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Reading Multimodal Texts for Learning — a Model for
Cultivating Multimodal Literacy

Kristina Danielsson and Staffan Selander

The re-conceptualisation of texts over the last 20 years, as well as the development of a multimodal
understanding of communication and representation of knowledge, has profound consequences for the
reading and understanding of multimodal texts, not least in educational contexts. However, if teachers
and students are given tools to “unwrap” multimodal texts, they can develop a deeper understanding of
texts, information structures, and the textual organisation of knowledge. This article presents a model
for working with multimodal texts in education with the intention to highlight mutual multimodal text
analysis in relation to the subject content. Examples are taken from a Singaporean science textbook as
well as a Chilean science textbook, in order to demonstrate that the framework is versatile and applica-
ble across different cultural contexts. The model takes into account the following aspects of texts: the
general structure, how different semiotic resources operate, the ways in which different resources are
combined (including coherence), the use of figurative language, and explicit/implicit values. Since learning
operates on different dimensions — such as social and affective dimensions besides the cognitive ones -
our inclusion of figurative language and values as components for textual analysis is a contribution to
multimodal text analysis for learning.
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Introduction and background

Over the last few decades we have seen a growing
consensus that becoming familiar with the discourse of
the content area is at the core of meaning making and
learning in any school subject or academic discipline
(Halliday & Martin, 1993; Lemke, 1990; Norris & Phillips,
2003; Wellington & Osborne, 2001). Many descriptions of
disciplinary (or subject) discourses have focused on the
ways in which writing' (e.g. terminology, phrases, and
text structure), in particular, is used in different contexts
(Halliday & Martin, 1993; Schleppegrell, 2004). From
such descriptions, frameworks for explicit focus on lan-
guage and content in relation to written texts have been
developed, some of which are more or less connected to
genre based pedagogies developed in Australia (Christie &
Derewianka, 2008; Gibbons, 2002; Martin & Rose, 2012).
Also, more general frameworks for scaffolding reading
comprehension in school contexts have been developed,
mainly to help students become active readers, capable
of monitoring their reading (e.g. Questioning the author,
Beck & McKeown, 2006, Reciprocal Teaching, Palincsar &
Brown, 1984).
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These models, and much of earlier analyses of discipli-
nary discourse as such, are more or less biased towards
verbals (writing and speech) rather than seeing all meaning
making as multimodal (see Kress, 2009, or Norris, 2011,
for discussions). However, multimodality is ubiquitous in
any discipline as well as in learning resources at all levels,
and a number of scholars have pointed out the challenges
for students regarding the ways that different meaning
making resources are used and combined (Danielsson,
2013; Danielsson, accepted; Kress et al., 2001; Kress et al.,
2004; Lemke, 1998; Tang & Moje, 2010; Tang et al., 2014,
Unsworth; 2001). One example is chemistry texts, where
the “same” scientific content such as ‘ionic bond’ is usually
represented in different ways (through words, chemical
symbols, images, etc.), and where each resource highlights
certain aspects of the ionic bond; we cannot presume that
all students can work out why the different meaning mak-
ing resources are used and combined in particular ways
by themselves.

Also, at a general level, in the last century there has been
a gradual change in knowledge representation in paper-
based pedagogic texts, from writing being the dominant
representational resource towards a greater use of various
kinds of illustrations (Bezemer & Kress, 2008). This is of
course just as true for pedagogic texts in digital environ-
ments. Since the use of various semiotic resources to carry
important information is prevalent in all pedagogic texts,
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reading such texts involves being able to make meaning
from multiple semiotic resources.

Previously, the ways in which different semiotic
resources are used in texts have typically been discussed
in relation to the specialisation of modes (cf. modal
affordance) (Kress, 2003), with images being described as
especially apt for aspects such as spatial information, and
speech or writing for logic reasoning or sequential infor-
mation. However, this is a simplification (see Unsworth,
2007, for a discussion), and in learning contexts it is
important to scrutinise the various resources and the
interplay between them. Thus, to harness students’
meaning making in any discipline, a multimodal perspec-
tive of the ways in which subject content is expressed is
essential.

Model for working with multimodal texts in
education

Table 1 presents our model for working with multimodal
texts in education. In the development of the model
we have drawn on the social semiotic, multimodal
perspective of meaning making (Bezemer & Kress, 2008;
Jewitt 2005, 2009; Kress & van Leeuwen, 2006; Selander &
Kress, 2010), specifically so in subject-oriented knowl-
edge domains (for an overview, see Danielsson & Selander,
2014). The model is empirically grounded on a number of
classroom studies revealing that meta-textual discussions
are generally scarce in classroom practices. This is particu-
larly the case in relation to multimodal aspects of texts
(e.g. Danielsson, 2011; Lovland, 2010).

In addition to focusing on the general structure of texts
and the interplay between different resources, the model
includes the use of figurative language (such as metaphors,
Cameron, 20022), as well as values.

Metaphors and analogies, which can be expressed
through writing as well as through images, are part of
disciplinary discourse and they also have the potential to
highlight specific aspects of the content. However, the use
of metaphors has also been noted to be potentially prob-
lematic, for instance if students take the analogy too far

Multimodal text focus

(e.e. Haglund, 2013; Danielsson, Lofgren & Pettersson,
accepted). An example from chemistry classrooms is the
metaphoric use of electronic “shells” when explaining the
ways in which electrons move around the nucleus at a
certain distance. This metaphor can give an impression
that there are actually shells where electrons can be
placed. In a classroom study students sometimes talked
about an “empty shell” as a result of ion formation when
valence electrons “leave” an atom (Danielsson, 2011).

