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ABSTRACT 
Due to the educational importance of visual devices, textbooks should have good equilibrium between text and 
image. Photographs are one of those devices. When included in school textbooks they may act as mediators 
between science knowledge and the real world. This research focused on investigating to what extent those 
photographs may promote the integration between science knowledge and the real world. Photographs included 
in the theme “Resources Sustainable Management” as it is approached in three selected 8th grade Natural 
Sciences Portuguese textbooks were content analysed. The analysis was supported by a checklist including the 
following dimensions: number of photographs; types of photographs; location of the photographs; role of the 
photographs; caption of the photographs; contextualization of the entities photographed; nature of the entities 
photographed; relationship of the photographs integrated along the text with the text itself. Findings reveal that 
the textbooks analysed include a high mean of photographs per page. Besides, they show photographs that, in 
most cases: are integrated along the text; aim at illustrating contents being presented; focus on entities and 
situations familiar to students. In some cases, a considerable amount of photographs: do not have a caption; are 
not mentioned in the text; are not related to the content presented. This way of using photographs may impair 
their role of mediators between science knowledge and students’ everyday world and may have a reduced or 
even null added educational value: These results have implications for textbook illustrators and authors, as well 
as for teachers. 
 
INTRODUCTION 
The main goal of science teaching in schools is to develop children´s scientific literacy so that they can 
appreciate the scientific endeavour, understand the natural world and use science in their future personal and 
professional lives (Martins, 2011; Johntson, 2011). This is especially important at the compulsory education 
level that is targeted to all children. To attain that goal, science taught in schools should be based on real socio-
scientific contexts (Gilbert, 2006; Lavonen et al., 2010; King, 2012). However, science teaching in schools has 
hardly adopted this approach and, more often than it should, it stays apart from people’s everyday life and word. 
A consequence of this is may be students’ lack of interest in science which may not only have a negative effect 
on their performance level in compulsory education but also lead them to avoid taking science at upper 
secondary school and university. 
Besides, research has shown that when children enter school they already hold some conceptions that are 
inconsistent with the scientific point of view and that are hard to overcome (Devetak & Vogrinc, 2013). 
According to Pozo and Gomes (1998), those alternative conceptions may have three main different prevailing 
origins: sensorial, analogical and social. In fact, social encounters (e.g.: with science non-specialists as well with 
mass media information, magazines, popular books, movies, etc.) convey information and ways of explaining 
natural phenomena that may reinforce students’ alternative conceptions or even induce new ones. Being a human 
enterprise, and therefore a naturally non-perfect work (Leite, 2002), textbooks are one of the tools that may also 
convey alternative conceptions to students too, namely through the visual information they include (see, for 
example, Leite, 1999; Leite & Afonso 2001), the way they use it and the things they omit about it. 
As Ahtineva (2005) argues, school textbooks should promote a bridge between the real world and the scientific 
theories that explain them. They should also include information in such a way that students, with different 
previous experiences and knowledge, can understand how science and the real world are interconnected, and 
they should do it without taking the risk of reinforcing and inducing alternative conceptions. Besides, as Devetak 
and Vogrinc (2013) point out, a good textbook should have a good equilibrium between verbal information 
(given through a text) and visual or pictorial information (e.g., graphs, tables, drawings, photographs, etc.).  
There are many words associated with visual or pictorial devices or images. López-Manjón and Postigo (2014) 
consider the existence of several types of images, some more realistic than others: illustrations that include 
photographs, technical images and drawings; visual diagrams that deal with structures and processes; verbal 



 TOJET: The Turkish Online Journal of Educational Technology – July 2015, Special Issue 2 for INTE 2015 

! !

Copyright © The Turkish Online Journal of Educational Technology 
427!

