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Abstract

YOUNG CHILDREN’S PHOTOGRAPHIC PRACTICE:
REPRESENTATION AND WORLD KNOWLEDGE
by |
Iris Sroka
Advisor: Professor Harry Beilin

Representation is at the heart of cognitive and developmental psychology, having
received attention from Piaget, Vygotsky, and Bruner, who theorized that underlying
the different stages in cognitive development were qualitatively different modes of
representation. This study was undertaken to explore the early development of
representational functioning, taking the position that examining such functioning in
action, or practice, offered opportunities to elucidate the child’s knowledge of the
world in coordination with the child’s ability to act on the basis of representations of
the world to create photographic artifacts.

Children from three to eight years of age were presented with a photograph of
objects arranged on a table in a room and asked to "make a photograph that looks just
like this one." In order to solve the problem posed, the child had to have an
understanding of the relatively complex representation-object relationship as embodied
in the photographic process, or a theory of photographic practice. The design of the
study allowed children to express what they understood about the relationship between

photographic representations and the world, and about how photographic

iv



representations are constructed.

Older children demonstrated greater mastery at reconstructing the array, capturing
the visual content of the target photograph, were more likely to reflect on several
criteria simultaneously when judging sameness, and employed more complex
strategies to solve the task than younger children. Older children also demonstrated a
deeper grasp of the complex relationship between a photograph and the world it
represents than younger children. Both what children said needed to be fixed in their
photos to achieve a greater degree of match to the TARGET photo and what they
actually did to improve the accuracy of subsequent trial photos were significantly
associated with age. Finally, what children actually did to correct errors of "match"
was more relevant to Experimenter-judged errors of match, more complex, and more
successful than what they said was wrong with their photos. The findings on
children’s talk and action demonstrate that children were better able to express what
they knew about the task through their actions in the effort of making their photos
than when they had to translate this knowledge into another symbol system and talk

about what they knew about the task.
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1. INTRODUCTION: Representation

Representation is at the heart of cognitive and developmental psychology, having
received attention from Piaget, Vygotsky, and Werner, who theorize that underlying
the different stages in cognitive development are qualitatively different modes of
representation. Other investigators have explored developmental changes in
representational functioning as well (e.g., DeLoache, 1987, 1989a, 1989b; Kosslyn,
1978a, 1978b, 1978c, 1980, 1981; Kosslyn & Pomerantz, 1977; Pylyshyn, 1973,
1981).

Mandler (1983) points out that the term representation has been used in two
different senses: in one, as symbolic representation and in the other, as knowledge

(what is known) and the way in which it is organized (the structure of that

knowledge): "Thus, we can ask whether some piece of information is represented,
and we can also ask how it is represented (p. 420)." Mandler suggests that symbolic
representation refers to the use of symbols or symbolic productions that stand in
relationship to the external world, and, therefore, serves a communicative purpose:
...representation as the use of symbols...refers to...symbolic productions that
people use to represent (to stand for, to refer to) some aspect of the world or
some aspect of their knowledge of the world. In this usage, representation
involves a relationship between a symbol and its referent....Because symbols

are involved, representation in this sense has a communicative function,



telling someone (or sometimes oneself) that when x is used it is meant to

stand for a piece of shared knowledge. (p. 420-421)

Deregowski (1977) also distinguishes the two principal senses in which
representation has been used within the domain of developmental psychology: as the
things children make in their efforts to represent, and as their internally organized
knowledge:

Representation...has...at least two distinctive meanings. One of these refers

to the artifacts created by the child which are intended to represent the

external world, the other to the internal schema or frames of reference which

the child uses in his interaction with the external world. Unlike the former,

the latter are not directly accessible and have to be elicited by a variety of

techniques, including analysis of children’s artifacts. (p. 219)

The present study was concerned with the early development of representational
functioning, taking the position that examining such functioning in the context of
"doing it," or practice, offers opportunities to elucidate representation in both senses:
the child’s knowledge of the world, in coordination with the child’s ability to act on
the basis of representations of the world to create photographic artifacts. The latter, 1
suggest, reflect what I will call the child’s theory of photographic practice. First,

however, we must consider what we know about the kinds of knowledge or



understanding that the child would have to have to constitute such a theory. To do
this we need to examine how pictorial representations work, and how the photograph,

in particular, works.



