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Instructional images are used widely in textbooks and other learn
ing materials, but the role of learner interpretation has not been ad
equately explored. While previous research has demonstrated the 
diversity of interpretation derived from images by learners, this re
search has not consistently taken place in the context of authentic 
learning tasks. In this study, we examine the interpretations made 
by in a university environment in an authentic learning context
specifically foreign language learners. Participants included English 
speakers learning Arabic and Arabic speakers learning English, and 

their use of a set of designed illustrations. Meaning-making and 

decision-making strategies were identified. demonstrating the non
deterministic role of images in the learning activity. 
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Introduction 
Instructional illustrations are commonly used in instructional materials. 

Decades of research on visuals in learning, spanning from the 1950s to the 
1980s, has been focused on understanding the forms (i.e., visual elements 
like size, color and texture (Wong, 1993) of such images and the develop
ment and use of message design principles (Fleming & Levie, 1993), with 
comparatively little attention to how learners make meaning from images. 
This research extends a 2004 study into the learner's process of interpreting 
and making meaning from instructional images (Boling, Eccarius, Smith, & 
Frick), with the goal of understanding more about the active role of learners 
in their use of simple images while completing an authentic learning activity 
in order to consider implications for designers of instructional images. 

Review of Literature 
Several distinct perspectives are discemable in the study of visuals for 

learning across six decades, which are instructive in guiding the framing 
of contemporary research in this area. To contexualize this study, we will 
address research on images and their use in instructional settings, first in a 
chronological overview of the literature, then through a topical overview of 
perspectives commonly used in this area of research---cogn itive load theory, 
semiotics, aesthetics, and the role of the designer. 

An Historical Overview 
The 1950s and 1960s were characterized by the concerns of designers 

for the form of images themselves and studies revealing which forms at
tracted attention, or were preferred by children (Spaulding, 1955); how artis
tic treatment of textbooks might enhance memory for printed texts (Smith, 
1960); and how the perception of images and preference for images changes 
by age (Travers, 1969). During this period there was certainly a recognition 
that the viewers of images must interpret them- "In order to be an effective 
communication medium, an illustration must not only interest the viewer but 
must be interpreted by him accurately. Research thus far has only given us 
hints as to the factors which assure correct and complete understanding of 
a pictorial illustration" (Spaulding, 1955, p. 44}-but the presumption was 
also that correct and complete understanding of instructional images could be 
assured. We characterize this presumption as deterministic, meaning that an 
image will cause understanding or that a certain form of graphic will always 

produce the same response in all learners for whom they are intended. 

The 1970s through the 1990s were dominated by the application of the 
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scientific method and psychological principles to images, still from the de-
1erministic stance that anticipates invariant-although contextualized-re
sponses on the part of viewers to the content of images and to their formal 
properties (Holliday, 1973). Thjs includes the publications famil iar to in
structional designers in the area of message design (Fleming, 1987; Knowl

ton, 1966; Winn, 1993). Message design (Fleming & Levie, 1993) retained a 
strong base in craft knowledge (e.g., application of concepts like warm and 

cool colors or static and dynamic composition) passed from one generation of 
craftsman to another and deeply tied to the forms of objects/images (Rissati, 
2007), while incorporating implications from experiments of the time into the 
workings of the visual perceptual and cognitive systems, a classic example 

of which is adaption of the work of Paivio ( 1971). A well-known example 
of this merging of craft and scientific knowledge is the extended, carefully 
conducted series of studies carried out by Dwyer in which different treat
ments of images are compared for their effect in different types of learning 
with students of differing characteristics (e.g., Spotts & Dwyer, 1996). The 

ties to Shannon and Weaver's ( 1949) simple transmitter-receiver diagram at 
the introduction of their complex mathematical theory of communication are 
evident in this era, as made clear recently by Richey, Klein & Tracey (20 I 0) 
in their survey of fundamental knowledge in the field of instructional design; 
the underlying idea seeming to be that if channels of communication can be 
made sufficiently clean (or free of noise) and the symbols sent through those 
channels sufficiently well established in advance (through direct learning, 
experience, or unspecified other means), the received meaning will inevitably 

be consistent with the intended meaning. As a representative of the message 
design era, Pettersson (1982) likewise tried to draw lines between craft-based 
practice and scientific reasoning, positing that preferences for color diverge 
based on geography and the resulting influence on the human visual system 
(bright sun versus subdued light in northern hemispheres) and by technologi
cal capabilities for producing images. Similarly, preferences for framed or 

unframed imagery have to do with historical and architectural surroundings 
with which learners are familiar. 

