Multimodal Text Comprehension and Production by

Preschool Children: An Interdisciplinary Approach o f

Water Conservation *

Main Description

The paper presents a program on water conservation, designed and
implemented in two nursery schools in a Greek city. Thirty-three children (4,5 to 6
years old) participated in the program, which aimed at initiating them to the issue
of water shortage and conservation through multimodal functional texts where
different modes of representation (images, symbols, color, innovative typography
and written language) are composed for the creation of meaning. The program
had an interdisciplinary perspective and comprised 6 structured activities with
objectives that expanded to different subject areas (geography, biology,
language, literacy, mathematics, and arts). In the course of the program, children
engaged in familiarization activities in regards to a) the issue under negotiation
and b) the modes of representation in a variety of multimodal texts.
Subsequently, they used the information found in the material that was provided
to them in order to construct various types of multimodal texts. These texts,
combined with the post-test conducted after the program indicate that preschool
children are capable of analyzing and producing multimodal texts and that this
type of texts constitute a privileged means for negotiating environmental issues,

such as water shortage and conservation.

Short Description

The paper presents an interdisciplinary program on water shortage and

conservation, by means of multimodal texts for preschool children.
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Introduction

Subiject selection

Water is a natural resource, indispensable for life on earth. About 71% of the
earth’'s surface is covered with water. However, the available amount of
consumable water does not exceed 1% of the total amount of water on the planet
(Chiras, 1985; European Communities, 2001) and, more importantly, is not
uniformly distributed on it.

Since the global water needs are rapidly increasing, while the water available
remains constant in quantity (and degrades in quality), its conservation has
become of primary concern for specialists (Chiras, 1985; Global Water
Partnership, 2000). Moreover, the importance of the issue indicates that it is
necessary to inform and sensitize citizens (including children), in order for them
to develop appropriate attitudes and behaviors.

Education, from the early years, has a fundamental role to play in providing
children with problem recognition and solving skills and encouraging behaviors
that are compatible to environmental quality preservation (Sheehy et al., 2000).
These behaviors involve wise and sustainable use of natural resources, such as
water. Water scarcity and conservation constitute major environmental issues,
which require changes at the level of thinking and everyday behavior. Thus,
understanding water scarcity and conservation and developing appropriate
attitudes and behaviors are suggested as primary and topical issues for
negotiation in school (UNESCO, 1994; Middlestadt et al., 2001). This subject in
particular, is appropriate for inclusion in preschool education programs, since
children have relevant practical experience, and thus at a first level they can
access its conceptual complexity.

However, despite the importance of the issue of water conservation, school-
based interventions aiming at encouraging water conservation practices are
seldom used (Middlestadt et al., 2001).
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Subject approach

Understanding the interdependence of the natural and the man-made
environment, and developing positive attitudes and behaviors towards important
environmental issues are included as central general goals of the new
interdisciplinary curriculum for preschool education in Greece. More specifically,
the curriculum suggests that preschool children should engage in activities about
water, aiming at recording a variety of water uses, conceptualizing water as a
source of life and the consequences of water shortage, locating where water can
be found on earth, household and industrial use of water, and developing
attitudes towards water conservation and its sustainable use (Ministry of National
Education and Religious Affairs, 2003).

The program presented in this paper suggests an interdisciplinary approach of
water conservation, aiming at a) facilitating children in developing a conceptual
understanding of the issue, b) familiarizing children with the different modes in
which such an understanding can be represented in a text, and c) enabling
children to construct multimodal texts that comprise relevant visual material
(comics, drawings, symbols, etc) in order to express their understanding of the
issue. More specifically, the program combines general objectives from the
disciplinary fields of:

Geography, according to which children should i) exercise in ‘reading’
simple symbols, graphs, and maps, ii) acknowledge the interaction
between the natural environment and human activities, and iii) recognize
basic properties and characteristics of natural resources (in this case
water).

Biology, including i) broadening the children’s relations with the
environment, ii) recognizing problems in their direct environment, which
are connected with human activities, searching for their causes and
possible solutions, and iii) recognizing the importance of water in our
everyday life and survival.