II. PICTORIAL REPRESENTATION AND THE PHOTOGRAPH

Pictorial representation is about the relationship between the world or a part of it and
the representation of that world or its part. There have been a number of theories
proposed to account for how representations are able to be comprehended as
depictions of the real world.

Point-projection theory assumes that each ray projected from the picture surface to
the perceiver’s eye corresponds to a ray projected from the actual world of objects
and events (Gibson, 1971). This theory essentially hypothesizes that a picture
represents to the extent that the light rays from the picture surface are projected
isomorphically to the pattern of projected light rays from the original objects and
events represented. The picture is a successful representation of the object to the
degree to which this isomorphism exists. In this point-projection theory no learning
or coding processes are required for successful perception of the representation. The
child need only have the ability to perceive the object directly. In order to perceive
either the real-world or its representation the child need only perceive the light rays
because the theory also assumes isomorphism of processing of the light rays from
both the real-world original and the pictorial source, and attributes no importance to
cognitive processes.

Gibson’s (1971, 1979) theory of ecological optics is an alternative to
point-projection theory. He asserts that the ability to comprehend the representation

as a representation of the thing is based on the degree to which the 2-dimensional
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pictorial representation recovers and makes available the specifying information of the
optic array of the original. Ecological optics assumes that perception of the
specifying information of the optic array from the real world and from the
representation is direct and unlearned.

In yet another view, symbol theory replaces light rays with symbols as the
elements of significance in representing the real world. According to this theory, a
picture is composed of symbols that one learns to "read.” Symbols in one such view
are loosely equated with words, and this renders pictorial representations comparable
to written texts. According to symbol theory the picture represents the real world to
the degree to which the perceiver understands the language of pictures. Goodman
(1968), for example, suggests that meaning is derived from a representation to the
degree that the viewer understands the nominal, conventionally prescribed relationship
between the object and the representation that comes to stand for that object.
Therefore, in order to successfully perceive the representation, symbol theory requires
that the child learn the symbol code of pictorial representation used in the culture, and
which may vary from culture to culture. In sum, symbol theory suggests that the
significance of a representation is based on a code, much the same way as written
language represents spoken language. Ultimately, however, symbol theory fails to
account for very young children’s ability to perceive representations, because they
could not yet have learned the conventions of their culture.

A semiotician of the French School, Barthes (1977) proposes that there are two

levels at which representations function. On one level, representations fulfill a



symbolic or connotative role that is concerned with the "readability” of the
representation based on shared conventions, or a code which, if available to the
observer, allows him to access the meaning or message of the representation. The
code becomes available through social and historical experience. On another level,
the pictorial representation fulfills a denotative function. This refers to the non-coded
"looks like" relationship of the representation as "analogon” to the real world. The
capacity to process the denotative message is given biologically; we are born able to
perceive. The capacity to process the connotative message, on the other hand, is
based on the acquisition of the appropriate code.

In a somewhat comparable view, Gombrich (1961, 1982) suggests that the
relationship between object and representation is constituted by both conventional and
"natural" components. Interpretation enters into understanding the relationship
between object and representation and constitutes the perceiver’s share in the
representational function.

Likewise, the processes of perception and of representation of the world are
cognitively endowed for Arnheim (1969, 1971, 1974). Arnheim, fundamentally a
Gestaltist, holds that understanding a pictorial representation entails having an
organized conception of the world to start with. The principles of structuring,
restructuring and organizing that govern cognition also govern the understanding of
pictorial representation. Arnheim accords cognition primacy in the representational
process, which concerns both the production and the comprehension of

representations. With the introduction of cognitive elements into the process of



perception, Arnheim is able to press the notion that knowledge of a medium of
representation is an essential factor in the representational process, along with one’s

knowledge of the real world.

Perception and Representation. The picture-making process represents a certain
transformation of the optic array originally available to the eye (or the camera lens).
As a result, the optic array from the resultant 2-dimensional pictorial surface to the
eye is in several very important ways not the same as the one from the real-world
original to the eye. The differences center around three major distinctions between
the real-world original and its pictorial representation. First, the range of light
intensities from a picture does not match the light intensities from the real world.
Second, the viewer is more than likely to assume a viewing point other than the
(usually) fixed station point from which the picture was created. (The station point
specifies the exact position of the "eye" of the representor, that is, the distance from
the represented array, height from the ground, and directional orientation from which
the representation was made.) Third, no point-to-point correspondence of brightness
or color exists, especially in the case of black and white photographs and caricatures,
that is, between the representation and the world it represents. Yet, there is no loss
of comprehension when we look at these apparently depleted representations.
Clearly, point-projection theory is unable to provide an adequate account of this
phenomenon, and though Gibson’s notion of ecological optics may offer an adequate

account of perception of the world and its representations, it does not account for the



ability to comprehend the relationship between the world and at least partially

conventional representations.