Values, both explicit (“you should eat healthy food”) and
implicit (“Huowei skipped breakfast; therefore he is tired”),
can be expressed through different semiotic resources.
Since images can be used to convey values in implicit ways,
multimodal perspectives have previously proven fruitful
for such analyses (e.g. Kress and van Leeuwen, 2006),
something which has also been emphasised in relation to
pedagogic texts (e.g. Unsworth, 2007).

Included in the model are comments on how teachers
and students can work stepwise with unfolding the text
and supporting meaning making around the content. This
is important, not the least due to the fact that the nov-
ice in a field of knowledge cannot be expected to be able
to fill in the missing parts, or make explicit the implicit
links or relations between different pieces of information.
Altogether, the different aspects of the model underpin
the development of meta-cognitive skills through an
understanding of how different resources operate to rep-
resent knowledge.

As mentioned earlier, a number of frameworks for work-
ing with texts have been developed previously, but these
have often been biased towards writing, thus disregarding
other aspects, such as the use of images or visualisations.
Examples of exceptions of this are a model presented by
Unsworth (2001) and the framework Multimodal Analysis
Image (Tan et al., 2012). In comparison to those models,
our model has a stronger focus on subject content and
meta-textual classroom discussions. Thus, it has a double
benefit in that the model supports students understanding
of content at the same time enhancing their multimodal
literacy.?

Classroom focus

General structure —
setting

Thematic orientation and sequencing (What is the text
about and how is the content arranged?)

Examination of the different parts of the
text and what content they provide

What do each one of the resources express? (images,
diagrams, headings, introductory paragraph, etc.)

Interaction between

textual parts other semiotic resources

Congruence and coherence between concepts,

descriptions and explanations
Figurative language
(in writing and
images, etc.)

Values Explicit

Implicit (e.g. in metaphors, images, perspectives)

Proximity/closeness and coherence between writing and

What analogies and metaphors are used?

Reflection as to the interaction between
different resources and what aspects of the
content that appear as central

Deconstruction of the figurative language.
How far do the analogies reach, and how
well do they function for the specific
content?

Discussion of aspects such as right/wrong,
us/the others, female/male, etc.

Table 1: Model for working with multimodal texts in education (translated from Danielsson & Selander, 2014%).
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Due to the limitations of an article of this format, in
the following we will concentrate on two textbooks in
one subject to illustrate the different parts of the model
(in Danielsson & Selander, 2014, examples from a variety
of disciplinary texts are used). Here we have chosen to
analyse some sections in science textbooks. Science as a
discipline is characterised by its use of multiple resources
for meaning making in parallel, e.g. writing, graphs,
symbols and visualisations of different kinds (Halliday &
Martin, 1993; Schleppegrell, 2004; Lemke, 1998). In the
following we will comment on a number of book spreads
in sections on human digestion. One book is Singaporean,
used for lower secondary school (students aged around 14);
the other one is Chilean, used for middle grade students
(students aged around 11) (Figures 1-6). The point here
is not to make any kind of comparative cultural analysis.
Instead, we want to demonstrate that the framework is
versatile and applicable across different cultural contexts,
with a focus on how the orchestration of multimodal
modes has consequences for the reading as well as the
understanding of the content. Here we concentrate on
paper-based pedagogic texts. With minor adaptations the
model can also be used for digital texts involving resources
like moving visuals, sound, and hypertexts.

General structure - setting

The analysis of the general structure, sequencing and
thematic orientation of the text can be connected to the
notion of setting in the designs for learning framework
(Selander & Kress, 2010). In our model, the concept
is used to capture the ways in which a text “invites” its
reader and calls for certain types of activities by its means
of representing the content area. Here we start by looking
at the thematic orientation and sequencing of the text,
and then go on to examining what content is offered
through the various resources on the page, such as
different kinds of images, headings, and text boxes. At
this stage, the text is examined at a relatively general
level, both as regards layout and content. For meta-textual
discussions in the classroom, this is a suitable starting
point, and even quite young students can be involved in
such discussions. Things to highlight in such discussions
could be what content seems to be expected to be found
in the text (from the information that, for instance, head-
ings and illustrations give the reader), what resources
“stand out”, what roles different types of illustrations
seem to play, and if there seems to be an expected way to
go about reading the text.

The top image in Figure 1 shows the starting point of
the chapter “Human digestive system” in the Singaporean
textbook. The left page is the first one of the introductory
section headed “Why is the digestive system important?”.
This heading provides the students with the main concept,
“the digestive system”, and by expressing the heading as a
question the intention seems to be to draw the students
into the content by making them curious to find out the
answer.

The chapter as a whole has a structure that evolves from
a direct connection to students’ everyday life to a purely
scientific approach to the content. It starts off with a short

text about a boy who has skipped breakfast and therefore
is feeling hungry and weak. Then a table presents nutri-
ents with comments on their molecular sizes, function
and examples of food in which they can be found (see
top image, Figure 1). Through this table the reader is
taken one step further into the scientific aspects of the
content. The remaining part of the chapter on the human
digestive system mainly deals with the system from a
scientific point of view, including chemical aspects of
digestion (e.g. bottom image in Figures 1, 2 and 3).

