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DDuring a rehearsal of  Claude Debussy’s La Mer, famed Italian con-
ductor Arturo Toscanini found himself  unable to describe the eff ect 
he hoped to achieve from a particular passage. After a moment’s 
thought, he took a silk handkerchief  from his pocket and tossed it 

high into the air. The orchestra, mesmerised, watched the slow, graceful descent 
of  the silken square. Toscanini smiled with satisfaction as it fi nally settled on the 
fl oor. “There”, he said, “play it like that” (Fadiman 1985, p. 548).

A visual image gives meaning to words and off ers an alternative to words as 
a means of  communication. In schools today, the ability to read and interpret 
visual images and representations has become a critical learning skill, for when 
words and visual elements are closely tied, they help students comprehend and 
synthesise new information. Visual literacy is this ability to read and interpret 
visual images and, just like language and mathematical literacy, is now consid-
ered a critical part of  students’ must-have competencies. 

Too often, educators give more weight to the verbal or linguistic way of  pro-
cessing knowledge than to the visual, leaving students to generate their own visual 
representations in order to make meaning or convey what they know and under-
stand. Teachers may mistakenly assume that students understand what meaning 
a photograph, chart or diagram is conveying. Fortunately, there is now a growing 
body of  research, including longitudinal studies, centred on the importance of  
developing visual literacy and spatial-thinking skills and the implications of  these 
skills for understanding and information retention. Developing Visual Literacy in Sci-
ence, F–8 is based on this body of  research and is a professional improvement guide 
and resource tool for the teaching of  visual literacy strategies. 

This book is intended for F–8 teachers (in particular, teachers who may be 
new to the subject of  visual literacy), prospective teachers and teacher educa-
tors. Its purpose is to develop an awareness of  the mental processes involved in 
interpreting visuals and to provide strategies for helping students make more 
eff ective use of  visual or spatial organisational tools. Focused on the visual lit-
eracy skill development of  the educator, this book examines the visual literacy 
research, provides examples to help interpret the research and includes practice 
for the application of  visual literacy skills. 

IntroductionIntroduction
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Visual Literacy:Visual Literacy:
The PrimerThe Primer

HHave you ever tried to assemble a child’s toy or undertake a 
home repair without the aid of  a picture, illustration or dia-
gram? Such tasks can be almost impossible if  you do not 
have a “visual text” to help you interpret and make sense of  

the written instructions. In a reverse, but equally frustrating situation, 
students often encounter visual texts for the fi rst time and are expected 
to interpret their meaning and recognise their relevance. Classroom sci-
ence programs need to provide students with explicit instructions in how 
to navigate these visuals, to interpret the information presented and to 
make and use visuals as a means to demonstrate understanding. One of  
the great advantages of  visual texts such as pictures, maps, diagrams, 
charts and graphs is that they can be made accessible to all readers, 
including very young students who are not yet readers of  words as well 
as students for whom English is not their fi rst language.

Chapter 1Chapter 1
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Developing Visual Literacy in Science, F–8

NST2472 • 9781760012472 • © 2016 Hawker Brownlow Education

The term visual literacy is credited to John Debes, cofounder of  the 
International Visual Literacy Association, who in 1969 off ered this defi -
nition:

Visual literacy refers to a group of vision-competencies a human being 
can develop by seeing and at the same time having and integrating 
other sensory experiences. The development of these competencies 
is fundamental to normal human learning. When developed, they ena-
ble a visually literate person to discriminate and interpret the visible 
actions, objects, [and] symbols, natural or man-made, that he encoun-
ters in his environment. Through the creative use of these competen-
cies, he is able to communicate with others. Through the appreciative 
use of these competencies, he is able to comprehend and enjoy the 
masterworks of visual communication. (pp. 25–26) 

Debes makes the case that “seeing” something is not the same as 
“viewing” something – that a person’s ability to make sense of  what 
is seen is infused with other inputs, both real (sound, touch, taste and 
smell) and imagined (e.g. emotions, ideas). Altogether, these sensory 
inputs help a person interpret an image, derive meaning from it and 
at the same time evaluate its importance or relevance. The term visual 
literacy is used in slightly diff erent ways in diff erent disciplines, such as 
education, art history and criticism, philosophy, information design and 
graphic design. For the purpose of  this book, we have a very simple 
defi nition: Visual literacy is the ability to (a) read and interpret a visual 
image and (b) communicate information using visual representations.