Mathematics, including i) using measurement units, ii) comparing
guantities, iii) understanding proportional relations, and iv) performing

simple additions.



Language (meaning oral speech), including i) performing speech acts
such as understanding and giving advice and instructions and formulating
guestions, i) using specialized vocabulary about the subject of water
scarcity and conservation and iii) employing implicit grammar concerning
various types of negative form and use of subjunctive mood.

Literacy, including i) recognizing different genres based on their form and
content, ii) locating and discerning basic written expressions of the
specialized vocabulary, iii) understanding and constructing a multimodal
text, and iv) understanding and constructing a legend.

Art, particularly i) using a variety of materials in order to draw, ii)
recognizing colors in the environment and understanding their symbolic
representation on paper, and iii) selecting available material (images,
photographs, graphs, written text, their own drawings) in order to
construct a poster.

The program was based on the multiliteracies project. In a world that is
rapidly changing, the growth of means and channels of communication as well as
the cultural and linguistic diversity in modern societies lead to the necessity to
broaden the limits of literacy in order to fulfil the current and future social needs
of all citizens (Kalantzis & Cope, 2000; Kalantzis & Cope, 2001; Kress &
Leeuwen, 1996; Kress, 1997a; Faiclough, 2000). The decline in the domination of
the field of public communication by the written language — as observed by Kress
(Kress, 1997) — and the increasing use of visual means to convey the meaning of
a text, compel us to re-examine the way in which we perceive written texts and to
seek different procedures for analyzing and producing visual information. As texts
are getting increasingly multimodal, information conveyed by any text is not
derived exclusively from its linguistic content but also from the contribution of
other modes of communication and representation such as visual, spatial or
audio (Kress & Leeuwen, 1996; Kress, 1997; Kalantzis & Cope, 2001). For the
understanding and construction of texts it is not sufficient merely to have a
command of reading and writing as they are understood in the context of
classical literacy. In recent years the investigation of multimodality (Kress &
Leeuwen, 1996; Kress, 1997; Kress, 2000; Kalantzis & Cope, 2000; Kalantzis &
Cope, 2001) in the many and varied analyses of texts has highlighted the large

number of representative modes which are composed and contracted in the
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construction of meaning. It appears that the action of language itself can be
added to, complemented or even cancelled out by the action of the other modes
of constructing meaning. The need to manage multimodal texts entails a
pedagogy of multiliteracies which will include, in parallel to the analysis of
language, pragmatic, sociological and semiotic analyses, which will together build
the capacity to understand and manage pictures, icons, plans, diagrams, tables
etc. (Kalantzis & Cope, 2000). Following to that is the necessity to give
multimodal texts a ‘firm place in the curriculum’ (Bearne, 2003).

The aim of the program presented below was to facilitate children’s
understanding of the problem of water scarcity and conservation and developing
appropriate attitudes and behaviors by means of multimodal texts and
appropriate activities. Alongside with the above-mentioned reasons, which
benefit for the use of multimodal texts, the age of the students was of a critical
issue. Young children in kindergartens are not yet fully literate in the classical
sense. Preschool children develop strategies to reveal the meaning of a text
based mainly on the “reading” of the visual. However, the “reading” of images
differs from the reading of the words (Kress, 1997; Arizpe & Styles, 2003;
Walsch, 2003). In order to be literate in a world where image is becoming the
dominant medium, one has to develop skills to read the visual from a young age.
As children are working with multimodal texts they become more capable to
process multiple forms of information. Furthermore, science education relies
heavily on the use of pictures to present information. In order for children to be
able to develop the necessary knowledge and skills to understand and interpret
specialized technical issues they should be introduced to graphic conventions
from their very young age in the context of everyday life (Lowe, 2004). Finally,
the use of pictorial material can facilitate children in expressing their views of
environmental issues, by reducing the burden on the child to express what they

are thinking through language (Wylie et al., 1998).

Program Description

The program was implemented at two kindergartens located in the city of Volos,
Greece. In total 33 children (16 boys and 17 girls), aged 4,5-6 years participated

in the program. The children from the two kindergartens constitute two distinct



sub-samples, with certain differentiations outlined below. Few of the children
were able to read, while all the children made frequent attempts to produce their
own texts.