Even though the chapter takes on a gradually more
scientificapproach, different activities, sometimes labelled
21+ Century Skills (e.g. Figures 1, 3 and 4) connect the
topic to the students’ everyday lives throughout the
chapter. Towards the end of the chapter, the human
digestive system is summarised in a flow chart (Figure 4).
It is worth noting that it is only until the flow chart at the
end of the chapter that the terms physical and chemical
digestion are presented even though the terms are used
throughout the chapter.

Similarly to the chapter in the Singaporean textbook,
the Chilean textbook starts out with a question as a head-
ing (“¢Cémo funciona nuestro cuerpo?’, Eng. ‘How does
our body function?'), inviting the reader to learn more
(Figure 5). Here, the starting point is a series of pictures
(resembling a comic strip) over the double page spread in
which two children decide to make an imaginative journey
through “the body”. The journey goes from the stomach to
the heart via the blood and after a detour to the lungs
back to the blood circulation, it finally ends with the
children floating in urine in a bladder. During the journey
the two children note things such as nutrients and oxygen
entering into the cells of the organs.

Under the heading “Observo y respondo” (Eng. ‘Observe
and respond’), students are given questions that are
supposed to make them read the comic strip more closely,
for example by questions about what different organs
in the body the children encounter. On the left page of
the double page spread, a number of questions invite the
reader to describe, for instance, the essential functions of
different body systems. However, there is no explicit infor-
mation in the comic strip that gives specific information
about these systems.

The following pages in the Chilean book go deeper into
the subject specific content. Here we can note that the
series of pictures (Figure 6) gives gradually more abstract
and detailed representations of parts of the intestines,
starting with a photo of a child eating an apple, ending
with an image of a cell which is said to be one of the many
cells building up the intestines.

In the comic strip as well as in the verbal text accompa-
nying the illustrations in Figure 5, scientific terminology
connected to the topic is used frequently. The following
section deals with the physical and chemical aspects of
the digestive system. Here labels give the scientific con-
cepts connected to the human digestive system presented
in an image (not shown in the examples), similar to the
Singaporean book spread in Figure 2. An explanatory text
describes the kind of processes that goes on in the various
parts of the system shown in that image.
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11.1 Why is the Digestive System Important? What is in the food we eat?

= Why is the digestive system important to humans? Food ok us Wi esssntiel nunents Thesciare nifileyis mot

. toogd be digested? o . our body needs to survive. There are three main types of nutrients in
Why must JBgated? food — carbohydrates, proteins and fats.

¥ Table 11.1 The thiee main types of nutrients in food

uowei skipped breakfast because he
G was revising for his test all morning.

By lunchtime, he was feeling very
hungry and weak.

Breakfast is the first and most important

meal of the day. Food contains nutrients that

provide us with energy. This explains why

Guowei felt weak. Our body needs food to

survive. Without food, many processes in the

hody cannot occur. & Figure 11.1 Guowei felt weak because he
skipped breakfast,

We need food to:

‘You will learn about
‘enzymes in Section 11.3.

O Think and Explore 21% en

Models
A vegetarian diet is a diet that does not contain animals or products of “You leamnt that cellulose
animals. Does a person who follows this diet get the same nutrients. - makes up the plant cell
as compared to a person who does not? Explain your answer, wall in Chapter 6.

(™ science Bites
Why Is breakfast the most important meal of the day?
Breakfast is the first meal of the day. The word ‘breakfast’
comes from the phrase ‘breaking fast’ as it breaks
the overnight fast, Breakfast is important because it
replenishes the body's nulrients and energy. When a
person skips breakfast, they tend to lose concentration
because their body lacks the energy it needs. In addition
to that, eating breakfast regulates the appetite and
energy. Hence, breakfast is important to start the day!

& Figure 11.3b Butter and cheese

¥ Figure 11.2 Cereal is @ common breakfast food.

O -

Human Digestive System e

Why must food be digested? J 11.2 The Human Digestive System

‘Our body is made up of cells. Each cell membrane is * What are the main parts of the digestive system?

partially permeable. The membrane allows only small = How do the parts of the digestive system work together to perform
molecules to pass through. Nutrients such as starch, its function?

proteins and fats are large, complex molecules. These
nutrients cannot pass directly through the cell membrane.

hortly after Sam was born, the doctor found
a problem in Sam's oesophagus (gullet). The
phagus is a tube that cts the mouth to

the stomach.

The problem was that Sam's oesophagus had a blind end.
Thus, saliva and food could not enter his stomach. The
doctor needed to carry out an emergency surgery to join
Sam's oesophagus to his stomach.

If the surgery was not carried out, Sam would not be
able to survive. His body would not be able to obtain the
nutrients it needs.

large, complex
molecules

@ Think and Explore 21'® ies
Why must the oesophagus be joined to the stomach? A Figure 11.5 Sam was bom with an g
Find out how Sam would probably be fed right after his oesophagus that had a biind end.
surgery (he cannot be fed the normal way).

The large molecules must be The oesophagus and many other organs form the digestive system.

broken down into molecules that Q These organs work together to carry out the digestion and absorption
are small enough to pass through [ | of food. The organs of the digestive system connect to form a long tube
the cell membranes. This occurs F=4 called the gut {alimentary canal). The gut is about 9 metres long.
during digestion. @

‘small, simple molecules

A Figure 11.4 Why food must be digested

!(eg Ideas

Figure 1: Food digestion, lower secondary school (Science Matters, pp. 24-27).