Symbolic Optics. What remains clear across these varied accounts is the
phenomenon itself, namely, that in the face of rather significant transformations and
absences of isomorphisms between the world and its representations there is no
commensurate loss of comprehension. It appears that two-dimensional,
single-perspective visual arrays available from pictorial representations recover the
real world through the perceiver-decoder’s application of a formal set of relationships,
or set of rules, comprising a symbolic code to operate on pictorial representations.
That is, in order to perceive and make sense of a pictorial representation, the viewer
might well utilize a "symbolic" optics system that assumes the employment of a
Gibsonian ecological optics to get the representation to the eye, and then the
application of a symbolic system to comprehend the relationship between the object
and the representation of the object. I am assuming an ecological optics underlying
perception largely because infant perception research (see, for example, Cohen,
DeLoache and Strauss, 1979, and Ruff, 1979) strongly suggests that the ability to
decode the optic array from the real world is built in and that the perception-decoding
process is direct, though with development an increasing sensitivity to critical features
of the environment elaborates this underlying ability.

Formulation of a symbolic system is appealing because this is where we might find

development beyond the initial expression or unfolding of direct or maturational
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processes. Though the research available (see, for example, Gibson, 1971, 1979, and
Jones & Hagen, 1980) indicates that in picturing cultures a representation is very
rarely taken as the object itself by adults and older children precisely because it is so
unlike the object, the phenomenon of picture comprehension is not fully accounted for
by any theory of perception. What remains unexplained begs a developmental
explanation. In order to make sense of a representation the perceiver must interpret
and comprehend it on two levels: as form, that is, as an object qua object (as a piece
of paper or other surface with markings on one side of it), and as content, that is as a
representation of a specific real-world array. The coordination of these two into a

meaningful relationship between them seems ripe for a developmental account.

Past Pictorial Research. In addition to the infant perception research there is a
body of picture perception research that argues against a developmental symbolic
system model. In Deregowski’s (1968) research in picture-naive cultures, adults who
had no previous experience with photographs were shown photographs of familiar
objects and persons. At first these adults displayed no apparent comprehension of a
relationship between the markings on the surface and the object or person represented.
The photographs were interacted with only as objects themselves that had markings on
the surface, and these markings were seemingly without meaning. However, this
initial reaction quickly gave way, usually with only the slightest directive suggestion
from the experimenter, to recognition of the person or object in the photograph. In a

classic study, Hochberg and Brooks (1962) raised their own newborn baby in a
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picture-free environment for 18 months. At that time they showed the child pictures
of familiar objects and persons which the baby recognized with little or no hesitation.

DeLoache (1987) and Marzolf and DeLoache (1994), on the other hand, found a
very rapid change between two-and-a-half and three years of age in chi_ldren’s
knowledge of representation, which they attribute to the differentiation of symbolic
knowledge from knowledge of object attributes. Beilin and Pearlman (1991), in a
study of children’s knowledge of the dual nature of the photograph found that young
children confuse the properties of the medium and the properties of the objects
depicted in that medium.

The assumption of the research reported here is that ultimately, all forms of
representation, in order to work as such, require the "beholder" to grasp the symbolic
nature of the relationship between the representation and the thing of which it is a
representation. While photographs have often been used in psychology as substitute
stimuli for "real" objects, only relatively recently have a few psychologists (e.g.,

Arnheim, 1974) chosen the photograph itself as the object of psychological analysis.

Photographic Representation. Two things make the photograph a particularly
interesting and rich form to examine. First, the photograph is unique among
representations in terms of how it "gets done." A photograph, traditionally defined,
usually requires the real world in an immediate and intimate way: unlike other forms
of representation, "it" (the thing or event being represented) must have "been there”

for the photograph to have captured it, and the maker of the photograph must have
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"been there," too. By virtue of its being causally related to the object or event being
depicted, it can capture reality in a way other forms of representation cannot. This
leads to the second point, which is that people believe the photograph can capture
reality with particular fidelity (Beilin, 1991). It may be that because the viewer
knows the photograph is the product of particular optical, mechanical, and chemical
processes the viewer believes it to be objectively realistic, even though the viewer was
not present when the photograph was taken.