The first sub-sample comprises nineteen children (7 boys and 12 girls). The
program in the first school expanded in a period of three weeks and was
embedded in a wider yearly project on water, in the course of which topics like
the different forms of water (vapor, ice, etc.), or the distinction between sea and
potable water, had been discussed. Moreover, these children were familiar with
multimodal texts: they had already been working with texts similar to the ones
used in the program, and knew that information can be extracted from a text, not
only at the level of the verbal mode, but also originating from other modes (color,
sketches, photos, etc). Last, the children of the first sub-sample participated in a
supplementary, evaluation activity at the end of the program, which involved the
production of a poster. This activity is described below.

In the case of the second kindergarten fourteen children (9 boys and 5 girls)
participated in the program. The program lasted for only two weeks and was not
embedded in a wider project. In the case of the second sub-sample a more
“traditional” approach of literacy was generally adopted, thus children were not
particularly familiar with multimodal texts. Due to lack of time and familiarity with
multimodal texts, the supplementary evaluation activity was not implemented in
this school.

The pre-test in both schools consisted of a general discussion with the whole
class exploring the children’s knowledge about the subject. Although the issue of
water scarcity and the need for water conservation seemed to be unknown to
children, they were very interested in getting information about it. They
formulated particular questions regarding the issue and set out to find answers in
the course of the program. The program was tightly structured in terms of a) the
children’s questions, b) the general curriculum objectives as outlined above, and
c) the authentic material used (posters, informational flyers about water
conservation, articles from a children’s newspaper, a calendar by a water supply
company, etc.).

The program was structured in 5 central activities, and one supplementary

activity, described below:



Activity 1: This activity aimed at helping children i) appreciate that water is not
uniformly distributed on earth, ii) estimate what the consequences of water
shortage are, and iii) realize that the quantity of available drinking water affects
the way of living and everyday practices. The children in each class worked in
two groups using the same material, which comprised of a UNICEF calendar,
posters and photographs. One group searched for images indicating the
presence of water, while the other searched for images implying water shortage.

Through the observation of photographs the children distinguished arid places

from places where water is abundant. They remarked that the photographs
illustrating drought mainly come from Africa. They discussed their observations
with the whole class and classified the photographs using the presence of water
as a criterion.
Activity 2: In the course of this activity the children were expected to realize i) that
the largest part of the planet’s surface is covered with water, which is found in
oceans, lakes, rivers, and polar ice caps and ii) that water use is not uniform
around the earth, since some regions have more water available than others, and
the water available is not always appropriate for use.

For this purpose, the children discussed their observations on a globe and
combined them with the conclusions of the first activity. In particular, they
decoded the symbolisms used on the representation of the earth on the globe.
They identified blue color as an indication of the presence of water and as a
means of representing rivers, lakes, and oceans. They were also able to spot the
Poles, stating that a large amount of water is found there in the form of ice. The
discussion concluded with the statement that the planet is full of water, but most
of it is salty, and therefore not drinkable.

Activity 3: The children observed a multimodal text (a page from a children’s
newspaper, see Appendix 1), concerning water distribution on the planet, giving
particular attention to the images it included. They explored the different modes
that are available and the alternative possibilities of their interconnection in the
production of a text (use of colors, sketches, photographs, printing, layout, etc.).
The children were asked to act as journalists and recompose a newspaper page
referring to the distribution of potable water. For this purpose they were asked to
match key-icons to keywords that were provided to them, which related to places

where water is found on the planet.