Certainly acknowledgment that interpretation plays a role in using im
ages for learning does exist in the literature across decades. Levie ( 1978), 
strongly associated with message design, acknowledged that symbolic versus 
perceptual behavior is the major concern for designers of instructional pic

tures; that i~, the important questions have to do with the mental processes 
of learners using images. Salomon (1979) discussed the functional role of 
images, and posited a translation between pictorial cues (elements of pic
tures) and mental representations ("basic mental entries of particular ideas" 
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(p. I 17)). This functional view focuses on the designers' intentions for the 
roles that images are supposed to play; a shift away from the fonns of images, 
although not entirely divorced from determinism-an underlying assumption 
that certain qualities in an image will produce a certain effect in the learner, in 
the framing of behaviorist stimulus-response. Likewise, Duchastel summed 
up a meta-analysis of literature published in 1980 by saying, "what a picture 
looks like is of secondary concern; primary concern needs to focus on what 
a picture does in its particular context. I strongly believe that the functional 
approach needs to replace the morphological one in research on illustrations" 
(p. 286). 

At least one voice emerges during the I 990s from science education, 
with the view that images and layouts to support learning could be improved 
by the collaboration, or at least participation in a form of usability testing, of 
learners in their development (Benson, 1997). There are suggestions here of 
the active role that learners play in relation to instructional images as they 
are using them, although the dominant view during this period of the role of 
instructional graphics is deterministic or quasi-deterministic as evidenced by 
a comparative dearth of curiosity on the part of scholars regarding what is 
happening inside learners' heads as they confront the images intended to help 
them learn, even as it is acknowledged that interpretation goes on. 

The 2000s so far have been mixed in the approach to studying and un
derstanding visuals for learning. Scholars studying images and images as part 
of multi modal texts emphasize interpretation on the part of readers as a cen
tral feature of how images are used (Kress, 2004; van Leeuwen, 200 I; von 
Engelhardt, 2002). Within the field of instructional design, the learners' role 
in interpreting graphics takes central focus in some research. Watkins, Miller 
and Brubaker (2004), for example, studied 60 elementary students using im
ages in the context of science learning and observed that these students "dem
onstrated a propensity for constructing their own interpretations to describe 
visual representations" and that "only two ... chose to read any part of the 
accompanying text" which was intended to clarify the meaning of the image 
(p. 23). Their conclusion was that research should "concentrate on investigat
ing learner understanding and interpretation" (p. 23). Although focused on 
web materials and symbols rather than instructional materials per se, Knight, 
Guwamadena and Aydin (2009) distributed a questionnaire to 232 adults in 
four countries eliciting their interpretations of"icons and images drawn from 
26 US academic websites" (p. 22), finding that those interpretations were 
culturally influenced consistently within the constraints of Hofstede's model 
of cultural dimensions (p. 28). At the same time, however, new titles offering 
guidance to designers of images to support learning include both statements 
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like "[viewers] make inference(s) about the visual and construct an interpre
tation from it" (Malamed, 201 l, p. 34) and designers "work with tools and 
actions to manipulate how the learner will 'see' or perceive instructional 
information" (Lohr, 2007, introduction; emphasis added). 

Cognitive Load Theory (CLT) · 
Cognitive load theory related to multimedia (Mayer, 2005, 2009) may be 

seen as an extension of the application of psychology to the study of images 
in instruction, in this case with psychology foregrounded. Few images are · 

present·ed in these publications, and little verbal discussion of the fonns of the 

images that were used is provided. Instead the focus is on the functioning of 
the brain as evidenced in psychological research, and speculation about how 
that functioning interacts with images, primarily in terms of the purposes for 
which the images are intended. This is again a deterministic view: images 
provided to learners for certain purposes are expected to result in the same 
kinds of responses across learners consistently, according to the cognitive 
load hypothesized to be imposed by those images, contained both in their 
content and their form(s). Research seeks to identify these responses in terms 
of the cognitive processing that images require of the learner. Recently, ques
tions are being asked about the disconnection between this research and the 

forms of images, with the implication that the individual learners do play a 
role in the differential effectiveness of images to support learning (Morrison, 
Anglin, & Morrison, 2012). 

Semiotics 
The semiotic perspective applied to images in learning bas run parallel 

to deterministic views, albeit not always within the domain of instructional 

design. The semiotic perspective influencing this study is formalized by Sless 
(1986) who questionea in detail an early view of semiotics in which research
ers tended to conflate their own interpretations of images with those of other 
viewers. Sless (1986) points out that creators of texts- including images as 
texts- have to imagine the readers of those texts who, in tum, must imagine 
the creators of the texts as part of the process of interpretation. This perspec

tive caITT be seen in action when Schriver (1997) carried out an empirical study 
showing that users o f information graphics consider the creation of those 
graphics as they interpret their meaning, demonstrating that viewers draw on 
multiple sources of input, internal and external to the images themselves
including speculation regarding the designers- in order to interpret them. 
More recently in another study, learners were asked directly what might have 
been the designer's intention regarding the instructional purpose of visuals 

Boling, Gray and Modell · Learners Interpreting Instructional Images 



32 

within an e-leaming lesson; learners were able to articulate their speculations 
and those speculations were consistent with the designers' stated intentions 
only about half the time (Jin & Boling, 2010). Several other researchers ad

dress in detail the full interplay of text and images as they are interpreted 
by viewers (Kress, 2004; van Leeuwen, 200 l; von Engelhardt, 2002), not 
always directly addressing instruction and learning but foregrounding these
miotic interaction between images aod viewers. 