!

diagrams that include conceptual maps, tables, and charts; and graphs. This paper focuses on photographs, 
presented either alone or together with other types of representations. However, it draws also on literature 
focusing on other types of visual devices as all of them share the need for perception to be used when making 
sense of them. 
Pictorial information may be a relevant facilitator of school learning (Cook, 2008) because science deals with 
abstract concepts that may not have visual exemplars (Devetak & Vogrinc 2013) or whose exemplars do not 
belong to students environment. However, pictorial information may face students with several obstacles that 
need to be taken into account and avoided, as they may lead to unintended misunderstanding of the images 
(Colin, Chauvet & Viennot, 2002) and prevent learning from taking place. In addition, it is worth nothing that 
Colin, Chauvet and Viennot (2002) found that difficulties with images are similar for students with and without 
previous education on the theme. Therefore, it cannot be assumed that images “yield their meaning directly and 
simply” (Stylianidou, Ormerod & Ogborn, 2002, p. 20). As perception is a cognitive tool that needs to be used 
when learning from visual devices, the result of students interaction with an image will depend at least in part on 
the learners’ characteristics (including their cognitive structure, work memory, learning and cognitive styles, 
etc.) as well as on the characteristics and context of the image they try to interpret to make sense of. Therefore, 
as Cook (2006) argues, “Without proper design and consideration for individual differences among learners, 
visual representations may be no better than textual information alone or, at worst, may actually interfere with 
learning or lead to misconceptions about scientific phenomena.” (p.1087). Hence, images selection should be 
consistent with cognitive learning principles. This means that they should be integrated with text in such away as 
to “improving contiguity and coherence of the text and illustrations, as well as eliminating irrelevant materials” 
(Cheng, Chou, Wang, & Lin 2015, p.485), in order to help the reader to minimize the extraneous and 
unnecessary memory work load.  
Textbooks make use of many types of visual displays to help students to learn difficult science concepts (Cook, 
2008). Over the last decades there has been even a tendency to increase the amount of pictorial and colourful 
information in textbooks. In some cases, this increase was so large that it led textbooks to use ten times more 
images than press articles on science and technology do (Dimopoulos, Koulaidis & Sklaveniti, 2003). 
Photographs are the most frequent pictorial devices included in textbooks and can play several different and 
important roles in them (Pozzer & Roth 2003). If well-chosen and properly used they can act as mediators 
between science knowledge and the real world (Dourado, Morgado & Leite, in press). Unfortunately, most 
textbooks include photographs with decorative (Perales, 2008) and selling purposes (Cook, 2008) and they 
would then be dispensable from a pedagogic point of view (Perales, 2008). Besides, it is worth noting that 
photographs obtain their powerful role as representations of the real world through the reader’s work. On one 
hand, the texts that are co-present with the photograph should provide useful guidance for reading the 
photographic image, reducing the number and diversity of possible interpretations; on the other hand, students 
should both receive instruction in critical analysis of photographs and be involved in such practices but, 
unfortunately, this hardly happens (Roth, Pozzer-Ardenghi & Hans, 2005). 
Despite the acknowledged potential value of photographs as teaching and learning devices, several limitations 
have been identified in photographs used in textbooks. A meaningful amount of photographs included in 
Portuguese physical sciences textbooks show decontextualized entities as well as settings that are too familiar to 
students (Dourado, Leite & Morgado, in press) and have no added value in terms of promoting students’ 
learning. López-Manjón and Postigo (2014) found out that even though there are some cases of suitable uses of 
colour and graphic elements in school Spanish Natural Sciences textbooks, visual resources are not good 
enough: the title is included in only 60% of the images, some titles do not help reading the image properly and 
have no reference to the representative nature of the image; only 46% of the images include labels of different 
parts and the text does not make any reference to the image (76%). These results reinforce Lee’s (2010) concern 
about the quality and utility of representations in modern schools textbooks. In fact, as reading science textbook 
pictures is not at a trivial task for pupils, “teachers need to spend time and effort talking through the meaning of 
the images with them.” (Stylianidou, Ormerod & Ogborn, 2002, p.20). 
Acknowledging the idea that for visual representations to have educational value they need to be properly 
selected, structured and integrated with other elements (namely the text), it has been argued that it is worth being 
aware of the powers and weaknesses of the images included in textbooks or other educational materials and have 
a sort of checklist that helps teachers and textbook illustrators to think about images. Thus, several authors have 
developed tools to analyse visual material, namely photographs, included in textbooks. Some of these tools are 
more comprehensive than others, they include different dimensions of analysis and the categories defined for a 
given dimension may differ from author to author too. This diversity of criteria of analysis makes it difficult to 
compare results of the different studies and suggests the need for a comprehensive device that enables a more 
systematic analysis of this type of material. Table 1 synthesises some of those tools, mentioning the dimensions 
focused on in each study. 
Even though in different ways, all the authors focused on the function (or role) of the photographs or visual 
representations, as well as on the type of photograph. These are important dimensions as they have to do with the 
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purpose of the photo and the cognitive requirements it offers to the students. Other aspects pedagogically 
relevant aspects that were mentioned in at least one of the papers is referencing the image in the text, and 
characteristics of the visual component of the image. The former has to do with the interrelationship of 
photograph and the co-present text and it inform about the way textbooks authors would like the photo to be used 
and limits its possible interpretations. Also, the integration of photographs in a task is a relevant issue as it is 
informs about the existence or not of appropriate guidance for exploring the photograph. Number of photos and 
size of the photograph are technical elements that may inform about the required equilibrium between diverse 
ways of conveying information to students. 
 