In the course of Activity 3 the children introduced a variety of multimodal text

comprehension strategies, such as recognition of the symbolic use of blue color,
or the presence of symbolic images (e.g. bubbles). Moreover, the children
studied and interpreted the sketches and photographs present in the text and
located the word “water” in the article’s heading. In order to reconstruct the
newspaper page, by matching words with images, they used their knowledge of
grapho-phonemic correspondences —mainly by recognizing the first letter of their
names- in order to identify the first letter of each word. Alternatively, they
introduced different strategies, like comparing the length of different words, or
seeking arithmetic or other symbols to differentiate written expressions.
Activity 4: The aim of this activity was to help the children realize that the amount
of drinkable water on earth is very small compared to the total amount of water.
The children were involved in a practical activity using containers of a specific
volume (water bottles, a washbasin, a coffee pot). The context provided for this
activity involved a fictitious story about extraterrestrial creatures in search of
water. Earth people refused to give them water because the amount of
consumable water on the planet is limited. In order to persuade the
extraterrestrials about it scientists had two possibilities: either to plan a trip
around the planet, or to conduct an “experiment” in the lab by means of an
analogy.

Thus, the children made assumptions about the analogy between the amount
of drinkable water and the total amount of water on earth, by converting the
relevant amounts to familiar measurement units (1.5 liter bottles). They were
surprised to be informed that the amount of drinkable water is so limited. The
discussion lead to the conclusion that drinkable water is precious and therefore it
should not be wasted.

Activity 5: This activity was designed to help the children realize a) that many
daily activities at home, at work, or at school require water, and b) that there are
practical ways of saving water. For this purpose they used a leaflet about water
conservation, distributed by the local water supply company. The leaflet was
multimodal and involved sketches, bright colors, drawings instead of words, etc.
(see Appendix 2). The teacher helped the children read the text, by decoding the
images and symbols present in it. The use of the “STOP” sign (emphasized by

the use or red colored fonts) above illustrations of daily human activities allowed
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the children to distinguish sustainable from non-sustainable water uses. The
children then recomposed the text by putting written words (one each child) to
substitute for drawings. During this task they activated grapho-phonemic
correspondences with an emphasis on the first letter of each word.

Supplementary Activity: This activity was designed in order to evaluate a) the

level of the children’s understanding of the necessity of water conservation, b)
their ability to suggest appropriate actions for wise water use, and c) their ability
to use a variety of materials and techniques in order to produce a multimodal text
expressing relevant messages. The children of the first sub-sample were divided
in three groups and were asked to create posters that would suggest specific
ways of saving water during activities of daily life. They were given various
materials, including flyers, newspapers, sketches, photographs, symbols, and
logos, and were left to use them freely in combination with their own drawings,
written text (produced by hand, or on the computer). The posters produced by the
three groups are presented in Appendices 3, 4, and 5.

The presence of two contrasting texts is the dominant element in the first
poster. In the first text, situated on the left part of the poster, the children used the
heading of the newspaper article they had used in Activity 2 (i.e. ‘A planet full of
water’), in order to signify water abundance. As a subtitle the children used a
bright colored text from the front page of the flyer, which defines water as a
source of life. The main subject represents a personified globe with a happy
expression. The same expression is evident on the faces of individuals who live
on it.

For the second text, situated on the right part of the poster, the children
produced a title (a text written on the computer, in black font) conveying an
opposing meaning to that of the first title (i.e. ‘A planet with no water’). The
subtitle of this second text (also black-font, produced on the computer) is
opposed to the subtitle of the first text, signifying the absence of life. The main
subject represents a personified globe and the individuals living on it with a sad
expression.

Symbolic representations of water (drops, wavy light blue border, globes) are
abundant in the second poster. As a title the children used the keyword “Water”

in blue color. The same color is used in the hand-written text produced by the



children. This text acts as an explanation to the images, which suggest two ways
of saving water.

Last, in the third poster, blue color is used as a background. The title consists
of the word “Water” in blue color (the same one that was used in the second
poster). The title keyword is surrounded by icons/symbolic pictures/logos of the
globe and framed with wavy light blue border. The main part of the poster is
vertically divided in two parts, which represent 4 household activities implying a
non-sustainable and the corresponding sustainable uses of water, suggested as
alternatives. A central element of the poster is the word “LIFE”, which is rather
associated with the title and the blue background, than with its co-text. The
children deliberately chose to sign their poster using a blue marker in order to
give an impression of water through the diffusion of blue color in the light blue

background.