According to Gibson (1971, 1980), pictures have a dual nature: the surface of the
picture offers information about the thing being represented, and it offers information
about itself as a representation. It is because the picture specifies information along
these two lines that the viewer does not typically take the picture for the thing it is a
picture of. In his last statement on picture perception, Gibson says that the speéifying
information about surfaces, substances, layouts and events are perceived "in the
course of development of the young animal by maturation and learning taken together,
by encountering the surfaces in the habitat, without schooling (1980, xiii)."

However, he asserts the process of comprehending the meaning of the marks on the
surface that make up the picture is different, and that the process differs from one
form of representation to another, suggesting that this relationship of meaning must be
learned.

Addressing a different duality in the nature of photography as representation,
Arnheim (1974) notes that a viewer perceives the shapes of his world as a direct

result of the reflection of light from the objects in that world. He goes on to suggest
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that in the case of the photograph some more complex process must go on if the

information in the photograph is to be understood:
...the shapes are selected, partially transformed, and treated by the picture
taker and his optical and chemical equipment. Thus in order to make sense of
photographs one must look at them as encounters between physical reality and
the creative mind of man - not simply as reflections of that reality in the mind
but as a middle ground on which the two formative powers, man and world,
meet as equal antagonists and partners, each contributing its particular

resources. (p. 159)

Similarly, for Kracauver (in Arnheim, 1974), "the photographic image is a kind of
compromise product between physical reality as it impresses its own optical image on
the film and the picture maker’s ability to select, shape, and organize the raw
material" (p. 157). Further, Bazin (in Arnheim, 1974) suggested that "the essential
factor of photography "is not to be found in the result achieved but in the way of
achieving it" (p. 157).

The question that remains unanswered and that concerns us here, is how a
perceiver, equipped with a camera, becomes this "formative power" and the nature of
the particular resources brought to the photographic moment by the developing
picture-maker. The purpose of the present research was to examine young children’s
grasp of the relationship between a symbolic representation and what it represents, in

the context of photographic practice. The investigation was designed to explore the
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child’s understanding of symbolization as well as the child’s knowledge about the
world in the context in which a photograph is made, and how the child coordinates
these two cognitive functions.

Children were presented with a photograph of objects arranged in a room and
asked to "make a photograph that looks just like this one." This task requires
numerous coordinations of symbolic and world knowledge. That is, in order to solve
the problem posed, the child has to have an understanding of the relatively complex
representation-object relationship as embodied in the photographic process. In short,
a correct solution requires some theory, that is, knowledge or awareness, of
photographic practice. The photograph’s properties, the way in which the photograph
is made, and people’s beliefs about photographs, make photographs well suited for a
developmental investigation of symbolic reasoning.

Specifically, in order to solve the problem of making a photograph that looks just
like another photograph, the child has to understand that:

(1) the photograph is a representation/symbol of a real world (i.e., that it stands

in symbolic relation to the real world);

(2) the photograph represents the real world in such a way that information

specifying the real world may be extracted from it;

(3) the real world represented can be reconstructed from this information;

(4) the real world represented has to be reconstructed in order to be photographed

again (unless one photographs the photograph);



14

(5) the photograph also provides information that specifies itself as an object
constructed under particular conditions (for the purposes of this study,

primarily station point).

In addition, the child needs to:

(6) reconstruct the real world from the information in the photograph;

(7) assume the specified station point and take the photograph;

(8) assess the accuracy of the photograph taken in terms of the degree to which it
re-presents the information that the original photograph presents (about itself
and about the world that with which it is in symbolic relationship);

(9) if necessary, make modifications in the real world and/or the photographic

conditions, based on the assessment.

Success at this task would indicate that the child has coordinated his knowledge of
the symbolic relationship with his knowledge of the world into a theory of
photographic practice. Data from the study were analyzed from a developmental
point of view in order to gain insight into the understanding of media-specific
properties and their relation to the internal (or psychological) system of

representation.
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1. METHOD

Design

Children participated in three tasks. First was a pre-pre-task designed to provide an
introduction to, instructions on the use of, and practice with, the camera (the camera
and stimulus materials are described in detail below). The pre-pre-task interview
helped establish previous experience with cameras and photographs.