Aesthetics and Experience 
In parallel with developments from a semiotic perspective, aesthetic and 

experiential approaches to instruction, including the interaction between the 
learner and instructional materials, have risen in prominence in the past de
cade. This perspective draws on Dewey's concept of aesthetic experience 
(1938/2005), described by Parrish (2005) as being "heightened, immersive, 
and particularly meaningful" (referencing Dewey 1934/1989). In an instruc
tional context, this concept includes the potential to draw together both a ho
listic view of the instructional experience (Parrish, 2005) and the transactions 
inherent in this experience between the materials and the learner (Parrish, 
Wilson, & Dunlap, 20 I 0). In this way, the aesthetic or experiential perspec
tive maps simi lar relationships between artifact, viewer, and interpretation 
as in the semiotic perspective, while moving the locus of evaluation or at
tention away from formal properties or learning objectives to a holist view 
of how learners plot their experiences over time. This framing has been used 
extensively by Parrish, including suggestions on how to incorporate this way 
of thinking into the design of instructional materials (2009). This perspective 
bas the potential to move a reckoning of cognitive load away from solely 
looking at individual components of the design, toward the experience at 
large, as Miller (2011) demonstrates with the use of emotional design and 
aesthetic attention in an assessment context. 

The Role of the Designer 
Given the complexities of the semiotic and aesthetic perspectives, de

signers of images intended to support learning are not sufficiently well in
formed by traditional guidelines. These guidelines have been drawn histori
cally from message design, which merges craft and psychology (Fleming & 
Levie, 1993), firom empirical comparisons focused on the images themselves 
(Dwyer, 2007), or from theory-driven experimentation focused on the prop
erties of images (Mayer, 2005). All of these guidelines can be helpful, but the 
manner in which they address viewers of images-in this case, learners- is 
to address their universal or invariant, perceptual and cognitive responses 
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to images. Such studies imply strongly that a move on the part of the de
signer will directly, and inevitably, determine a response on the part of a 
viewer. While this appears to be true and comparatively self-evident when 
those moves are obviously disruptive to universal perceptual and cognitive 
processes, such studies ignore the meaning-making of active learners (Car
roll, 1998) and leave designers with guidelines that, in a representative ex
ample, exhort them to avoid such disruptions, even as they strive to maintain 
a learner's interest through the use of variety (Keller & Burkman, 1993). It 
is unclear why the field might be willing to accept this as the state of our 
knowledge regarding how viewers use images to support their learning, or 
why study in this area is pushed to "the future" (Schnotz, 2009, p. 66). 

In the semiotic and aesthetic/experiential perspective from which this 
study is conducted, viewers play an active role in interpreting pictures (Gun
ther & van Leeuwen, 1996) and those learners do not necessarily interpret 
graphics-even very simple ones- as their designers may have intended 
(Boling et al., 2004). Although some general expectations might hold, par
ticularly for widely disseminated symbols (Boling et al., 2004), the designers 
of such images simply do not know what the viewers' interpretations may be. 
This raises difficult questions for the creators of instructional graphics and 
those who commission, choose, or use such graphics. Without the certainty 
that the images themselves will stimulate the interpretations we want them 
to, we are either reduced to testing each image in each context where it may 
appear-or we need to understand more completely the ways in which learn
ers will approach and use images. What strategies do they use to make these 
interpretations? 

Purpose of the Study 
An earlier study in which the interpretation of simple images by multiple 

audiences (n=600) was 9ompared to the meanings intended by their designers 
found a gap of as much as 60% between interpretation and intention (Boling, 
et al., 2004). While the images used in that study were representative of those 
in authentic contexts (Eccarius, 2004), the study was conducted outside the 
context of any learning task, with the resulting limitation that the researchers 
could not be sure whether interpretations would have been different within 
such a context. The study design, a paper survey, did not allow the research
ers to ask participants why they chose the interpretations they did. 

The current study is an extension of this original study, exploring the 
use of an authentic learning task, and constitutes an initial effort to identify 
learners' strategies for interpreting images while they are engaged in learning 
activilies. 

Boling, Gray and Modell - Learners Interpreting lnstructional Images 
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Method 
The researchers collected and analyzed observation and interview data 

using qualitative methods. We used thematic analysis to understand the strat
egies employed by learners who completed an authentic learning activity de
signed to expose these strategies. Our choice of a language learning activity 
was based on convenience because we had materials and students available 
to us through academic contacts, and because members of our research team 
had experience in teaching and learning foreign languages. Four members of 
the research team have experience as language educators and one member 
of the team is a native Arabic speaker. These language practice books and 
resultant learning contexts represent a naturally occurring, complex learn
ing situation. While cultural translation and interpretation comprise part of 
the complexity, this study does not focus specifically on cultural difference. 
These materials yielded picture-based learning activities we knew to be com
mon in language learning and appropriate for the study. 