Table 1: Synthesis of some criteria developed to analyse visual material included in textbooks  
 

Authors Dimensions of analysis 

Dimopaulos, 
Koulaidise & 
Sklaveniti (2003) 

Q Type of image 
Q Function of the image 
Q Framing of the image (social-pedagogic relationships) 
Q Formality of the image (elaboration and abstraction of the corresponding visual 

code) 
Roth, Pozzer-
Ardengai & Hans 
(2005) 

Q Function of photographs 
Q Structures of co-deploying photographs and text (indexical reference, single and 

multiple photographs and background of photographs) 

Perales (2008) 

Q Intentionality of the image 
Q Complexity of the image 
Q Orientation on the information conveyed 
Q Combination of symbolic elements 
Q Analogical function of the images 
Q Context conveyed by the image 
Q Tasks associated with the image 
Q Scientific and technological accuracy of the image 

Lee (2010) 
Q Numbers of visual representations 
Q Type of visual representations  
Q Purposes of visual representations 

Anagnostopoulou, 
Hatzinikita & 
Christidou (2012) 

Q Dimensions of the visual material: 
Q The frequency of its inclusion  
Q Type of visual material (e.g. photographs, diagrams, tables); 
Q Role of visual information 
Q Association of visual information with tasks 

López-Manjón & 
Postigo (2014) 

Q Number and size of the images  
Q Type of image:  
Q Characteristics of the visual component of the image 
Q  Existence of visual and verbal resources for image interpretation -  
Q  Referencing the image in the text. 

 
Dimopaulos, Koulaidise and Sklaveniti (2003) also analysed the formality of the visual code corresponds which 
inform about the degree of its abstraction. According to these authors, “The more an image represents the deeper 
essence of what it depicts by downgrading the superficial variability of its external features the higher is its 
formality. Low formality then corresponds to representations very close to photographic realism” (Dimopaulos, 
Koulaidis & Sklaveniti, 2003, p.200). Visual representations may seem to be most helpful for students to learn 
about labelling structures and describing the phases of a process, than to learn about the overall process as a 
whole (Cook 2008). Hence, textbooks visual representations, including photographs, should be associated with a 
text that explains the phenomenon (Cook 2008). Thus, photographs and text should form the written correlate of 
a demonstration. Dimopaulos, Koulaidis and Sklaveniti (2003) state that most students ignore anything other 
than the main text, and in order to avoid this risk, important concepts and information should be placed in the 
main text, with the appropriate reference to the photograph inscription.  
As far as function are concerned, they have an hierarchy of increasing informational value (explaining a concept 
does more than simply illustrating a concept) and those with higher information value (usually also do what the 
photographs of lesser informational value do). The authors argue that the caption should be enough to understand 
the picture as it intended to be interpreted. However, to find out that the differences in the information provided 
by the caption not just influence readers’ interpretations of the photograph and therefore what they can learn 
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from them but also change the role of the inscriptions in the text (Roth, Pozzer-Ardenghi & Hans, 2005). The 
differences in the information provided by the caption not just influence readers’ interpretations of the 
photograph and therefore what they can learn from them but also change the role of the inscriptions in the text.  
Based on a large sample of Spanish secondary schools physics textbooks, Perales (2008) concluded that the 
majority of the visual illustrations included in the textbooks analysed are inadequate from a pedagogic point of 
view. The results reported above raise the question about the pedagogic quality of the photographs used in 
nowadays Portuguese science textbooks.  
 