Next, each child participated in a pre-task designed to provide a baseline measure
of the child’s ability to construct a photo, in which each child was shown a
photograph of a single, familiar object and asked to take a photograph "that looks just
like this one." Children were asked to reflect on the degree of match between the
TARGET photo and their MATCH photo.

Finally, the children participated in the experimental task. In this task, each child
was asked to make a photograph "that looks just like" the task photograph presented.
The TARGET photo showed objects arranged in a room. The experimental setting
was the same room in which the TARGET photo was taken.

The task requires that the child have some understanding that in order to make a
photograph that matches an "original" photograph (without photographing the
photograph) one must reconstruct the real world of the original. To do so, the child
has to determine the relative placement of the objects in the room as specified in the
TARGET photo by first either mentally representing or physically assuming the
specified station point of the TARGET photo. The child then has to physically

arrange the objects, assume a station point with the camera, and take a photograph of
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the arranged objects.

After taking a photo, the children were asked to compare their photograph to the
TARGET photograph to assess the degree of "match" between them. If not satisfied,
the child was encouraged to "try again” (presumably to make modifications and
adjustments, e.g., re-arrange the objects or assume another station point) and retake
the MATCH photo.

The children were interviewed about all their MATCH photos, how they were like
and not like the TARGET photo, and how photos and drawings are different, at the
end of the photo-taking session. An observational record of the photo-taking session

was also kept.

Subjects
A total of 47 children (28 boys and 19 girls) from the greater New York

metropolitan area participated in this study. The children were recruited by a
professional recruiter who contacted public pre- and elementary schools in the five
boroughs of New York City. With the permission of the administrations, the
recruiter distributed announcements about the study. Interested parents contacted the
recruiter and were screened to ensure the children represented a range of ethnic and
socio-economic backgrounds and family structures, and were between three and eight
years old. Five children, three girls and two boys, were 3.0 to 3.11 years old; eleven
children, three girls and eight boys, were between 4.0 and 4.11 years old; six

children, two girls and four boys, were 5.0 to 5.11 years old; eight children, three
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girls and five boys, were 6.0 to 6.11 years old; twelve children, six girls and six
boys, were between 7.0 and 7.11 years old; and five children, two girls and three

boys, were between 8.0 and 8.11 years old.

Materials

The pre-task and task TARGET photos and all experimental sessions with subjects
were conducted in the same conference room at the offices of Children’s Television
Workshop in Manhattan, New York. The room was 14 ft (4.27 m) by 20 ft (6.1 m).
It had a single, standard door entrance and was painted light blue on three walls. The
window, under which was a radiator unit, constituted the fourth wall. A 42 in.
(106.68 cm) by 84 in. (213.36 cm) blond wood table with five blue fabric-covered
chairs (two on either side of the table, one at the window end) occupied the center of
the room. There was also a smaller table, 24 in. (60.96 cm) by 18 in. (45.72 cm)
positioned at the midpoint of the wall between the door and the window. Figure 1
represents the layout of the experimental room at the beginning of the experimental

session and for the pre-task TARGET photo.
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The pre-task TARGET photo, taken with a Polaroid 600 Cool Cam using Polaroid

600 Sun color film, pictured an orange and pink plastic Slinky in its arched position
on the blond wood table with the tops of two medium-blue chairs visible on the far
side of the table, and a light-blue featureless wall in the background. The Slinky was
photographed head-on from a station point 3.5 ft (1.07 m) away and 3.5 ft (1.07 m)

high. Figure 2 is the pre-task TARGET photo.

Figure 2
Pre-Task TARGET Photo

The task TARGET photo, taken with the same Polaroid 600 Cool Cam pictured an

array of six objects constructed for the study:
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- a dark blue wooden block, 12 in. (30.48 cm) by 12 in. (30.48 cm) by 3 in.

(7.62 cm) and scored every 3 in. (7.62 c¢cm) in orange to mark off a 4 x 4
pattern;

- a smaller dark blue wooden block, 6 in. (15.24 cm) by 6 in. —(15.24 cm) and
scored in orange every 3 in. (7.62 cm) to mark off a 2 x 2 pattern;

- a medium green oval disk, 12 in. (30.48 cm) long by 8 in. (20.32 cm) wide and
supported on a wedge so that it stood on an angle;

- a yellow-orange four-sided tower, 9 in. (22.86 cm) high, 3 in. (7.62 cm) wide
at one end and 5 in. (12.7 cm) wide at the other, with different bright red
markings on three sides (on one, the shape of a thunderbolt) and one side free
of markings;

- an 8 in. (20.32 cm) high pyramid, each side a different color with one side also
bearing contrasting .5 in. (1.27 cm) dots; and,

- an "X" constructed of two 14 in. (35.56 cm) by 3 in. (7.62 cm) by 3 in. (7.62
cm) heavy cardboard boxes with multicolored flecks and distinctive but different

lines on each side against a yellow background.