The Context 
The study was conducted at a large university in the Midwestern United 

States which conducts a popular intensive English program as well as offer
ing courses in Arabic. The original materials we used were intended for Ara
bic speakers learning English; as we were able to identify English speakers 
learning Arabic as well, we decided to use members of both groups to broad
en the population, even though the study remained relatively small in scope. 
Participants were recruited during their language classes; sessions took place 
in nearby classrooms immediately following the formal instruction. 

Participants 
This study enrolled 16 participants, organized into eight dyads. All dyads 

were formed opportunistically by students who were studying Arabic or Eng
lish in the same course; that is, the students agreed on exiting the classroom 
that they would participate and do so as one of a pair. The participants were 
drawn equally from the two different populations: eight native speakers of 
English who were studying Arabic and eight native speakers of Arabic who 
were studying English. In both populations, 6 participants were male and 2 
female , but among the native English speakers, this yielded two mixed-gen
der groups while all the Arabic-speaking groups were homogenous in gender. 
Both groups attended classes at the university, and were in upper beginner 
level language courses. Dyads were chosen as a data collection strategy to 
enrich the think-aloud protocol. We required that the participants agree on 
their answers and after the activity asked them to explain the rationale for 
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those choices, thus externalizing decisions that would otherwise have been 
tacit and unavailable to the researchers. 

Materials 
The stimulus materials used for the study were adapted from a practice 

workbooks in use overseas for English language instruction to undergraduate 
Arabic speakers, and consisted of a matching exercise in which learners are 
presented with images and asked to match these images with text descriptions 
(Figure I). The first author, who was responsible for the creation of the im
ages, worked professionally as an illustrator for instructional materials prior 
to pursuing a research agenda focused on the design of instruction and the 
use of images within instruction. The exercise included eight images to be 
matched with e ight descriptions, and an additional "warm-up" activity that 
included two images and two descriptions (Figure 3). The instructions for 
each exercise were identical, with those for the students of Arabic translated 
into Arabic (Figure 2). 

Actlv1ty: Look at the pictures and answer the quntlon1. 

Wh"h picture shows: 

L 10meon• 1Mna bfood1 

2. ~ altl who Is slttmg on a floor? 

3. • altl who Is slttlna In 1 garden? 

4. 1 pupH In 1 c:lus.-oom? 

S. Whtch pktut e Jhows a look of concern? 

6. SOtMOt1• rm• '""' to something? 

7 . • lb<art? 

8. someone "'"'ho 1s Mftsing someonel 

G 

Figure I. English study instrument. 

H 
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:~llll ~.;,,_!I 1$1 

fr.JJ4e..»i:!~-' 

~\.~.;':ii> WI+ '-lil:i- ~ 

f~~,~~'-lil:i-T' 

Figure 2. Text from Arabic study instrument. 

Warm·up Activity: look at the pictures and answer the questions. 

[i3 ~ ,___ 
A 8 

Which picture shows.: 

Someooe telling a story? 

Someone reporting'the news? 

Figure 3. Warm-up activity (English version). 

To begin the process of creating the images used in the study, we selected 
images from a set of Engl isb language study materials in use at a university in 
an Arabic speaking country. To determine the final selection of source images 
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to be developed further, a set of seven practice workbooks from the English 
language study curriculum were reviewed and exercises were selected based 
upon a common theme of a single person in a distinct setting. Several over
lapping themes were identified in the images, and were explicitly used by the 
illustrator to create overlap in gender, sitting position, or environment (see 
Figure 4). To reduce extraneous cognitive load (Mayer, 2009), the images 
used were a professionally drawn, "stylistically consistent set of images em
phasizing the elements required to support their interpretation in the context 
of this activity" (Jung, et al. , 2011 , p. I). We used principles learned within 
the traditions of our field and the collective professional experience of the 
group in the process of revising the images, on the premise that these repre
sented the best available guidance for image creation, and we wanted to test 
images in this study that conformed to best known practice. As part of the 
revision process, content of the selected images was researched for appro
priateness and potential analogues to the Arab target culture, and suggestions 
for improvement or changes were made to the professional illustrator for 
implementation in a revised image. For example, western garb was replaced 
with the thobe, which is more common form of clothing in the Middle East. 
The illustrator incorporated this information when rendering versions of the 
images for the study, working through multiple drafts to resolve any issues 
identified by the native Arabic speaker. These adjusted images were used 
with both the native Arabic speakers and the native English speakers. 