OBJECTIVES 
This research focuses on investigating to what extent photographs included in school science textbooks may 
promote the integration between science knowledge and the real world. It concentrates on natural sciences, low 
secondary school textbooks, more precisely on the teaching unit ‘Resources Sustainable Management”. As 
(Sullivan, 2008) puts it, “Given the special importance of photographs among graphical representations in high 
school textbooks, and considering the unique weight that they carry in student learning and perceptions of 
reality, it is reasonable to conclude that an examination of photographs constitutes a study of a significant force 
in student learning.”(p. 1008. 
 
THE STUDY 
This study focused on three 8th grade Natural Sciences textbooks that deal with the theme ‘Resources Sustainable 
Management’. The textbooks were used in Portuguese schools during the 2014/15 academic year. They were 
written by different author teams and were edited by different textbooks publishers. These publishers are well-
known in the country and they have been publishing textbooks for many years. The reason why not only 
different author teams but also different publishers were selected has to do with the fact that the latter usually 
take images from their pools to be included in the books they publish. This way of selecting the textbooks would 
avoid having two (or even three) different textbooks written by different author teams using some common 
images. This would reduce the interest of the research as besides obtaining knowledge on the way textbooks use 
photographs, we would like to get information on how to do analyses of how photographs are dealt with in 
textbooks.  
The theme ‘Resources Sustainable Management’ was chosen because it is a theme in which photographs may be 
used to show the natural world and to foster the relationship of science and people’s everyday life. In fact, it has 
to do with issues like the following: Types of natural resources; Exploration and processing of natural resources; 
Land planning and management; Waste and water Management for sustainable development; Scientific and 
Technological development for improving the quality of life of human populations.  
Photographs (pictures), photographs combined with other graphical elements (e.g, a pie chart or labels or a 
scheme) and drawings-like photographs included in the textbook pages devoted to the selected science theme 
were identified to be content analysed. These three types of photographs are shown in figure 1.  
Those photographs may be given at the first page of the theme or of its subthemes, integrated into the text, 
integrated into activities for students, given in marginal curiosity boxes or used as a background to beautify the 
textbook page. 
 

Photographs Drawings like 
photographs 

Photographs combined with 
other elements 

   

ST1 p.195 ST2 p.186 ST1 p.218 

Figure 1: Examples of the three types of photographs analysed 
 
A checklist was developed for this purpose. It included the following dimensions of analysis: number of 
photographs; types of photographs; location of the photographs; role of the photographs; caption of the 
photographs; contextualization of the entities photographed; nature of the entities photographed; relationship of 
the photographs integrated along the text with the text itself. For each dimension, an a posteriori set of 
categories of analysis was developed. This task was supported by the literature that reports similar analyses, 
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namely by Pozzer and Roth (2003), Roth, Pozzer-Ardenghi and Hans (2005), Devetak and Vogrinc (2013), and 
López-Manjón and Postigo (2014). 
Afterwards, the photographs were classified by one of the authors into those dimensions and categories and the 
classification was checked by the others. Fully agreement was reached between the three authors. In the next 
section, data will be presented by School Textbook (ST). The classification done will be illustrated by selected 
examples of photographs included in the manuals.  
 
FINDINGS 
All textbooks use large numbers of photographs when dealing with the theme ‘Resources Sustainable 
Management’ (table 2). These results are consistent with those obtained by authors like Pozzer and Roth (2003), 
with Brazilian biology textbooks, Dimopaulos, Koulaidise and Sklaveniti (2003), with Greek science textbooks, 
Lee (2010) with US physical science textbooks, and Kim, Kong and Lim (2011) with Korean science textbooks 
that also found a large number of photographs to exist different sciences textbooks. Besides, the mean number of 
photographs per page (equal to or over 3,4) is quite similar in the diverse textbooks (table 2). However, it is 
worth noting that López-Manjón and Postigo (2014), obtained a much smaller number (1,4) of photos per page 
of biology school textbooks, meaning that they do not rely as much as the Portuguese ones in photos. 
  
