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Preschool children are able to express thoughts and feelings through
language, and these expressions vary depending upon the development
and experience of the child, The language of children reveals their
understanding of how the world works and reflects a mental model of
how they perceive the workings of the world (Donaldson, 1978; Garnham,
1987). A constructivist's view of knowledge making is based on the
individual actively constructing the form and content of his or her own
experience (Cofer, 1977). In this view, cognitive structures are not fixed,
but vary with the development and experience of the individual, Chit-
drenare constructing meaning when they try to relate an event/obiject to
their everyday experience and world knowledge.

The focus of this article is to show how a child’s conversation can be
analyzed, using two different methods, to reveal the child’s mental
model of daily experiences and then to illustrate how one of these
methods can be shared with the child to foster literacy. First, we discuss
how mental models contribute to literacy development. Next, we dem-
onstrate how mental models can be analyzed. Finally, we discuss how
these analyses aid conceptual learning and foster literacy.

Thought and Language

Emergent literacy has garnered much attention in the field of reading
within the past few years. Emergent literacy is that period in a child's
reading and writing development that occurs prior to formal school
instruction (Teale, 1987). Attention has focused on the role of literacy
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development in the home as well as in preschool programs. Researchers
havereported a disparity between literacy developmentin the home and
in preschool (see Juliebo, 1985; Tizard & Hughes, 1984). For example,
preschool childrenare given many more epportunities toconverse, share
ideas, and ask questions at home than when attending a preschool (Hatl,
1987). Where teacher talk and questions tend to dominate in-school
experiences, teachers have an expectant answer in mind. To.illustrate,
Christopher (age4) raised his hand to respond to a teacher’s questionand
was called upon. After he gave his answer, the teacher stated: “That is
correct,” and proceeded ko elaborate upon his answer. When she had
finished, Christopher asked her: “If you already know the answer, why
did you ask me?” This disparity in question/answer relationships is
explained, in part, by the manner in which literacy development occurs
in the home versus a school-type learning environment {see Chapman,
1986; Doak, 1986; Fagan, 1987: Goodman & Haussler, 1986). Spontaneity
is a key ingredient that separates home from school learning. Children
use Janguage at home to express their thoughts and are concerned more

with meaning rather than form. Home-type learning allows for knowl-
edge responsive to the child’s curiosity, interest, and a need to under-
stand and communicate ideas to emerge frominformal events. Authentic
questions and problems are discussed and solved as the need arises.
Conversely, structure, form, rules, and memorization tend to be associ-
ated with school-type learning. This occurs, in part, because teachers
follow guides within published reading materials that contain answers
corresponding to predetermined questions.

Being able to control one’s thinking is the first step to awarcness
within the emergent learner. This self-awareness, according to Vygotsky
(19806), is the ability of an individual to regulate his or her own thought
processes by hecommg conscious of his or her own thinking. According
to Vygotsky, higher mental functions result from mediated activity that
occurs through interpersonal and social relations. In this context, chil-
dren who are emergent readers and writers negotiate and restructure
meaning in terms of the people, events, and objects that they encounter
in discussion, in stories read to them, or in real-life contexts. The degree
to which these emergent learners can process new information depends
upon their mental model fie., the organization of world knowledge
based upon prior knowledge and experience).

Mental Models

Learning novel concepts requires the emergent learner to connect new
information to a congruent mental model. Mental models represent a
person’s construal of existing knowledge and/or of new information
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even though this information may be fragmentary, inaccurate, or incon-
sistent (Gentner & Gentner, 1983). A person’s mental modelis arepresen-
tation of a particular belief based on existing knowledge of a physical
system or a semantic representation depicted in a text. For example, a
child may hold a belief that balls are round, intlatable and made to
bounce. However, this child may encounter a football (an ellipsoid) that
is kicked or thrown, or a bowling ball that is solid and has holes drilled
into it for the purpose of rolling rather than bouncing, This new knowl-
edgeis integrated into a new, more complex, mental structure ahout the
shape, substance, form, and function of balls.

Children’s mental models help them lo organize specific events,
objects, and individuals according to their own immediate world of
experience. For example, a preschool child has knowledge of Sesame
Street, its characters (real and unreal), and the various events that take
place over time. The more a child sees Bert and Ernie together, the more
varied and elaborated his mental model becomes. A child’s mental
madel includes a number of factors about Bert and Ernie’s relationship
(social, maral, ethical) and about how they react to situations involving
other members of the cast. If a child is read books about Bert and Ernie
(e.g., Ernie’s BigMess, Ernie’s Little Lie, Bert's and the Broken Teapot, [ty
Not Fair), he or she may take these events and combine them into a

category reference that becomes part of his or her mental model, The
events portrayed in these stories may serve as reference points for the
child, and the concepts of “fairness,” “responsibility,” and “honesty” act
as markers a child can refer to in his or her own everyday experiences. To
illustrate, if a child playing a board game is confronted with a circum-
stance that involves the conceptof “fairness,” ho may optto pointout that
he placed his marker on the wrong space and move it back rather than
take unfair advantage of the other players. In this example (the playing
of aboard game), the child referred to his concept of fairness, which may
have been prompted by the story “It's Not Fair.”