Figure 4. Content themes present in the images selected for the activity. 
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Data Collection 
The researchers conducted eight sessions: one with each dyad. These 

sessions were videotaped and observed by one or two researchers as per
mitted by availability. Each dyad completed a practice exercise (Figure 3) 
with only two images and text elements required to be matched. Immediately 
thereafter, they completed the main exercise, including eight images and text 
elements (Figures 1 and 2). 

Participants were instructed to work together and decide on their re
sponses by consensus, thereby encouraging them to think aloud and discuss 
their thought processes with their partners as they worked. On conclusion 
of the warm-up, the researcher asked the students to verbalize their thought 
processes and explain any actions that were unclear to observers. During the 
primary exercise, the researchers occasionally prompted the participants for 
more information while the activity was being completed. 

Upon completion of the main activity, one researcher interviewed the 

participants, asking questions aimed at understanding how they made their 
decisions. These direct questions (e.g., "How did you decide that this im
age meant...?") were in itially focused on asking for explanations of specific 
exchanges between the two students, as observed by the researchers. After 
clarifying the overall decision-making process, the researchers followed up 
with a walk-through of each image and how decisions were made in the con
text of that specific image. 

Analysis 
The researchers reviewed the video of each session as a group to become 

familiar with all the sessions. Researchers transcribed each session, with 
translations into English made where necessary. The videos in which partici
pants spoke Arabic were also subtitled to simplify viewing and further analy
sis by non-Arabic speaking members of the research team. The researchers 
then conducted an interpretive thematic analysis of the session transcripts. 
Transcripts were closely read by the entire team, by individual researchers, 
and by pairs of researchers, for signs of strategies being employed by the 
participants. Qualitative analysis software was used to code the occurrences 
of these strategies across all sessions. As analysis was carried out, researchers 
attended to any potential differences between the strategies being used by the 
two groups of participants. We did not see any such differences, and fe lt this 
was likely due to the fact that we were examining the strategies for interpret
ing images and not to the specific interpretations they were making. 

Through group analysis of the coded transcripts, emergent strategies 
were named and collapsed into distinct codes whenever overlap was detect-
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ed. Numerous strategies were used for the verification of codes, including: 
close reading of the text, checking of interpretations with other researchers, 
and checking of all instances of each code to ensure consistency of applica
tion. The final codes were agreed upon by a group of researchers. The final 
coding scheme included 11 distinct codes falling into two categories: mean
ing making strategies and decision making strategies. Once these final codes 
were determined, and definitions for each code were agreed upon by al l re
searchers, each transcript was reviewed a final time by a pair of researclners, 
with a follow-up group meeting for inter-rater agreement. 

Findings 
A total of 233 excerpts were coded across the eight data collection ses

sions (see Table I for a summary of coding). Each excerpt was coded non
exclusively, with an average of 1.8 codes (min= I; max=4) per excerpt. Ex
cerpts averaged 50.24 words in length, with a median of 39 words (min==S; 
max=209). 84 excerpts were coded from Arabic participants who were learn
ing English, while 149 excerpts were coded from English participants learn
ing Arabic. Each excerpt represented a complete thought or exchange around 
a single idea. 

Table J. Code Application by Participant Group. 

Code English Arabic Total 
Students Students 
Learn mg Leaming 
Arabic English 

lived experience 42 38 80 

extended narrative 17 9 26 

image-text switching to generate 29 12 41 
possibilities 

negotiating meaning 10 5 15 

internal context 79 42 121 

envisioning the designer 8 3 II 

narrowing tho: field 23 17 40 

language mechanics 24 2 26 

image-te~t switching to checJ.. 12 7 19 
imerpret11tion 

partner-<:hec:king 7 7 14 

extrapolation from minimal cues 24 4 28 

Boling, Gray and Modell - Learners Interpreting Instructional Images 
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The final set of codes were grouped into two categories: meaning-making 
strategies and decision-making strategies (see Table 2). Meaning-making 
strategies include references to a student's lived experience, creation of an 
extended narrative, a switch between image and text in order to generate pos
sible answers, the negotiation of meaning with their partner to develop con
sensus, the identification of features within the internal context of an image, 
and the envisioning of a designer that has produced the learning materials. 
Decision-making strategies include the elimination of items to narrow the 
field, using knowledge of grammar or syntax to select or eliminate an answer, 
a switching between image and text to check a possible interpretation, con
finnation of a decision with a partner, and the extrapolation of cues from an 
image or word without explicitly making meaning. 

Table 2. Meaning-making and Decision-making Strategies Used in the Coding Process. 