Table 2: Number of photographs used by the textbooks when dealing with the theme, per textbook and page (f) 

 

School Textbook Number of 
Photographs Number of Pages Photos/Page 

1 275 80 3,4 
2 225 62 3,6 
3 296 80 3,7 

 
All textbooks include the three types of photographs considered in this analysis (table 3). However, the three 
textbooks are quite different with regard to the types of photos they include. In fact, while most of the photos 
used by textbook 1 (92,4%) and about half of the pictures in textbook 3 (55,4%) are real photographs, only one 
third of the photos used by textbook 2 (33,8%) belong to this category. In addition, the other photos used by 
textbooks 2 and 3 are divided by the two remaining categories, that is drawing-like photographs and photographs 
combined with other graphic and/or verbal elements. It should be noted that some authors (López-Manjón & 
Postigo, 2014) have also found photographs combined with other verbal and pictorial elements but in a lower 
percentage than the one obtained in the present study. 

 
Table 3: Types of photographs used by the textbooks when dealing with the theme (%) 

 

Type of photographs ST 1 
(n1=275) 

ST 2 
(n2=225) 

ST 3 
(n3=296) 

Photographs 92,4 33,8 55,4 
Drawing-like photographs 0,4 35,6 22,0 
Photographs combined with other graphic and/or verbal elements 7,3 30,7 22,6 

 
Whatever the textbook, most of the photographs (between 71,6% (ST 3) and 89,8% (ST 2)) are integrated into 
the text that introduces the new content and a few other photographs (between 9,5% (ST 1) and 20,3% (ST 3)) 
are integrated into activities that are supposed to be performed by the students (table 4).  

 
Table 4: Location of the photographs used by the textbooks when dealing with the theme (%) 

 

Location of the photographs ST 1 
(n1=275) 

ST 2 
(n2=225) 

ST 3 
(n3=296) 

Presented at the beginning of the chapter 0,0 0,4 0,3 
Presented at the beginning of the sub-chapter 0,0 0,0 6,1 
Integrated into the text that introduces the content 84,4 89,8 71,6 
Integrated into the activities 9,5 9,8 20,3 
Apart from the text, into Curiosity boxes 6,2 0,0 1,7 

 
Textbooks differ with regard to the use of photographs at the beginning of the chapter (that is the theme under 
analysis) or sub-chapters (sub-themes that compose the theme under analysis). As shown in table 5, textbook 1 
does not use them and textbook 3 uses them both at the beginning of the chapter and at the beginning of the 
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subchapter. Textbooks 1 and 3 (this one in a lower percentage) use photographs to illustrate curiosities (that are 
related to non-mandatory issues) that are given aside the main text. As far as it is known, no previous research 
concentrated on all the dimensions dealt with in the present study. In addition, usually authors do not specify 
what pictures they are analysing. It may happen that those authors that omit the information on what activities 
they are analysing do it because they are focusing on all of them. A consequence of this would be that those 
textbooks do not include a variety of photographs as large as the one found in the textbooks analysed. However, 
another research carried out by the authors (Dourado, Morgado & Leite, in press), concentrating on physical 
sciences textbooks, showed a variety of uses of photographs similar to the one obtained in the research reported 
in this paper. 
The majority of the photographs integrated into the text aim at illustrating the content being presented (table 5) 
and therefore they work as a compliment to the text. Some others are integrated in activities for students and they 
aim at fostering knowledge use. Textbook 3 includes the largest percentage of photographs associated with 
activities that have knowledge use purposes.  

 
Table 5: Role of the photographs used by the textbooks when dealing with the theme (%) 

 

Role of the photographs ST 1 
(n1=275) 

ST 2 
(n2=225) 

ST 3 
(n3=296) 

Motivation to learn 0,0 0,4 6,4 
Content illustration 84,4 89,8 71,6 
Content related curiosity 6,2 0,0 1,7 
Knowledge use 9,5 9,8 20,3 