4

Much can be learned about young children’s thoughts and reasoning
abilities (see Lipman, 1988; Lipman, Sharp, & Oscanyan, 1977, Mathows,
1980, 1984) from their conversations with other children and with adults,
Visually representing these conversations is one way to explicate the
ideas and organization of children’s thoughts.

Analyzing a Child’s Concepts

In several studies conducted with children, Anglin (1977} classified
their conversations according to a hierarchical structure. Anglin uses
three categories to analyze children’s discussion of concepts: (1) super-
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ordinates of the concept discussed; (2) subordinates of a given concept;
and (3) properties of the instances of the concept.

Novak and Gowin (1984) report similar interview procedures using
concept maps to represent thinking in a hierarchical format. A concept
map isa visual representation of an individual’s thought process. Novak
(1990) defines a concept map as “a representation of meaning or idea-
tional framework specific to a domain of knowledge, for a given context
of meaning.” Novak and Gowin also use superordinates and subordi-
natesofa given concept from which properties arean inclusive traitof the
concept being discussed. Properties are either subordinates or are com-
pared or contrasted by cross-linkages. In their scheme, concept maps
vary in their visual display according to an individual’s arrangement.

A conversation witha four-year-old is presented as anexampleof how
both of these methods can be used to reveal a preschool child's thought
processes with a given topic, Probes were used to elicit more information
from him.

A Conversation with a Four Year Old

Christopher (male, 4 years, 8 months)
Me:  What do you know about dogs?
C: Well, they ruff and they cat dog food.

They eat bones and have sharp tecth.

Me:  What is a dog?

C It's an animal.
C They stand up on their two legs.
Later:

Me:  Whatis a dog?
C A dog is an animal.
Me: What else?

C Well, he an animal and animals turn into animals. And dogs can
be named anybody. Like other peaple’s names. Like dogs eat
bones not tike the dinosaurs. And dinosaurs don't cat stuff like
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that. And dinosaurs drink water like dogs. And, and dogs could
see they have eyes like other people too. Dinosaurs have eyes too
like dogs. But dogs and dinosaurs are different. They'rea little the
same, thuy are both animals, and different svhen they're both -
dinosaurs roarand the doggies ruff, bark, and dogs don’tstand up
like other people they stand up like this [gets on all fours].

Me:  Like what?

C: On their feet like this.

Me:  How many feet do they have?

C: Four [counts] one, two, three four,
Me:  Yes,

C: And we have two like the Tyrannosaurus Rex cause he had bwo
teet just like man.

Me:  Is manan animal?

C: Un hmm. Yes.

The conversation with this child indicates that he knows that Jog is o
subordinate concept and can be categorized under aninwl (@ superordi-
nate concept). He knows that dogs eat dag food and bones, and that they
have sharp teeth, He compares dogs, dinosanrs, and man. All three have
eyes and therefore can see, and ave miimals, Dogs and dinosanrs also drink
water. He contrasts dogs and dinosaiers by stating that dogs ruff - bark,
while dinosaurs roar; and, that dogs stand [walk| on forrr fegs while the
Tyrannosaurus Rex stands [walks] on fue fegs, His comparison with
dinosaurs indicates that he has a general knowledge of dinosaurs and a
specific reference with the Tyrannosaurus Rex, which is ditferent from
the dinosaurs that walk on four legs and are plant-caters. After a short
interval, when he is again asked “What is a dog?” he reiteraies the
superordinate concept “animal” and is able to reflect and contribute
more information to the additional probes.

Two visual displays are presented to show how children can reveal
their mental models of thinking in a hierarchical structure. The first
display represents this child’s responses using Anglin’s method; the
second, Novak and Gowin’s. Figure 1 uses Anglin's display with the
superordinate concept above the concept dog (i.e., animab), and the
properties of the concept to its right.

The superseripts correspond to the question number and the child’s
response, The responses are categorized as being either superordinate,
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properties, ar subordinates. In this case, responses were classified as a
superordinate with related properties.

Figure L. Anglin's Hethod +. "What is a dog?”
i 2, “Hhat do you know about dogs?”
A dog 18 an animal 3. “What 8lgsei"

4, "Liks what?"
" 6. “How many feet do they have?”
HWall, they ruff and they eat dog food 6. "Is map &n animal?”
Thay aat bones and have eharp teath!

goge gan be named anybody, Like other psoples
namas

Lika dogs eat bonas not 11ke tha dinosaura’

Oinosaurs drink water 1ike doga’

And dogs coy1d see, thay have eyes 11ke othar
poopla too.

bDinegnura hava eyes too 1ike dogal
But dege and dinosaurs &are diffarent’
pincsaurs roar and tha doggles ruff, bark’

And dogs don't stand up 1{ke othar peoplc. Thay
atand up 1ike this [gets on all fours].!

on their fest like this
Feur [counts] 1, 2, 3, 4.t
And wa had two {feat] 1iks Tyrannoaaurua Rox .,

Caugs he had two feet just like man'

Figure 1 '

Um hmm., Yes

Figure 2is a concept map that represents a hierarchical representation
in a different fashion. The broken lines on this map are cross-links that
show how one part of the map is related to another. They also serve to
illustrate comparisomand-cnntrast, such as that dogs and dinosaus
both drink water and have eyes, while dogs cat bones and dinosaurs do
not eat bones.