Danielsson and Selander: Reading Multimodal Texts for Learning —a Model for Cultivating Multimodal Literacy

What happens to food in the gut?
The organs that make up the gut are the mouth, oesophagus,
stomach, small intestine, large intestine and anus. Besides the

gut, there are other organs involved in digestion called glands.
These glands are the salivary glands, liver and pancreas. As food

passes through the gut, glands produce special juices. These
Jjuices contain enzymes.

Let us look at what takes place in the various parts of the gut,

The mouth

Chew to cut and grind food
into smaller pieces. This

tongue
Increases the surface area food
which enzymes can act on, i
oesophagus
Tongue Rolls food into small balls
Salivary Produce saliva which e
glands o wets food to aid A Figure 11.6 The cross section
swallowing. of the mouth and throat

* contains the enzyme,
salivary amylase, that
digests starch into
maltose.

The oesophagus

The oesophagus is a long muscular tube. Food is pushed down the
oesophagus to the stomach.

1. Muscles contract \ 2. Muscles relax below the
above a ball of food, | § / ball of food, widening the
pushing it down. i - tube for it to move down.

A& Figure 11.7 How food travels through the oesophagus

No digestion accurs in the oesophagus. However, salivary amylase
may continue to digest starch as food moves to the stomach.

0 -

29

The stomach

Has glands in
the walls

Long muscular
tube

large intestine.

Colon

A muscular bag

¥ Table 11.3 Functions of the stomach

Contracts and relaxes to churn food,
resulting in the breakdown of food into
smaller pieces.

Secretes gastric juice that contains.

« the enzyme, protease, that digests
proteins into simpler protein molecules.

* hydrochloric acid, which helps protease
to work. The acid also kills bacteria
present In the food,

The small intestine
v Table 11.4 Functions of

small intestine

+ Contracts and relaxes, which mixes bile,
intestinal juice and pancreatic juice with
food, to help digestion.

+ Absorbs digested food molecules into
the bloodstream.

| The process of digestion ends here. The remaining
undigested food contains mostly fibre. Together with some
water and mineral salts, undigested food passes into the

The large intestine
'w Table 11.5 Parts of the large intestine and thei

unctions

Absorbs water and mineral salts from
undigested food. What remains is a near-
solid waste substance called faeces.

Temporarily stores faeces

Expels faeces in a process called egestion

4 Figure 11.8 Pants of the digesiive system

Interactions
You will learn about
reactions of acids in
Chapter 18.

Think and 21"
Explore ar

All mammals have a
similar digestive system.
In groups, search the
Internet to find out
about the digestive
system of a mammal
(except humans). Each
group should choose a
different mammal.

Hint: Use words such
as ‘digestive system’
and ‘mammals’

Sketch a diagram of

the digestive system

of the mammal. Using
the diagram as a

guide, highlight the

key features of the
mammal's digestive
system to the class.
Include a comparison of
the mammal’s digestive
system with the human
digestive system.

& Figure 11.9 The
| digestive system of a cat

How do enzymes in the intestinal juice and pancreatic juice
carry out the digestion of food in the small intestine?

Digestion of fat

Lipase

Fat Fatty acids and glycerol

Digestion of starch

L 00
Amylase OO
Starch in pancreatic juice Maltose
- o
Maltase O
Maltose in intestinal juice Glucose

Digestion of a simpler protein molecule

*
v
¥ o4

Amino acids

Protease

Simpler protein molecule

a Figure 11.12 Enzyme actions in the small intestine

Think and Explore

Try this simple experiment to see how bile breaks down fats in your body.
In this experiment, the cooking oil plays the role of the fats in your food.
The liguid dishwashing soap plays the role of the bile.
Carry out the following steps:
1. Fill two glasses with warm water.
2. Add a large spoonful of cooking oil to each glass.
3. Add a small spoonful of liquid dishwashing soap to one glass.
4. Stirthe contents in both glasses.
+ What do you observe in each glass? Explain your observations
* Explain why warm water was used and why the contents of both
Elasses were stirred.
» Figure 1143 The materials
needed for this experiment

e Chapter 11 -

Absorption in the small intestine
2 ok

(@ science Bites
| Bird's nest soup

Figure 3: Food digestion, lower secondary school (Science Matters, pp. 32—-33).

& Figure 11.14 A
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Test Yourself -
2. The small intestine is covered with more blood vessels than the stomach.

Explain why.
3. The diagram shows a summary of the different functions of the parts in a

human digestive system, Complete the sentences.

Digestive system

speed up

| The rate of chemical reactions that
| break down large, complex molecules |
L into small, simpler molecules

Salivary glands
« Produce . which
contains salivary amylase

Mouth
* Teeth break down food. onalsts of
* Salivary amylase begins o |
of food. * Pushes _______ along its A l
+ Tongue rolls food into length to the stomach. o
balis before swallowing. i
|
i
| produces absorbs. allows
Liver - Stomach . Y £ N fr—r—
* Produces : - s Produces protease, mucus N Salivary Protease ' Intestinal | Water and Egestion of
and A o amylase b 4 Juice | mineral salts faeces
Small intestine * Protease in gastric juice 5 = y = e —
« Produces proteass, lipase breaks down. into digests digests dteeng
and maltase. simpler protein molecules.
* Bile from liver emulsifies .
sl Pancreas Starch to Proteins to
« Enzymes complete digestion « Produces a digestive juice, maltose simple protein { Protease J [ Lipase ] [ Maltase ]
containing the enzymes =
T e and digests. digests digests.
. of digested which are secreted .
products — glucose, amino into the small intestine - —
acids, and fatty acids and when needed. connectad fn ( Bile W Proteins to Fats to fatty Maltose to
glycerol. L J amino acids acids and glucose
Large intestine (colon) produces. glycerol
Large intestine (rectum) * Absorption of
+ Stores (undigested and "y —
food) temporarily, Liver
Anus
+ Exit opening of gut through y di i
\ igests. digests
whic leaves body. Pancreas.
J

A Figure 11,19 Summary of the human digestive system

sonces | esa | ([ tooss ] [ mse )
e | T |

“ duice | conteins
mmm@

Figure 4: Food digestion, lower secondary school (Science Matters, pp. 38—-39).