Post-test

A post-test was carried out in both kindergartens one week after the end of the
program, in order to evaluate to what extent the objectives of the program had
been accomplished, the new concepts understood and also to observe whether
children were able to express themselves in a multimodal way. All the children
were asked to draw a picture showing ways of saving water in their daily
activities. An independent researcher conducted personal, semi-structured
interviews based on each child’s drawing, which provided the context for a
general discussion about the subject concerning the presence of (potable) water
on the planet, its uses in daily activities, and the reasons and ways of saving it.
The scheme of the interview is presented in Appendix 6. The oral responses of
each child were recorded and subsequently transcribed.

In all drawings sustainable water uses in daily activities were depicted (see
Figures 1, 2 and 3), and many others were proposed in the discussion that
followed. Many children felt that they should add written explanatory messages to
their drawings. Thus, words and phrases appeared on the drawings based on the
expressions that were used on the leaflet or the newspaper article. Some of the
children wrote their messages by themselves, while others asked the interviewer

to do it for them.
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Figure 1
A girl's drawing suggesting that “We should water the plants with a watering can”.

Blue color constituted a repetitive cohesive feature in children’s drawings (see
Figures 2 and 3). Red and sometimes black color was used to show water waste
and to point out non-sustainable water uses (see for example the black “X”
crossing out the rubber tube in the case of washing a car, in the left part of Figure
3). Also, a red “STOP” sign appeared on a child’s drawing to signal water waste.
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Figure 2
A girl's drawing suggesting that “We don’t leave the faucets on”.
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Figure 3
A boy’s drawing suggesting that “We should not wash the car with a rubber tube,

but using a bucket and a sponge”.

However, the children did not seem conscious of their choices in terms of
colors: when they were asked about their color's choice most of them said that
they liked it that way (21 children) and the others said that it should be this way
(12 children). When the children were asked about their drawings, in most cases
they used a prescriptive speech —“one should do so, or shouldn't do so...”-
instead of a narrative or descriptive speech, which would be more expected for
describing a picture.

Although the expression “water conservation” still remained vague for the
majority of the children, they understood “saving water” and were able to give
reasons for adopting such a behavior and examples of sustainable water use.
Typical answers that were proposed as means for saving water involved
controlling the amount of water while using it in daily human activities, by turning
off the tap while having a bath, washing the hands, or teeth, using bucket and
sponge for washing cars, using a watering can instead of a rubber tube for

watering plants, regularly checking the pipes and taps for dripping.
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Interviewer: What can we do to save water?

Child 15: We should not leave the taps on; we should wash our clothes in
economy programs, our dishes in a washbasin, and we should wash the

car using a bucket, and check the pipes.
Interviewer: What can we do to save water?

Child 15: We should not leave the taps on; we should wash our clothes in
economy programs, our dishes in a washbasin, and we should wash the

car using a bucket, and check the pipes.

Although only half of the children answered correctly about whether there is a
lot of water on the planet, almost all of them (30/33) understood the fact that the
amount of the consumable water is very limited and they noted that we shouldn’t

waste it because it will be exhausted.
Interviewer: Why should we save water?

Child 27: Because it will be used up, and there will be no more clear water to
drink.

Interviewer: What can we do to save water?

Child 27: We should not waste it. We should turn off the faucet when having

a shower, and use a watering can [to water plants].

Overall, critical differences occurred between the two sub-samples in the post-
test. In the case of the second kindergarten the drawings were more conservative
in size, coloring and variability and they occupied a restricted space on the page.
Also, the answers recorded in the second sub-sample even though right, were

generally less accurate.

Discussion

The interdisciplinary approach adopted in this program and the designed
activities that constitute it have enabled the children to understand -at a first

level- the issue of water conservation through the treatment of multimodal texts.
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The activities involving the observation of photographs, decoding of symbols
on the globe and comprehending multimodal texts were well within the children’s
abilities, since they were all capable of actively participating in them. This was
also evident in the drawings and the discussion that appeared during the post-
test’s procedure.

On the other hand Activity 4, seemed to pose some difficulty to the children,
because the relative quantities compared were unanticipated. This might be a
limitation of the program, since the children were not directed to a conclusion
through a logical line of reasoning, but simply observed and compared given
guantities.