Figure 2. MNovak § Gowln's Method
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The concept map portrayed in Figure 2 can be used to show the child
how ideas can be organized and that these ideas can be conveyed with
words in order to share information and negotiate meanings. The map
serves to reveal language and thought and provides information about
achild’s background knowledge and experience withan eventor object.
In 50 doing, the teacher {parent/guardian) can use this information
visually displayed on the map to probe for other information, relating,
new ideas or clarifying misconceptions held by a child, For example, the
child can be made aware that the Tyrannosaurus Rex was a meat eater
and had sharp teeth, while most other dinosaurs did not have teeth and
did not eat meat. While both methods classify a child’s revelations with
a topic, Novak and Gowin's (1984) concept mapping procedure seems
to portray the information in a format that offers a child a clearer per-
spective from which to Jearn conceptual relations and develop literacy
skills (see Alvarez, Risko, Waddell, Drake, & Patterson, 1988; Stice &
Alvarez, 1987).

Concept mapscan be used by the parent/guardian or teacher to show
a preschool child how language and thought contribute to literacy
development. The steps are as follows:

1. Decide upon a topic to be mapped. (Topics usually evolve from
spontaneous inquiry or discussion.) This topicis written vn a sheet
of papor.

2. Ask the child to think of words that relate to the selected topic.
Write each word on this sheet of paper.

3. Formulate subheadings that relate to the selected topic.

4, Ask the child to categorize the words under these subheadings.
Offer assistance when needed.

5. Writethe topicon the center of another paper, ask the child toselect
the subheadings, write them on the paper, and begin connecting
each idea with a word or word phrase (e.g., suchas, can be, that is,
is, the, etc.). '

6. Ask the child to relate other information to the words arranged on
the map.

7. Ask the child to read the map. Provide assistance as needed. Ask
the child questions during this process: Can information appear-
ing on one part of the map be related to another arca? If so, draw
a broken line showing this connection. Which parts of the map are
similar? Which are different? Review the map to clarity miscon-
ceptions, rethink, rearrange, or add other ideas that come to mind.
If necessary, redraw the map, incorporating these revisions.
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8. Write the ideas appearing on the map in paragraph form. Read the
paragraph aloud or ask the child to read what he or she has devel-
oped. (This final stage is introduced when the child shows some
proficiency in reading from the map.)

Hierarchical concept maps reveal ideas, facts, and supporting mate-
rial by placing them at proper levels of rank thereby making the items
meaningful. They enable children to see how information can be catego-
rized and linked from one part of a map to another with cross linkages.
Reading from the mapisa meaningfuland eventful process by which the
child derives meaning from the depicted language, The concept map-
ping procedure becomes a sell-initiated technique for the child’s later
development by acting as an instrument for mapping textbook passages
that conkain important facts and ideas for better comprehension and
retention, This procedure can also be used for mapping ideas that can be
shared with peers, a teacher, or a parent/guardian as when planning an
oral presentation, writing a paper, or brainstorming. Writing skills are
enhanced when the child is able to write a paragraph or more describing
the conceptual arrangement of the ideas portrayed on the map. This is a
relatively easy pracess, since the map is now organized into coherentand
unified threads evolving from a facus or theme,

Implications and Conclusions

The thought and language processes of an emergent learner seem to
be cultivated in homes where parents/guardians provide meaningful
materials in the form of print and nonprint materials and make available
writing tools to promote the exchange of written communication, Verbal
and written communication based on spontaneity arising from authentic
questions and problems leads to the restructuring and enrichment of a
child’s mental medel.

Mental models also are influenced by reasoning and philosophizing.
Being able to reason promotes reading and writing for meaningful
learning, which in turn encourages thinking (Lipman, 1988; Lipman,
Sharp & Oscanyan, 1977). Philosophizing is an attempt to resolve uncer-
tainty through reasoning. It fosters the inquisitiveness and vivid imagi-
nation necessary for forming conceptual connections among events,
Philosophy for the emergent learner becomes one of playful manipula-
tion of concepts and their relatedness (Mathews, 1980, 1984). Philosophi-
cal discussion is a way for parents/guardians and teachers to sharpen a
child’s reasoning and inquiry skills, Inquiries resulting from these dis-
cussions can be portrayed visually in a hierarchical concept map. Te-