:Como funciona
nuestro cuerpo?

> OBSERVG Y RESPONDO:

* Identificar los niveles de organizacidn del cuerpo humano.

= Describir la funcidn esencial de los sistemas digestivo, circulatorio, respiratorio, excretor y nervioso.
* Reconacer los principales drganos de los sisternas y la funcién que cumplen.

+ Explicar las consecuencias para la salud, del mal funcionamiento de algunos érganos.

« Ordenar, interpretar y comunicar informacion.

= Aprediar la importancia de las transfusiones de sangre y los trasplantes de drganos.

+ Lee la historieta y luego responde:

. {Por dénde entraron los ninos al cuerpol
. {Qué sistemas recorrieron?
. (Qué funciones del organisme se muestran en la historieta?
L {C6mo salieron del cuerpo?

PR

Santilana Bicesterarin 8 9 Clencias Naturales

Figure 5: Food digestion, middle school (Ciencias Naturales, pp. 8-9).
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As we can note from the analysis of the thematic struc-
ture in the books, there are similarities between the texts.
Both texts invite the reader to the content by using ques-
tions as headings, and they both use a connection to the
students’ everyday lives as a starting point.

Sequencing deals with text structure at a general level, for
example to what extent the information structure invites
the reader to read the different parts of the text in a certain
order. Fromabrieflook at the book spreads in Figures 1-6,
we can note that only the text in Figure 6, taken from
the Chilean book, has a traditional structure, with a body
text clearly separated from the illustrations. Another
way of sequencing is found in the book spread from the
Singaporean textbook in the bottom image Figure 1. The
left page is dominated by the image depicting a cell. Such
a prominent image, both in relative size and central place-
ment, draws the attention to that area of the page (see Kress &
van Leeuwen, 2006, for a discussion of prominence). At
the same time, the numbers 1 and 2 imply a reading order
starting at 1. This type of visualisation, with the prominent
image of the cell, including a zoom-in on a cell-membrane
alongside with numbered text sections and arrows is
common in pedagogic texts. Such visualisations imply a
reading order following the arrows, where the reader is
supposed to juggle between verbal text and visualisations,
using the arrows to follow a process. However, in this case
the numbered arrows have partly different functions, with
two arrows (one crossed over, being a “dead end”) pointing
at divergent directions from the verbal text numbered “1".
The arrow which is crossed over functions as a notice that

big molecules cannot pass into the cells, and therefore
(which is not stated explicitly) we need the digestive sys-
tem to make big molecules smaller. Thus, drawing atten-
tion to the general overview and the ways in which the
reader is “invited” into the text can function as a form
of guidance for the students, at the same time as pos-
sible challenges (like the use of arrows for different pur-
poses in the visualisation) can be highlighted in such
discussions.

With regard to what the different semiotic resources
are used for, we concentrate mainly on the book spread
shown in the bottom image in Figure 1. This spread con-
tains images of various kinds (abstract images, like the
human cell and the molecules, as well as more realistic
images, such as the black and white photo/drawing of a
scientist), verbal text in different forms, for instance body
text, headings of various levels, and words integrated in
visualisations.

The image on the left page is used for showing aspects
like wholes/parts of the cell and for giving a more con-
crete image of abstract content (simple and complex mol-
ecules). At the same time it gives a kind of time sequencing
(large molecules breaking down to smaller molecules)
and processes (simple molecule passing through the cell
membrane). This explanatory use of the image can be
compared to the more illustrative images on the previous
spread (top image Figure 1), with the tired boy resting
his head on a desk, and food on plates, or the schematic
image on the left page labelling different parts of the
upper digestive system.

1. ;Coémo esta formado el cuerpo
humano?

Si observas una de tus manos podrds reconocer en ela diferentes componentes.

$Qué pasaria si se
serla mucho mis

anipular un ldpiz y escribir o trabajar can el
tu computador. Por ko tarto, poadriamos afimmar que el
mano depende del adecuado funcionami cada uno de sus componentes y
de la correcta relacién entre ellos. Asf mismo, esta idea la puedes aplicar a todo
tu cuerpo, el cual estd formado por distintos Srganos y sistemas que interactiian
coordinadamente y se necesitan mutuamente.