The posters constructed by the groups of the first sub-sample can be
evaluated in terms of two dimensions: semantically and conceptually. As far as
the first dimension is concerned, the children were able to combine creatively a
variety of modes in order to produce original texts, including drawings, symbolic
sketches, photographs, hand-written and hand-typed words. The symbolic use of
blue color was a dominant element of their productions, along with the presence
of the words “water” and “life”. As far as the conceptual content of the children’s
constructions is concerned, there are significant differences. The first poster
(Appendix 3) focuses on the opposition between the presence and absence of
water, is intensely appealing to emotions, but lacks justification and suggestions
for water conservation. The second (Appendix 4) illustrates two ways of saving
water, by introducing a prescriptive speech, addressing orders through the use of
imperative mode. he third poster (Appendix 5) is the most comprehensive in
terms of meaning, while it adopts an informative attitude, giving the reader the
opportunity to evaluate its meaning and select which behavior to adopt.

The differences between the two sub-samples’ performance in the post-test
mentioned in the previous section could be attributed to a general lack of
familiarity with multimodal texts in the second kindergarten and to the restricted
duration of the program. These outcomes underline the need to use multimodal
texts and support the project of multiliteracies in the curriculum (Kalantzis &
Cope, 2000) beginning from preschool education. Such an orientation, apart from
promoting educational objectives related to literacy, appears to enhance the
implementation of objectives (both cognitive and affective) related to other

disciplines.
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Overall, through the implementation of the proposed activities, a multitude of
general curriculum objectives, related to different disciplines have been
accomplished. As the results of the post-test indicate, the children were able to
perform the act of giving advice and instructions on the issue of water
conservation, by means of various types of negative form and subjective mood.
Also, the children (especially the ones in the first sub-sample) were able to
understand and construct multimodal texts, combining a variety of available
material, “reading” simple symbols, graphs, and maps, making deliberate use of
color, symbols and logos. At the level of earth science objectives, the children
were able to acknowledge the interaction between the natural environment and
human activities, and to distinguish potable from non-potable water. Additionally,
they were able to recognize the importance of water in our everyday life and
survival, and develop attitudes and values compatible with sustainable uses of
water.

The negotiation of environmental issues through multimodal texts seems to
provide privileged field for research and curricular development, beginning from
pre-school education, in order to prepare citizens who are visually and
environmentally literate. The outcomes of this experimental program are
encouraging and it is estimated that this interdisciplinary approach could be

fruitful for the negotiation of other environmental issues, as well.
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Appendix 1 — The newspaper article
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Appendix 2 — The leaflet about water conservation, distributed by the local

water supply company

r auvré ac N % 4,

]
'Nﬁ Hnv apiivoupe avoixul v ‘% drav mAdvoupe @a... @ M un

'Na v yepizoupe ... "‘"""‘ S KA va v GIVOUNE avoixts To... _,/ji”

'Nayﬂvnﬂfwmm“ .am-quarrpaypdmam Tig MAGGIH OT0 XERI XPHOIHOTOIOUNE. . -

'NaMVWWMpt:n 'é_“ 110 10 RAGGRD B .. ﬂm &,
.

o
AYY
'Na IV XPHOWOO0UE TO... J D A} Sta 0 n;n:ﬁ;w

dAa ra da éxoupe pia oto vepd kar oV o€ jias. i_

To vepd eival aya8é mou aviikel o dAoug!
Al aTopikr - f 1 Tomkf 181okTROia

yia kavévav.

Appendix 3 — The first poster produced by the children of the fi rst sub-

sample

ENAT  MAANHTHE
XQPIz NEPO

30 NHHIAF.QFEJ
@ARFERR  son ——

18



Appendix 4 — The second poster produced by the children of the f
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Appendix 6 — The interview scheme

What is your drawing about?

Why did you use these colors?

w

[If the child refers to water]: Is there a lot of water on earth? Where can
we find water?

What do we need water for? What can we do with water?

Is water always drinkable?

Why should we save water?

What can we do to save water?
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What do you usually do to save water?