For the task TARGET photo, the smaller table was rotated 45 degrees and
positioned in the corner of the experimental room by the window with the TARGET
objects arranged on it. The light blue wall to the right of the corner line was
featureless and the left was a large, three-paned window with white vertical blinds

partially opened. The long side of the TARGET table backed against the windowed
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wall. The TARGET array was photographed from a station point 4 ft (1.22 m) off

the left comer of the table and 4 ft (1.22 m) high. Figure 3 represents the layout of

the room for the task TARGET photo.

Figure 3

Layout of Experimental Room as it Appears in Task TARGET Photo
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Figure 4 is the TARGET photo.

Figure 4

Task TARGET Photo

The large blue block appeared lying flat in the far right corner, the smaller blue
block standing upright and kaddie-cornered on top of it. The tower with its
thunderbolt side facing out stood inverted on top of the smaller blue block. The
green oval was in front of, and partially occluded, the large blue block. The "X"
appeared on the left rear corner of the table and the pyramid, with its blue and dotted

sides visible, was in front and to the right of the "X", which it partially occluded.
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In addition to the target objects featured in the pre-task and task TARGET photos,
seven additional "distractor” objects were constructed. These objects were sometimes
similar to TARGET objects in terms of color or general shape and included:

a 15 in. (38.1 cm) high slanted blue cone with a flat, blue oval base 10 in.

(25.4 cm) by 6 in. (15.24 cm) dotted with multi-colored half inch ( 1.27 cm)
dots;

- a4 in. (10.16 cm) blue wooden cube;

- a 12 in. (30.48 c¢m) by 12 in. (30.48 cm) by 4 in. (10.16 cm) dark blue wooden
base block with 4 in. (10.16 c¢m) square "leg" blocks attached to and supporting
each comer;

- a red-orange 6 in, (15.24 cm) by 4 in. (10.16 cm) by 4 in. (10.16 cm) block;

- a trapezoidal block § in. (12.7 cm) by 8 in. (20.32 cm) at the base, 4 in. (10.16
cm) by 7 in. (17.78 cm) at the top;

- a "T" shape constructed of two blocks of the same proportions and coloration as
the TARGET "X" object; and,

- a shape constructed of two blocks of the same proportions and coloration as the
"X" and "T" object but with the blocks attached to each other in a parallel

fashion, the ends offset by 4 in. (10.16 cm).

The lighting conditions for the pre-task and task TARGET photos were held
constant in the experimental setting so that lighting was not a variable in this study.

The camera was loaded at the beginning of each experimental session with the same
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Polaroid 600 Sun color film that was used to take the target photos. The children

used the same Polaroid 600 Cool Cam used to take the TARGET photos.

Procedure

The pre-pre-task interview, the pre-task, and task photo sessions, and the follow-
up interview were conducted in a single, continuous session with individual children.
In most cases two Experimenters were present, one conducting the session and one
taking back-up notes and observational records. At the beginning of each
experimental session, the child was led into the experimental room which contained
the objects in the pre-task and task TARGET photos plus the distractor objects, in
random placement at the end of the blond wood table (the end nearest to the door).
As noted above, the smaller table ran lengthwise against the midpoint of the wall
between the door and the window.

To begin the session, the children were brought into the experimental room,
introduced to the Experimenters, interviewed about their knowledge of and experience
with cameras and photographs, and instructed on the use of the camera. The children
were then encouraged to take a practice photograph and were asked what they took a
photograph of immediately after it developed (see Appendix A for Pre-Pre-Task
Introduction and Instructions).

Then, for the pre-task, the children were shown the photograph of the arched
Slinky and asked to take a photograph just like the one shown (See Appendix B for

Pre-Task Protocol).
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For the experimental task, the children were presented with the task TARGET

photo and asked to take a photograph to match the TARGET photo. Each child was
asked an ordered set of probes after each MATCH photo developed regarding the
child’s perception of the degree of match between the MATCH and the TARGET
photographs. Each child was encouraged to make any adjustments and re-take the
MATCH photo up to four times, or until the child explicitly indicated satisfaction

with the match or refusal to take another.