Meaning-Making Strategies 

lived experience Combines elements of the image to activate culturally, personally-
siniated schema, and/or applies existing schema to an image. 

extended narrative Makes up a story related to, but not literally depicted in, one or 
several available images. 

image-text switching to Changes the focus of attention rrom image to text and back to 
generate possibilities generate possible directions for interpreting meaning. 

negotiating meaning Discusses individual expectations to reach consensus on the 
meaning they will accept for an image. 

internal context Identifies salient features of an image based on its being part of a 
set. 

envisioning the designer Addresses, directly or indirectly, the possible intentions of a 
designer/writer who has produced the text 

Decision-Making Strategies 

narrowing the field Eliminates items separately from comcnt of images or text (as in 
eliminating items already decided upon). 

language mechanics Deterrnines an answer by relying on knowledge of grammar and 
syntax. 

image-text switching to Changes the focus of attention from image to text and back to 
check interpretation check or raise confidence in a candidate decision. 

partner-checking Asks about and/or confirms a candidate decision. 

extrapolation from Selects an image element or a word that allows her to act without 
minimal cues explicitly making meaning. 

Meaning-Making Strategies 
These were the strategies the researchers intended to observe. The strat

egies are focused on interpretation of the images within the context of the 
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learning activity, rather than on simple identification of objects depicted in 
those images. 

Lived experience: Study participants often invoked live·d or vicarious 
experience in their construction of meaning. 

Facilitator (F): Then why not Ethe one with tables? 
Participant Left (PL): Because it is an atmosphere ,of a library 
F: No impression of a classroom? 
Participant Right (PR): Right, when we see the image then we could 
see that it must be a library as the classroom does not contain as 
many books as the library in addition to the big tables. 
1sr language Arabic dyad-4663-5150 

Extended narrative: As participants became involved in the construction 
of meaning in the provided images, they created narratives to engage with the 

depicted concepts, importing meaning that was not explicitly defined in the 
original image. 

PL: It looks like she is thinking over friend or something. I just look 

at that would be her mother. 
PR: No just her friend. 
PL: Yeah. Like reading a Jot of [inaudible] from her friend. 

JSI language English dyad-12808-12983 
image-text switching to generate possibilities: Participants switched 

their focus between the provided image and question/answer text in order to 
generate explanations or possibilities for interpreting meaning. This search 
was bi-directional, and included the searching of question/answer text for 

potential vocabulary derived from the image (e.g., play, blood, Arabic word 
for library), and the discovery of known vocabulary words in the question/ 
answer text that was then read back into the images (sometimes resulting in 
extended narrative or lived experience, which were coded s imultaneously 
with this code). 

PR: What is H? What is she doing? 
PL: It is giving blood. [identifying image] 

PR: Do we know what blood is? [scanning the text looking for a 
candidate word that matches the image interpretation they decided 

on] 
PL: No. 
]"language English dyad-5770-5868 

Negotiating meaning: Negotiation of meaning primarily occurred in the 
partners' divergent interpretation of image features, and how that affected the 
meaning of the image at large (and if that meaning matched with the chosen 
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answer text). In most cases, this negotiation was carried out with a discussion 
of foregrounded elements in the image or question/answer text. 

PR: Concern is looking at herself'? I don't kTiow 
PL: 5 I feel the picture shows a look of 
PR: I feel it's important 

PL: I feel also bas if she has lost someone carrying the doll, l don't 
know 
Facilitator: Please you' II have to agree here 
PL: Th is one is remembering and the other one is carrying the doll 

as if she is remembering somebody 
PR: This one shows missing but this one is only a little girl carrying 

a doll 
/" language Arabic- 2463-2880 

Internal context: Ln the process of carrying out meaning-making in the 
context of an image, participants evaluated characteristics of an image based 
on their relationship to other features in that images, or to other images in a 
set. Almost half of the excerpts (28/69) coded with this strategy co-occurred 
with the "extrapolation from minimal cues" code, implying that the salient 
features that were iderntified as a set were often created by the user, but not 

necessarily intended by the designer. 
PR: They are both sitting sitting, one of them is on the garden and the 

other is ..... l mean the sentence is one, the different is in the floor and 
garden. 
F: Ok. 
PL: For me, I compared between the two using one thing, l didn't con
sider it from the beginning, I thought of other things . for example, when 
we said picture D, here she is truly sitting, ok. 

F:Aha 
PL: Here he is sitting, and here he is sitting. The problem is that for this 
one there is indications for things other than sitting, there is thinking 

happening. 

F: Aha 
PL: You got me, so there is not similarities in here. That's why I did not 
choose immediately and kept these information to not confuse the two 
pictures. So I took the rest of the information from the rest of the pic
tures, ok, and come back and start branching on the issue. For example, 

in the two similar pictures, where they are sitting. That's why understood 
it this way. So sorry but everyone has their oWTI style. 
18' language Arabic- 5807-6773 
Envisioning the designer: Although not appearing in the course of the 
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activity, debriefing questions posed to the participants after the activity elicit
ed clear evidence that they could and djd consider the designer of the images. 
The strategic design of the images as a set was the most common concern, 
including the need for consistent cues for the learner to interpret the image 
correctly. In the exchange below, the participants do not name a designer 
explicitly. However, close reading reveals that the speaker is addressing the 
actions of an unseen designer. 