Using the See-Scan-Analyse Thinking Process 
As a science educator, you are familiar with the science concepts and 
topics you teach. But suppose you were asked to think about a topic in 
a fi eld with which you were not so familiar. Your students are often in 
that uncomfortable situation. Try to imagine your students struggling to 
understand an unfamiliar concept in a history textbook. As they read a 
passage about, say, the impact of  the automobile on society, they grap-
ple with trying to decode new vocabulary words. They also try to make 
sense of  the expository nature of  the text by deriving meaning from and 
understanding the relevance of  the material they are reading – doing all 
this, perhaps, without a clear mental vision of  the topic’s importance or 
purpose. 
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Interpreting Interpreting 
PhotographsPhotographs

“A picture shows me at a glance what it takes dozens of  
pages in a book to expound.”

 – Ivan Turgenev, Fathers and Sons (1862)

A A single graphic image can capture the meaning of  a complex 
idea or concept that would require many pages of  text to 
describe. A photograph, in particular, can sometimes tell 
a story far more easily than can many pages of  narration. 

Take the photograph in Figure 2.1 (p. 20), for example. Suppose you 
were to ask your students (before showing them the photograph) this 
thought-provoking question: “What do you think a jungle looks like to 
a person riding on the back of  an elephant?” 

What might they say? How would they describe this experience? 
Probably most of  them have seen an elephant, but few would have had 
the chance to ride on one. They could probably describe the elephant 
and the jungle, but not the view from the elephant’s back. Then show 
them the picture in Figure 2.1. To heighten your students’ awareness 
of  the many elements in this photograph, you might ask them these 
questions: 

 • What is the position of  the viewer in this picture? 
 • Where is the rest of  the elephant?
 • As we study the picture, what senses in addition to our sight might 

come into play? 
 • What does the vegetation indicate? 
 • What might it feel like to touch the elephant’s head? Do you 

think it is it smooth and leathery? Or would the hairs make it 
prickly? 

Chapter 2Chapter 2
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As you re-read the passage, did you add even more details and words 
to your mental image to make the meaning even clearer or more explicit? 
Did you pause to think about vocabulary words you were unfamiliar 
with in order to remember them? Does the placement of  the words on 
the arrows in Figure 4.3 help clarify what action or process is occurring 
between each type of  rock? Look at the image in Figure 4.4 for an even 
more elaborate diagram on the three kinds of  rocks.

Figure 4.4 Flow Diagram for Complex Relationships Among Three 
Kinds of Rocks

melting  
heat and
pressure 
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weathering and erosion 

heat and pressure 

melting
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Metamorphic Sedimentary

lithified (cemented)

molten (liquid)

Figure 4.3 Flow Diagram for Simple Relationship Among Three 
Kinds of Rocks
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Teaching the Way You Want to Be Taught
Imagine attending a session at a science conference, eagerly anticipating what 
you might learn. The featured speaker establishes their credentials, distributes 
a handout and asks participants to read the handout and answer questions in 
writing. You are informed that the session lasts 50 minutes and there will be a short 
discussion at the end. How many of you would walk out of that session to fi nd 
one that was more interesting and challenging and that presented information in 
multiple formats? I would!

As teachers, we expect presentations by experts who use a variety of methods 
that target our different learning styles and learning preferences. My learning 
preference is to be visually, kinesthetically and aurally stimulated by someone 
presenting valuable information based on their experiences – not by reading and 
working on a handout in a 50-minute session.

Though I might walk out of a presentation, students can’t walk out of a science 
classroom. If a science teacher favours an auditory style of teaching, the students 
in their class who are visual and/or kinesthetic learners will have to work extra 
hard to adapt to the teacher’s auditory style – and in some cases the students 
won’t even try to adapt. I liken this scenario to being a left-handed person in a 
right-handed world. It can be managed, but it takes work and adaptation and 
some students might not make the extra effort on their own (or even realise that 
it is called for). How much more learning could take place if all learning styles 
were addressed at all times? Imagine what might happen if all of a student’s energy 
could be focused on the process of learning instead of adapting!