Pues bien, para compr cionamiento de tu cuerpo debes entender de
qué estd formado y cdmo estd organizado,

Sarsitlana Bic

Como en todos los seres vivos, el cuerpo de los humanos estd formado y
jpicas unidades en
con vida. Nuestro
fulas,

SABIAS QUE... %&
En el cuerpo humano, los tefidos s
pueden clasficar en cuatro tipos: tejido
epitelial. que recubre la cavidad de los
Grganos, como ¢l estmago y el ntesior
e la boca. E tefido conectivo, que Lne
¥ protege a otros 1idos, por emplo
el tejido dseo.
£l tejido muscular, formado por células

racién componen un Grgano,
05,105 pulmanes ¢ el corazdn. Varios
Srganos con una funcién comuin forman los sistemas, por ejemplo: el sistema
i e

conunto conforman el crganismu, el ser hum

Dos o mds tejidos unidos y fu
que se contraen y relaan permitienda
&l movimiento; y l tefido nervioso,
cuyas células transmiten sefiales para
comunicar informacién

coma los rifiones. la piel. los vasos sang

culatorio, el excreter y el n

Figure 6: Food digestion, middle school (Ciencias Naturales, pp. 12—13).
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Also, various kinds of graphic devices are used in this
book spread, for example textboxes and bolded words
in the body text. The use of textboxes of various kinds is
common in textbooks. In the Singaporean book, textboxes
are used to mark key ideas, using an explicit heading.
Throughout the book, recurrent activities intended for
the students to go beyond the immediate “facts” in the
book to connect them to real life situations are marked
“Think and Explore” with an explicit connection to
“21% Century Skills". The Chilean textbook also provides
the reader with a number of key concepts in a textbox
(Figure 6, upper right): in this case different types of
body tissues (Spa. ‘tejidos’), which are given in bold text.
However, this information is given under the heading
“{Sabias Que. . . ?" (Eng. ‘Did you know?’). Such headings
are quite frequently used for texts intended to raise the
curiosity of the reader, but perhaps giving less important
information.

Since there are no ‘“rules” as to how to use different
graphic devices in a text, there are good reasons to discuss
and make explicit how different resources are used when
introducing a new text in an educational context.

Interaction between textual parts

An important aspect of multimodal texts in learning is
the relationship between the different semiotic resources
on the page (or equivalent), and the different ways the
resources are used for expressing various aspects of the
content. Here we also examine to what extent the different
resources give the same, overlapping, or different/
supplementing information (see also Unsworth, 2007).
When different resources supplement each other, they
can sometimes appear to give partly contradictory
information. One such example could be when a concept
like the atom is presented as a static phenomenon
consisting of various particles in an image, while at the
same time other resources like verbal text or gestures (in
the classroom practice, or in a video) focus on the dynamic
aspects of the atom, with electrons swirling around a
nucleus (e.g. Danielsson, accepted).

Both students and teachers tend to view images of
various kinds as a way of facilitating the reading of a
complex text (Danielsson, 2011), and they can of course
be used to visualise or simplify a complex phenomenon or
reasoning. However, images might also add new, complex —
or contradictory — information. Therefore, images too can
be challenging for the interpretation of the text.

In addition to consider the options as to what content
should be given in images (and why), a number of other
choices have to be made as to how to depict the content
(photo, drawing, graph, etc.) or what level of abstraction
that would be suitable for the content in relation to, for
example, the intended target group. Here we can make
interesting comparisons between the series of pictures in
Figure 6 and the image in Figure 3 (right page), which
to some extent are used for parallel content, such as the
fact that the intestines play an important role for the
digestion. The Chilean textbook is intended for slightly
younger students. In this case, the series of pictures start
with an everyday, concrete photograph (a boy eating an

apple) and move towards more abstract representations
(a drawn image of the cell). The Singaporean textbook,
on the other hand, shows a less concrete image of a body
(presented in a kind of x-ray fashion), and this image is
supplemented with a zoom-in which gives a schematic
image of the walls in the small intestine and a blood vessel,
where “small molecules can pass”. This zoom-in, in its turn,
is supplemented with a schematic image of the cells. The
series of pictures with gradually more abstract content
in the Chilean textbook could be an attempt to “lead the
reader by the hand” towards the representation of the
cell, which is quite distant from ones self-conception of
“body parts”, while the Singaporean textbook put higher
demands on the readers’ capacity of abstract understand-
ing already from the start.

With regard to images presenting content that is also
mentioned in a verbal text, various ways of connecting for
instance terminology to an image can be used to facilitate
the meaning making for the reader. One such thing is to
secure spatial proximity between a term and the equiva-
lent part of picture, that is, to give verbal comments to the
image within relatively close distance to it. In Figure 7,
presenting an image from a popular science magazine,
proximity is further enhanced by the use of colours.
Commonly, arrows or lines between verbal text and image
are used when labelling important parts of an image
(e.g. upper right of large spread in Figure 1).

Another important aspect concerns consistency in
terminology use between different representations. The
use of terminology shown on the page in bottom image
Figure 1 is consistent throughout the page to the left in
the large spread, with specific words like “cell membrane”
re-occurring in the visualisation as well as in the verbal
text integrated in the visualisation and in the text pre-
sented at other parts of the page. However, a closer
inspection of “the cell” in Figure 1 and Figure 3 reveals
that this concept is depicted quite differently depend-
ing on what aspects of the cell are highlighted in the
different sections. This is something which might need
to be pointed out in the educational context, and dis-
cussions around the different choices can scaffold both
subject content knowledge and multimodal literacy
among the students.

Figurative language
There are several reasons to focus on figurative language
such as metaphors in relation to multimodality (see End-
note ii, for a note on the use of metaphor in this article).
First, a metaphor in itself can be seen as a multimodal
ensemble (e.g. Jewitt, 2009). An example is the use of
the metaphor “flow of money” to talk about economic
systems. Here the words can lead to a mental visualisation
of a flow. Second, metaphors can be expressed through
different semiotic modes in a text (writing, image, etc.).
Also, the use of metaphors can be related to the content
of a knowledge domain (see below) and, consequently,
central for meaning making in that area.