PR: Yeah, to see the two that were kind of similar 
PL: Yeah, and people always look for continuity [across multiple im
ages] 
PR:Yeah-
PL: So if you use like similar, like the same objects or like similar objects 
throughout your images, it's like--keep people like [inaudible] I guess. 
Or like say if this was a movie or something, they would-
/-" language English- 19246-19562 

Decision-Making Strategies 
While we were not initially looking for decision-making strategies in the 

context of this study, we found that they were often intertwined with meaning 
making. The strategies are focused on how the partners decided to confirm 
their decisions apart from explicit interpretation or meaning making. 

Narrowing the field: Learners attempted to reduce the number of avail
able choices, either by deciding to come back to an answer in the future, 
deciding between two equivalent choices (where the amount of informa
tion- or lack thereof- seems to be equivalent), or making a guess once all 
other available choices have been used. This strategy also included crossing 
out answers that had already been used (in an attempt to see what answers 
still remain) or starting with the vocabulary that was most well known by the 
participants. . 

PL: Yeah, just like isolate the ones that you do know and then like figure 
out when-what choices you can eliminate from there. 
/

51 language English-14785-15044 
PL: Concern what is meant by concern; I don't know this word, let's 
leave it to the end ... 
/" languageArabic-1712-1833 
Language mechanics: Language mechanics were used to by learners to 

make decisions based both on surface characteristics of the questions and 
answers, and on the specific gender of words or conjugations of verb. 

F: And um lets go to the 3rd one. How did you decide on number C? 
PL: Um, he is giving blood or having some sort complicated medi-
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cal procedure done 
PR: Yeah hehe 

PL: And [khamsa=five] was the most complicated sentence left. 

PR: And we did not know what it means, so .. 
PL: Had no clue what, l don't think I know any of these words. 

/" language English- 6854-7187 
PR: The word 'concern' is a little strange and when I answered this 
last one, 'someone is missing someone" listening to, r started to re
member that 'concern' ' look'. The verb look is seeing. 
F:Ok. 
PR: So I figured out that concern is a mirror. [the strategy used re
sulted in the correct image, but the wrong vocabulary word] 

/"language Arabic-7043-7291 
Image-text switching to check interpretation: Learners switched their 

focus between the provided image and question/answer text in order to final
ize their decisions. Most of the instances of this code involved the learners 
searching for a specific feature in the image based on a vocabulary word they 
knew, confinn ing their answer. This strategy allowed the learners to disregard 

certain characteristics of the image in deference to a specific action or ele
ment. 

PL: The answer is there is nothing but it, then we connect it to 
mmmm ... someone ... someone listening to something, so maybe if 
he is listening to something then it could be this one [referencing an 
image of a person I istening to music with headphones]. 
I" language Arabic-5705-5889 

Partner-checking: Prior to finalizing a question, learners occasionally 
confirmed the answer they had decided on with each other. Although some
times this was merely confirmatory of previous discussion, at times this pro
cess also caused the learners to rethink or negotiate their position. 

PR: I think [shakhasa = a person] so probably she is thinking about 

someone, a person [referencing an image with a thought bubble 
which representing a woman thinking about someone]. 

PL: Yeah ok 
PR: So probably this is D. 

I" language English-4680-4806 
PR: l think this one. Ok E. Are there any other classroom here, this 
is library, right. 
PL: Yes, this is library. 
/st language Arabic-3162-3285 

Extrapolation from minimal cues: These strategies included selecting an 
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image based on an extrapolation from the text, such as translating or intuit
ing a specific word from the question and answer, and using that word alone 
to guide the image selection process (often resulting in narrative, which is a 
meaning-making strategy). There were also instances of learners picking an 
answer text based on instinct, or how the text "made them feel." The com
parison of images and text also expanded to a definition of larger categories 
across the image set, including extrapolation based on assumptions of gender 

and age. 
PL: But it is possible. Yeah. Because she looks, they look grown like 
more. So. 
I •1 Language English- 9529-9610 
F: So like say in C, what made you pick the blood instead of some
thing else that was going on in the image? 

PL: Well, for some reason, this last word reminded me of blood 
F:OK 
PL: l don't know why- I- I had no idea why, it just did. So I just 
went with it [laughs] And uh, I mean they always say go with your 
first instinct, right? 
/ SI language English-12491-12995 