As a visual/kinesthetic learner attending a school with a predominantly auditory 
teaching style in the 1960s, I seemed to face the reverse scenario: I was a right-
handed person forced to use my left hand to survive. I adapted by folding and 
cutting paper into sections that corresponded to the number of main ideas I had 
jotted down in notes during a lecture or while reading a text. I recorded supporting 
facts, terms defi nitions, questions I needed answered and other information under 
tabs. As an after-school tutor, I used my folded-and-cut paper study aids to help 
other students visually organise information. My personal need to adapt auditory 
teaching to my visual/kinesthetic learning style eventually resulted in the three-
dimensional graphic organisers called foldables. I am proud that over the past 40 
years my foldables have become one of many visual literacy tools for teachers and 
students alike.

As a reader of this book, you have no doubt already discovered that Developing 

Visual Literacy in Science, F–8 offers a multitude of proven visual literacy tools, 
including foldables, for use in the classroom. I’m sure you will fi nd strategies here 
that you can use to teach the way you want to be taught!

Dinah Zike
Dinah-Might Adventures, LP

www.dinah.com
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ecosystem. In Figure 5.2b (p.63), the “accordion” is now open, showing 
a cutaway view of  the inside of  the pond with the biotic and abiotic 
elements.

With three-dimensional graphic organisers, students take large 
amounts of  information they need to process and organise it into man-
ageable segments. They scaff old their thinking and organise it for better 
retention and recall. As the students in our example continue their study 
of  ecosystems, the teacher introduces the concept of  biomes. The teacher 
identifi es a biome as a large ecosystem that has its own kinds of  plants, 
animals and soil as well as patterns of  temperature and rainfall. (We are 
assuming here that the students have already had initial exposure through 
an activity to the vocabulary before they get to the content development 
section of  the lesson.) After the teacher introduces the students to the six 
major biomes of  the world – taiga, grassland, tropical rain forest, tundra, 
deciduous forest and desert – the teacher instructs them to make layered 
foldables for recording their information. They are to list each biome on a 
tab and under each tab they are to write about the biome’s characteristics 
and where this type of  biome could be found (see Figures 5.3a and 5.3b).

Another use of  tabs in an organiser is shown in Figures 5.4a and 5.4b, 
where students are comparing and contrasting land animals with aquatic 
animals in a three-tab Venn diagram. Perhaps students in one class are organ-
ising a list of  the diff erent classifi cations and characteristics of  vertebrates. 

Figure 5.3a Biomes 
(Layered Foldable, closed)

Figure 5.3b Biomes: Conditions of a 
Taiga (Layered Foldable, open)
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Students might construct a top-tab folda-
ble as shown in fi gures 5.5a and 5.5b. This 
type of  organiser can help them organise 
information while they are learning about 
each kind of  vertebrate. It provides a way 
to categorise information by separating 
the individual subgroups from the larger 
main group. 

Eventually, you can put together all 
of  the graphic organisers the students 
have created into a student portfolio by 
making a two-shutter foldable as shown 
in fi gures 5.6a and 5.6b (p. 66). Or you 
could always have the students place their 
graphic organisers directly into their stu-
dent notebooks as shown in Figure 5.7. 
As students build their experiences with 
three-dimensional graphic organisers, 
they will learn to make meaning from the 
text they are reading or from the infor-
mation they are hearing. These organis-
ers can be thought of  as summary notes 
or visual reminders of  the new informa-
tion they have acquired. The more tools 
we can give students to help with their 
meaning-making abilities, the more pow-
erful the learning experiences will be for 
them.

Figure 5.4a Land and Aquatic Animals 
(Venn Diagram Foldable, closed)

Figure 5.4b Shared Characteristic of 
Amphibians (Venn Diagram Foldable, open)

Figure 5.5a Vertebrates 
(Top-Tab Foldable, closed)

Figure 5.5b Vertebrates – Amphibians
(Top-Tab Foldable, open)
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