 
Textbooks 2 and 3 include photographs at the beginning of the chapter or subchapter (opening page) whose aim 
is to motivate students to learn about the theme of the chapter or the subchapter. In some cases they include 
questions that hopefully should be answered during or after the theme or subtheme development. Textbooks 1 
and 3 include a few photographs that call attention to content related curiosities. They are included into boxes, 
presented aside the text, and mention aspects that are related to the text but not relevant to its understanding. The 
three textbooks include a few photographs in the tasks targeted to foster students’ knowledge use. In most cases, 
students need to analyse and understand the photograph to successfully do the task. These roles were also 
identified by Dourado, Morgado and Leite (in press), but the opposite is not true. In fact, Dourado, Morgado and 
Leite (in press) also found photographs integrated into analogies, in order to make the analogy explicit. 
The three textbooks are quite different with regard to the inclusion of a caption into the photographs. Even 
though textbooks 2 and 3 include some photographs without a caption, most of the photographs included in 
textbook 1 (58,9%) do not include any caption (table 6). Some of these photographs are the ones used to 
motivate students, either at the first page of the chapter or as a background to beautify the textbook page. 
However, a few others seem to be intended to be informative and therefore they should bear a caption but they 
do not have it. This may impair the reader interpretation of the photograph, at least in the intended way. As Roth, 
Pozzer-Ardengai and Hans (2005) argue, “The differences in the information provided by the caption not just 
influence readers’ interpretations of the photograph and therefore what they can learn from them but also change 
the role of the inscriptions in the text.” (p.107). 

 
Table 6: Caption of the photographs used by the textbooks when dealing with the theme (%) 

 

Caption of the photographs ST 1 
(n1=275) 

ST 2 
(n2=225) 

ST 3 
(n3=296) 

Caption 

Appropriately matches the content of the 
photo 6,2 17,3 2,7 

Makes some explanatory comments on what 
is shown in the photo 18,5 12,0 37,2 

Does not match the content of the photo 10,2 49,8 27,7 
Replaced by an explanation focusing on page content 
and ignoring the photo content 9,8 8,4 0,0 

No caption 58,9 12,4 32,4 
 

Textbook 2 is the one that presents the largest (17,3%) percentage of pictures with a caption that appropriately 
matches the photograph content. However, it is also the one that presents the largest percentage (49,8%) of the 
photos with a caption that does not match the content of the photograph. This can be illustrated by the fact, in 
page 176, it presents a picture showing a landscape, a lake, birds, a factory and wind turbines and the captions 
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says: “classification of natural resources”. In fact, natural resources (like water in a lake) are shown but not 
classified and they are mixed with technological centres (e.g., the factory). Also, in page 217, it presents a 
picture showing wood pieces, and the caption says: “there are several types of waste being some of them very 
dangerous”. In fact it shows only a type of waste which is not dangerous. 
Besides, on one hand, in a few photographs, given in the textbooks 1 and 2, the caption is replaced by an 
explanation of the content that is being dealt with in the textbook page, without focusing on the picture content. 
For instance, textbook 1 presents a picture from vehicles just bearing the H symbol, and its caption says that: 
“There are some vehicles that use hydrogen as their fuel. Fuel cells are electrochemical systems that convert 
hydrogen and oxygen chemical reaction energy into electric energy” (p.198). On the other hand, the three 
textbooks include photographs whose caption is not just a caption (mentioning what is shown in the picture) but 
it also adds some explanatory comments on what is shown in the photograph. For example, textbook 2 presents a 
picture from animals (an elephant) with the following comment (replacing the caption/caption): “Elephant are 
under the threat of extinction due to over hunting caused by man’s interest in ivory” (p.169).Unfortunately, these 
results are consistent with Pozzer and Roth (2003) argument that the “photographs and captions almost function 
in a standalone mode” (p.1108). 
The majority of the photographs present the entities that were photographed in their normal/natural place (table 
7). This means that agricultural machine is represented in growing field (ST3, p.165) or that a wind turbine is 
presented in a wind farm placed in a mountain (ST2, p.188). However, textbooks 2 and 3 include a considerable 
amount of photographs that present entities in a rather different place. For example, they show a piece of granite 
in an empty space (instead of showing it in a quarry). In doing this, they reduce the photographs contextualizing 
power and consequently their education al role. Similar results were found by Dourado, Morgado and Leite (in 
press) which also found that physical sciences textbooks may show up to one third of the entities out of their 
natural place. 
 

Table 7: Contextualization of the entities shown in the photographs used by textbooks when dealing with the 
theme (%) 

 

Contextualization  ST 1 
(n1=275) 

ST 2 
(n2=225) 

ST 3 
(n3=296) 

Yes 94,5 76,9 63,9 
No 5,5 23,1 36,1 

 
Whatever the textbook, the majority of the photographs it uses when dealing with the theme focus on concrete 
everyday entities that are familiar to students (table 8). They are not very much useful and may even act as 
students’ distractors. The remaining photographs focus on processes that students are supposed to analyse and 
gain understanding on. Of course, these are the most valuable photographs from an educational point of view. 
However, textbook 2 differs from the others as its percentage of photographs that focus on processes (48,0%) is 
double of the other ones.  