Discussion 
Meaning-making and decision-making were observed to be dynamic 

processes, linked to each other without differentiat ion on the part of the par
ticipants. The learners' focus was on completing the activity, a familiar one 
for them in the context of Language learning. They made the assumption, pre

sumably based on their experiences in this context, that there would be one 
and only one image matching each of the text items and used this assumption 
to influence their decision-making and their interpretations of images. They 
were aware of the human hand behind the design of the activity and the ap
pearance of the images. While their strategies were purposeful, they were 

also fluid, without systematicity. Meaning-making and decision-making op
erated together, with meaning-making occurring about half again as often as 
decision-making (294: 127). In an activity chosen to emphasize the need for 
meaning-making it may not be surprising that meaning-making dominated, 
and this may not be typical for all activities involving images. It is highly 
suggestive, however, that meaning-making predominated in this activity us
ing simple images- interpretation of the images was not automatic for these 

learners, despite the simplicity of these images. 
While we judged the images to be consistent with general principles for 

instructional graphics, as much as we could make them so, we were sur-
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prised by some of the impact our design decisions appeared to have made in 
the active meaning-making process. We revised the images to be stylistically 
consistent in order to reduce the need for decisions about which details mat
tered or did not. However, one dyad interpreted the images as something like 
a cartoon or storyboard, meant to be seen as part of an integrated story. This 
was not a deterministic outcome; not every dyad responded in this way, and 
these learners downplayed or ignored the idea eventually when they could 
not make sense of the story. ln other instances, learners picked up details of 
images that had been stripped down to wbat we considered essentials, and 
interpreted them as communicating more than we realized. 

Reviewing the numbers of strategies in both categories used by these 
learners, the rapidity with which they switch from one to another or discard a 
strategy that is not working for them, we are struck by their cognitive flexibil
ity and the limited extent to which any determinism appears to be involved in 
their response to the images that embodied our design decisions. In this study, 
for which simple images were used and for which those images had been 
created in accordance with the guidelines offered by our field, we see that: 
multiple strategies are required to use the images effectively; understanding 
is not determined solely by the properties of these images; and the question 
of the cognitive load they may impose is not simple. With regard to this last 
point, we might be able to label the forms of cognitive load-intrinsic, sa
lient and extraneous (Mayer, 2005)-that each aspect of these images might 
represent in this activity from the perspective of their creators. However, it 
was apparent that the learners themselves added complexity to even simple 
images that were devoid of decoration and were stripped to what experienced 
designers considered to be the most salient e lements. rn addition, those im
ages clearly functioned within a web of meaning-making that involved the 
learners' awareness of their context (i.e., a language lesson), their strategies 
for completing an activity which they knew to be governed by tacit rules 
(i.e., there will be only one answer per question), their content knowledge as 
it intersected with the use of the images, and their broader knowledge of the 
world outside the learning activity (e.g., libraries, classrooms, portable music 
players, blood donation). As we viewed the strategies these students were 
using, the images did not stand apart; their contribution to cognitive load 
was not a singular and universal "weight" added to an otherwise separate and 

known quantity- the instructional activity. 

Limitations and Opportunities for Future Research 
This study used a small number of participants, the number our small 

team could handle given the open-ended verbal data we collected. We took 
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advantage of the language programs at the study site to include two groups 
of language learners in this number to mitigate this limitation. We also con
sidered the study to be exploratory, in terms of whether or not we would 
be able to discern the learners' strategies using our study design. While we 
did include two distinct cultural groups in the study, we used culture as a 
typical framing for learning (i.e., an authentic type of complexity found in 
instructional materials) and did not focus specifically on cultural differences 
in interpretation. As discussed previously, this was in part because we were 
examining strategies for interpretation rather than the interpretations them
selves. The use of dyads to externalize learners' thinking during the think
aloud protocol masks some aspects of individual strategies for participants 
who are somewhat passive in the dyad. On balance, however, we saw the 
method as a positive extension to standard think-aloud protocol in that it did 
elicit a range of statements about strategies through exchanges between par
ticipants. 

The structure and scope of this study indicates a variety of future re
search opportunities in this area, including: verification and expansion of the 
meaning- and decision-making strategies we identify in this study in broader 
instructional contexts; the role of age, cu I tu re, or other environmental factors 
in shaping particular strategies; and how best to account for these strategies 
in the creation of instructional visuals, through processes such as user re
search or usability testing of materials. 

Conclusion 
Learners do, indeed, use a fluid, active, and inter-related mix of strate

gies to decide what an image is supposed to mean to them in the context of 
a learning activity. We have to let go of the idea that specific visual forms 
ensure outcomes when used to support learning, or that simple images are 
simple in the context of a learning activity. In place of this view, we see a 
rich interplay of meaning-making and decision-making on the part of learn
ers who can be ascribed interpretive agency, and these learners use distinct 
types of strategies that are discernible and worthy of more exploration. A 
larger study could establish these types more definitely and allow us to un
derstand which, if any, display consistently the co-occurrence we observed 
in this study. With that knowledge, more and less effective use of strategies 
might be identified in various contexts and made amenable to improvement 
so that learners can take maximum advantage of graphics supplied for their 
support. 

A potential implication for researchers is that attention could produc
tively be paid to exploring how learners' strategies can be focused and made 
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more effective as an adjunct to successful learning. This knowledge, com
bined with positive practices already in place among designers regarding the 
forms of graphics that, while not detennfoistic, are supportive of learners' 
interpretations, could represent a leap forward in the use of visuals for learn
ing. 
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