In the following, we discuss figurative language in writ-
ing as well as in images, since images in pedagogic texts
frequently appear as metaphors. One such example is the
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INSIDE THE MEDITATING MIND

Buddhist monks have done their thing
inside brain scanners to show the
profound effect that meditation can have

1. Activity in the medial prefrontal cortex,

the and the
temporoparietal junction increase when
people reflect on themselves. Activity in these
areas - also known as the intrinsic network -
reduces in focused and mindfulness meditation.

2. Several regions of the brain are involved with
performing tasks and working memory.

during focused and
mindfulness meditation.

3. Other research has shown that over time, the
density of the part of the hippo pus involved
with memory increases with mindfulness
meditation. While the density of the amygdala,
involved with fear, anxiety and stress, declines.

Figure 7: Enhancing proximity by use of colour (Ridgway, 2013, p. 71).

welfare system of a society, where an image could be in
the form of water flowing in pipes with the different parts
inter-connected as in a technical system.

Figurative language is a natural part of the disciplinary
discourse in many areas (e.g. ‘money flow' or ‘magnetic
fields') and is frequently used as a way of understanding
and talking about complex structures or processes. Also,
such expressions function as pedagogical tools, for exam-
ple to make “visible” what is not possible to see directly
(like micro-worlds, or rather abstract phenomena as a
‘monetary system’, or concepts like democracy’). To some
extent, figurative language can function in the same way
as a visual model. By using it, it is possible to make an
inner visualisation that summarises the main points. At
the same time, a metaphor can also be a simplification
and generalisation and it is not always clear how far an
analogy or metaphor reaches. For example, it might
not be obvious what parts or aspects of the source
domain (e.g. the water and pipes) and the target domain
(e.g. the welfare system) are actually similar, and what
parts/aspects are not. This is especially the case for the
“novice” in the field.

Also, as regards second language learners the use of
uncommented figurative language can be potentially
difficult. This is not the least the fact when everyday expres-
sions are used (which is often the case with metaphors, for
instance “muscular bag”). For a student who knows the
everyday expression, the figurative use can be misleading.
Therefore, an important role of the teacher is to “un-wrap”
the figurative language and to help students to focus on
the adequate aspects of the expressed content.

In the texts we have chosen, we can find some inter-
esting examples of figurative language. We are told
that glands produce “special juices’, and that there exist

U

“pancreatic juice”, "intestinal juice” as well as “gastric
juice” (Figures 2—5). The concept “juice” is not explained,
neither in relation to the everyday language of juices
nor in terms of the different kinds of juices within the
different parts of the body.

Othermetaphoricexpressionsin thetextsare “muscular
tube”, “muscular bag” and “wall” (Figure 2), or “how food
travels" (Figure 2, our italics) through the body. Also,
we learn that “hydrochloric acid [. . .] helps the protease
to work” and that “Long muscular tubes contracts
and relaxes, which mixes intestinal juice and pancre-
atic juice with food, to help digestion” (Figure 2, our
italics). Apart from being metaphoric expressions, food
and muscles also become “humanised” with intentions
in these examples.®

We can also notice more general concepts like “systems”
(for example “systems that form the organism” in Figure 4)
and “functions”, which have connotations to a machine-
like mechanism, where every part has been made in
relation to every other part to serve an overarching whole.
In the Chilean book (Figure 6, top right) it is said that
systems of digestion, circulation or nerves “together form
the organism”. The flow chart of the digestive system in
Figure 4 further enhances the notion of a system in a type
of visualisation.

An interesting kind of analogy is found in Figure 3
(left, bottom). Here the students are supposed to perform
an experiment with water, cooking oil and dishwashing
liquid as an analogy for the digestion process when fats
break down in the body. In the activity, it is explicitly
mentioned that the cooking oil “plays the role of” (i.e.
functions analogous to) the fats in the food, while the
dishwashing liquid plays the role of the bile. However, the
analogous role (if any) of the water is implicit.
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Discussions around the use of figurative language in a
text, including “un-wrapping” the metaphors/analogies
and their reach can function as excellent opportunities
for in depth discussions on content matters.

Values

Value statements are part of human communication.
Sometimes values are openly declared, and we can simply
agree or disagree with them. But equally important are
the more implicit or tacit values in a text. In these cases,
we need to scrutinise the ways in which the information
is presented, and what kind of information is left aside.

In the two texts we analyse here, explicit articulations
of values are not frequently used. But one example can be
found in Figure 3 (right) under the sub-heading “Think
and explore”. The text states that “Some teenagers become
obsessed with losing weight [. . .]” and then follows a
warning concerning possible dangerous consequences
like eating disorders (anorexia and bulimia), which might
cause “life threatening conditions” such as “muscle weak-
ness, kidney damage, heart failure and even death if left
untreated”.

Implicit values are of course more difficult to detect,
since they very much depend on the perspective from
which the text is interpreted. Here we would like to point
out some interesting examples. In curriculum documents,
historical links in different content areas are often explic-
itly stated, though exactly what historical links are sup-
posed to be offered might not always be stated. In the
Singaporean text a historical connection is made through
some information about Dr William Beaumant, here high-
lighting his efforts and curiosity, while the fact that he
used a live person for his experiments is not problema-
tised (Figure 2 right). Another example of implicit values
is the conceptual hierarchy (Figure 4, right), which shows
how different concepts are interrelated and, implicitly,
how scientific conceptualisations should be organised in
more or less general terms. In this case, the text shows
us what kinds of representations are valued in scientific
work. The hierarchy is also a way of pointing out the role
of scientific concepts in relation to the everyday use of
different terms.