Hypotheses

The requirements (items 1-9, pages 13-14) for successful solution of the task fall
into three categories which offer opportunities to hypothesize and assess
developmental change. Each requirement may fit more than one category:

A. Child As Viewer: Perception and analysis of the TARGET photo requires

looking and noticing (items 1-5, 8-9). This category operates on gross (overall, large
scale determinations) and fine (detailed determinations) levels, and was measured by
the occurrence of "random” photographs and the inclusion of objects (both TARGET
and extraneous objects) in the reconstruction of the real-world display. The
occurrence of randomly taken photographs was expected to decrease with age,
reflecting increasingly sophisticated understanding of the problem. Children’s
photographic specificity (i.e., including appropriate objects and excluding extraneous
ones), was expected to increase with age, also _reﬂecting increasingly sophisticated

grasp of the task.
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B. Child As Doer: Transformation and re-creation of the environment requires
conceptual understanding of the symbolic relationship between the TARGET photo
and the real world, and of the information the TARGET photo offers about both the
real world and itself (items 1-S). This category operates on gross and fine levels.
The gross level was measured by the occurrence of random photographs and the
inclusion of target objects. The fine level was measured by both inter-object
orientation and proximity, and intra-object specificity (details within objects
themselves, such as the uniquely specified side of an object facing out). Older
children were expected to be increasingly sensitive to and accurate about the
inclusion/exclusion of objects, and the details of arrangement, reflecting an increasing
understanding of the relationships between and within objects specified by the
TARGET photo.

C. Child As Photographer: Conceptualization of perspective would be reflected in
children’s picture-taking behavior (items 4-9) which was measured by the occurrence
of random MATCH photographs and the accuracy of the station point (centeredness,
height, distance) assumed by the child in order to take the MATCH photo. With
increasing age children were expected to achieve increasing accuracy in their
assumption of the specifically correct station point and in their horizontal/vertical
orientation of the photographic frame, reflecting increasing grasp of the rules that
govern the appearance of photographed objects in array.

The ability to understand the symbolic relationship between the TARGET photo

and the real world, as expressed by children’s systematic transformations and
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re-creations of the environment, were expected to develop earlier than their abilities
as photographers. That is to say, younger children would be able to successfully
reconstruct the environment but be less successful at assuming the particular
perspective specified by the TARGET photo. Piagetian theory on perspective-taking
would support this hypothesis on the basis that the ability to assume the correct station
point is dependent on the child’s ability to decenter, an achievement of development,
and that the ability to understand symbolic relationships is not tied to a
self-referencing viewpoint.

Finally, based on the notion that development moves one toward greater
differentiation and hierarchical integration (Harris, 1963; Werner & Kaplan, 1984)
older children were expected to take more MATCH photos because they would be
less easily satisfied with the degree of match between their MATCH photograph and
the TARGET photograph and able to integrate increasingly complex than younger

children.

Data and Analyses

The data consisted of the actual MATCH photos each child took, the interviews
conducted with the children, and observational records of the sessions. Coding
schemes for the qualitative measures were based on content analyses. All the data
were reviewed by two raters and scored by consensus. Inter-rater reliability was
assessed on several measures (intentionality of the MATCH photo, horizontal and

vertical centeredness, and experimenter-judged error of the MATCH photo). For this
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test, a third rater’s scoring of the data was compared to the consensus-derived scoring
of the two primary raters. Analyses consisted mainly of crosstabulations and
correlations where appropriate.

MATCH Photos. MATCH photos were analyzed for degree of match with the
TARGET photo. Specifically, the following were noted:

- occurrence and number of random photographs;

- inclusion of objects;

- arrangement of objects;

- intra-object details;

- station point (centeredness, height, distance);

- number of photos taken to achieve satisfaction of match.

Analyses of these data allow inferences to be made as to the roles played by
symbolic and world knowledge functions: from the inclusion and arrangement of the
objects inferences were made about the child’s notions of symbolization, and from the
station point assumed inferences were made about the child’s world and photographic
knowledge.

From the occurrence of random photographs without an attempt to include and
arrange objects it was inferred that children do not understand that there is a symbolic
relationship between the TARGET (or any) photo and what is pictur<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>