure 2. Children’s correct responses by group.
Analyses between groups

As far as the first task presented in each group (Indicate
G1 vs. Search G2), we found that the correct responses in
Search (G2, 57%) were significantly higher than in Indicate
(G1, 27%) (U = 25.00; p < .006). This results show that
without prior experience in, children show a better execu-
tion in Search than in Indicate.

With respect to Indicate G2 (43%) versus Indicate G1
(27%,), correct answers were higher in Group 2 (U = 40.00;
2 <0.05), which shows that when children have a brief expe-
rience in the search task, their performance in indicating the
hiding location in the image significantly improves.

Concerning Search G1 (73%) vs. Search G2 (57%), no
significant differences were found. When children began In-
dicating their subsequent execution in Searching was similar
to as when they started Searching. Although previous expe-
rience in Indicating improves children’s performance in
Searching, the improvement is not significant, probably due
to the fact that from the very beginning children showed a
high performance on this task.

Finally, no significant differences were found between
the total correct answers of both groups considering the two
tasks together (G, 45% vs. G2, 55%; U = 243; ns).

The overall results show that children were more suc-
cessful Searching than Indicating.

We also analyzed the sndividnal performance according to
the criterion stipulated for successful participant (3 out of 4
cotrect subtests in each task). In Group 1, Indicate-Seatch,
from a total 12 children, only one met the criteria for suc-
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cessful participant in Indicate while in Search eight did. In
group 2, Search-Indicate, seven children out of 12 were clas-
sified as successful individuals in Search and five in Indicate.
Overall, children were more successful Searching than Indi-
cating. Note that a larger number of children met the criteri-
on for successful subject in Indicating when they had a pre-
vious experience in Searching (five) than when they did not
have that experience (one).

As for the memory test, it was found that despite not hav-
ing had a high performance at the time of Indicating the hid-
ing location in the picture, the vast majority of children
(93%) searched correctly for the toy in the room. The poor
performance in the Indicating task, therefore, was not due to
memory problems, that is, having forgotten where they had
observed the experimenter hid the toy, but to a failure in the
symbolic connection reality-image.

Concerning perseverative responses, it was observed that,
contrary to reports in most studies using search tasks, the
children showed very few responses either Indicating or
Searching in the immediate previous location. Three persev-
erative responses in G1 and two in G2 were recorded. How-
ever, these responses were coded as correct because children
immediately self-corrected, without any intervention on the
part of the experimenter.

Discussion

This research explored the symbolic understanding and use
of images of a Tablet by 24-month-old children in two tasks:
as a mean of communication (Indicate) and as a source of
information (Search). We found that children did use the
image a as a source of information but did not use it as a
mean of communication. However, after a brief experience
in the search task, they managed to use the image to com-
municate information.

The results show that for small children the use of an
image of a Tablet as a source of information not only
proved to be easier, but also had facilitating effects on its use
as a mean of communication.

One possible explanation of these results may be due to
the properties of the device itself and the features of the
tasks. While the image on a Tablet is two-dimensional, the
device is three-dimensional. In the search task the experi-
menter pointed to the hiding location and then put aside the
device, out of child’s reach and sight, inviting him/her to
search in the room. In contrast, in Indicate the experimenter
hid the toy with the child looking and then showed the de-
vice asking the child to point to the hiding location in the
image, so, the Tablet not only remained in sight of the child
but he/she could also touch it. In this task it was observed
that even some children explored the edges of the Tablet or
the screen. As it has been amply demonstrated, children
have difficulties understanding symbolic three-dimensional
objects in relation to two-dimensional ones and the difficulty
increases when they are given the opportunity to explore the
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object (DelLoache & Marzolf, 1992; Uttal, O'Doherty, New-
land, Hand & Del.oache, 2009).

The results concerning the search task, in which children
were highly successful, do not agree with previous studies
that, using paper or video images, reported that at this age
children failed to connect the images with their referents
(DeLoache, 1987, 1991; DeLoache & Burns, 1994; Peralta &
Salsa, 2011; Schmitt & Anderson, 2002; Troseth, 2003; Tro-
seth & DeLoache, 1998). The findings presented here sug-
gest that a Tablet facilitates the symbolic understanding of
images as sources of information.

The images captured by a Tablet also possibly highlight
the symbol-referent relationship. When the experimenter
took pictures using the Tablet, the child watched the images
on the device, which probably underscored its referential
function. By capturing the objects of the reality and instantly
producing an image, this device may not only have helped
children to establish correspondences between real objects
and images, but also to capture the intention with which the
experimenter was using the images. Ultimately an image is
informational in a search task only because the investigator
proposes so. As it has been shown, children improve their
performance when capturing the purpose with which the
symbolic tool being used in a task (Chen & Siegler, 2013;
Maita, Mareovich & Peralta, 2014; Roseberry, Hirsh-Pasek &
Golinkoff, 2013; Smerville, Hildebrand & Crane, 2008).

It is worth noting that the tasks were presented in two
orders. In Group 1 the child indicated first and then
searched, in Group 2 the other way around. This was done
in order to see both, if children benefited from the experi-
ence in the previous task (Deloache, Simcock & Marzolf,
2004; Marzolf & DeLoache, 1994; Peralta & Salsa, 2003), or
if they failed due because the old information interfered with
the new one (Ganea & Harris, 2013). The most important
result found in this regard was that when the child started
Searching, the execution in Indicate improved. The effect of
specific symbolic experience has been demonstrated in
transfer studies in which children solve tasks of greater sym-
bolic difficulty after having solved a less difficult task. While
the children in the present study at first found not easy to
use images to communicate a real observed situation, with
the prior successful experience in the search task theperfor-
mance significantly improved. These results are not con-
sistent with a previous study (Peralta & Salsa, 2009) in which
with a similar task but using printed pictures on paper chil-
dren found easier to use the images as a mean of communi-
cation than as a source of information.

The discrepancy in these results may be due, in part, to
the medium used. Printed pictures are very common in chil-
dren’s lives, being a common practice in early picturebook
reading interactions the use of books, photo albums, etc. In
these interactions adults use images to communicate infor-
mation about objects, people or events (e.g. Fletcher &
Reese, 2005; Ninio & Bruner, 1978; Peralta, 1995). Thus, the
familiarity of children with the communicative function of
images on paper possibly facilitates their symbolic use. The
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images provided by Tablets have only recently begun to be
part of children’s lives and they are not being used so much
to communicate information, as photographs or drawings.
As it has been amply shown, the specific characteristics of
different symbolic objects have a differential effect on sym-
bolic understanding. In this sense, the images captured on
the screen of a Tablet proved to be difficult to understand
and use as a mean of communication by young children.
Nevertheless, a previous successful experience of children in
the search task facilitated a subsequent performance in using
the image of a Tablet to communicate information. In future
studies it could be interesting to make a direct comparison
of the understanding and use of images on paper (photo-
graphs, illustrations) versus on Tablets as both, means of
communication and sources of information. It is important
to note that children made very few perseverative errors.
This error has been commonly reported in various studies
that have used search tasks with young children (e.g. O'Sulli-
van, Mitchell & Daechler, 2001; Peralta & Salsa, 2003; Sharon
& DeLoache, 2003; Suddendorf, 2003). One possible expla-
nation could be that embedding a picture on the Tablet be-
fore each new secarch helped children to update the infor-
mation.
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