It is important for students to become aware of the ways
in which values can be more or less hidden, in order to
prevent them from being manipulated by texts. Also, by
highlighting such aspects of texts, interesting discussions
connecting to the students’ own life experiences can be
made possible.

Conclusion

The aim of this article has been to highlight the value of
multimodal text analysis and meta-textual discussions
in relation to teaching and learning in subject-specific
domains, and we have presented a model that can be used
as a tool for teachers’ and students’ mutual text work. The
focus in this article has been on printed text and textbooks
in the science area, but the same model has been used for
texts in all subject domains (Danielsson & Selander, 2014),
and it may also be used in the analysis of, for example,
digital texts and films.

With our model we highlight and combine three differ-
ent aspects on text work in educational settings. First we
claim that multimodal texts need a multimodal approach.
This may sound self-evident, but it is not easy to embrace
without serious reflection. The long and strong tradition
of printed verbal texts viewed as the most important way
to deal with knowledge and learning makes it difficult
to perceive the multimodal text as something else than
verbal texts with additional illustrations. In our work, our
point of departure is social semiotic, multimodal analy-
sis (Kress & van Leeuwen, 2006; Jewitt, 2009), where all
different semiotic resources, and their orchestration,
are analysed in relation to meaning making in different
situations.

Second, from the starting point above, we want to
relate the multimodal analysis to existing fields of
knowledge, or disciplines. This means that we have to
relate the multimodal analysis to the content aspects
of different educational settings, not only the textual
expressions as such, or how the reader is addressed
(Danielsson & Selander, 2014, also see Unsworth, 2007).
In the present article we have used examples from text-
books in natural sciences. However, by using the model
in relation to various disciplines, it becomes clear for
the user that different disciplines use different semiotic
resources differently (see Danielsson & Selander, 2014,
for examples). Also, depending on the area of knowl-
edge, different aspects of the model are more important
than others to focus on.

Third, meaning making and learning are always
socially embedded and related to institutional framings.
Not the least learning in a school context is dependent
on cultures of recognition, that is, how learning is
assessed and valued in the school context (Kress &
Selander, 2012). This also has a strong influence on
the young learners’ ways of approaching texts in edu-
cational settings. Therefore, we also highlight how to
work with multimodal texts in the classroom to help
students “reading” the text both as a multimodal text
and as subject oriented content. Here, the more used to
meta-textual discussions the students become, the more
active they could become in the discussions.® For older
students, and for students that have become used to
scrutinising texts, quite advanced analyses can be done.
For younger students, or students with only little previ-
ous experience of meta-textual focus, the teacher might
primarily function as a “guide”. For older and more expe-
rienced students the teacher could leave more space for
students to interact with each other to unfold different
aspects of a text, and then arrange for joint discussions
of how different semiotic resources express content
aspects, values etcetera.

To conclude, in comparison to other more general
approaches to reading (e.g. Beck & McKeown, 2006;
Palincsar & Brown, 1984), frameworks for enhancing mul-
timodal literacy in a more general sense (e.g. Tan et al,,
2010), or frameworks focusing mainly the verbal aspects
(i.e.writingand speech) of disciplinary discourse (Christie &
Derewianka, 2008; Martin & Rose, 2012), our model
highlights mutual multimodal text analysis in relation to
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the subject content. Thereby we emphasise a meta-reflective
perspective in the reading of multimodal texts in relation
to the ways in which knowledge is represented, which is a
crucial aspect of learning.

The model is intended for different subject areas, and as
was discussed above, different disciplines place different
multimodal demands on the reader. This becomes evident
in the book in which we present the model more thor-
oughly (Danielsson & Selander, 2014)’.
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Notes

' In our Swedish model (Danielsson & Selander 2014),
we use an equvialent to 'written verbal language’
(Sw. 'skrivet verbalsprak’) for the part of a text which
is expressed in written words, to emphasise the fact
that we treat, for instance, mathematical symbols and
'written verbal language’ as different semiotic modes
(e.g. Kress 2010). In English, 'verbal language’ appears
to have a strong connotation towards spoken words.
Therefore, in line with, for instance, Kress (2010), we
use "writing” in this article.
Research and theory around metaphors and analogies
is vast (one key volume is Lakoff & Johnson, 1980) and
there are several ways of defining these terms, though
all definitions include a possibility of activating two
distinct domains. In line with Cameron (2002), we
here include similes and analogies in metaphor, and
we also include other means of representation than
linguistic expressions.
Multimodal Analysis Image (Tan et al. 2012) has been
used in exploratory studies in Singaporean schools
(Lim & O'Halloran, submitted, Lim et al. 2014). How-
ever, rather than focusing on content and multimo-
dality, the main intent in these studies has been to
cultivate students’ multimodal and critical literacy, for
example by letting students analyse and create mul-
timodal texts in relation to advertisements (Lim et al.
2014).
An English version of the book, including a thorough
presentation of the model along with numerous text
examples will be published by Springer.
This is also discussed by Danielsson, Lofgren, and Pet-
tersson (accepted), who noted an extensive use of such
anthropomorphic metaphors in chemistry texts and
classroom discourse.
This also relates to a more general view of meta-
cognitive skills (e.g. Mevarech & Kramarski 2014).
Apart from giving a more comprehensive background
to the model, we devote half of the book to analyses
of pedagogic texts from different content areas and in
different media.
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