 
Table 8: Nature of the entities shown in the photograph used by textbooks when dealing with the theme (%)  

 
Entities 
photographed 

ST 1 
(n1=275) 

ST 2 
(n2=225) 

ST 3 
(n3=296) 

Concrete entities 74,2 52,0 61,1 
Processes 25,8 48,0 38,9 

 
As shown in table 9, the concrete entities that are photographed include animals (e.g., a chicken, a rabbit, a cow, 
(ST2, p.179)), food (e.g., tomato, cheese (ST3, p.162)), places (e.g., River Douro mouth (ST1, p.193), forest 
(ST3, p.232), Cliff (ST1, p.233), lake (ST1, p.172)), etc. Including them does not add to students’ understanding 
of the science content that is being approached and does not play a meaningful role in students’ interpretation of 
photographs. Therefore, as Perales (2008) would argue, most of them and are dispensable. 

 
Table 9: Entities included in the photographs that focus on concrete entities (%) 

 
Concrete entities 
photographed 

ST 1 
(n1=204) 

ST 2 
(n2=117) 

ST 3 
(n3=181) 

Food 0,0 6,0 8,3 
Animals 12,3 14,5 13,8 
People 1,5 0,0 0,0 



 TOJET: The Turkish Online Journal of Educational Technology – July 2015, Special Issue 2 for INTE 2015 

! !

Copyright © The Turkish Online Journal of Educational Technology 
433!

!

Places 68,1 20,5 16,6 
Objects 18,1 59,0 61,3 

 
Table 10 shows that textbooks include photographs from three different types of processes. In textbooks 1 and 2 
the majority of this type of photographs is related to industrialization (e.g., photovoltaic panels (ST2, p.174), 
thermal power plants (ST1, p.197), etc.). Even though this type of photographs also prevails in textbook 3 (40%), 
this textbook is the one that shows the best equilibrium among the three types of photographs (table 9). Human 
activities such as fishing (ST2, p.206), waste separation (ST3, p.223) and resources uses (e.g., producing daily 
life materials from minerals (ST2, p.181); producing energy from water (ST1, p.214)) are other types of 
processes shown in photographs by the three textbooks. However, it may happen that photographs are more 
helpful for students to learn about labelling structures and describing the phases of a process, than to learn about 
the overall process as a whole (Cook, 2008). 
 

Table 10: Types of processes shown in the photographs used by textbooks when dealing with the theme (%) 
 

Process 
photographed 

ST 1 
(n1=71) 

ST 2 
(n2=108) 

ST 3 
(n3=115) 

Human activities 28,2 12,0 29,6 
Resources use 16,9 22,2 30,4 
Industrialization 54,9 65,7 40,0 

 
In all the textbooks, the majority of the photographs that are integrated along the text are related to the content 
presented (table 11), even though in textbook 2, the majority of them is not explicitly mentioned in the text. All 
textbooks use a few photographs that are neither related to the content presented nor explicitly mentioned in the 
text. Textbook 1 is the one that uses more photographs in such a way, namely to work as a background to 
beautify the page. These photographs have selling purposes Cook (2008) and are dispensable (Perales, 2008) 
because they may hardly facilitate or enhance learning. 
 

Table 11: Relationship of the photographs integrated along the text with the text itself (%) 
 

Relationship of the photographs with the content ST 1 
(n1=232) 

ST 2 
(n2=202) 

ST 3 
(n3=212) 

Related to the content presented Explicitly mentioned 38,4 0,0 98,6 
Not explicitly mentioned 15,5 98,0 0,0 

Not related to the content 
presented nor explicitly 
mentioned 

Simply add new information 0,0 0,5 0,0 
Work as a background to beautify the 
page 46,1 1,5 1,4 

 
CONCLUSIONS AND IMPLICATIONS 
Research results show that the textbooks analysed are different with regards to photographs use. However, there 
are some limitations that are common to all of them and also that compare to those encountered in the literature 
reviewed. In fact, textbooks show photographs that, in most cases: are integrated along the text and aim at 
illustrating contents being presented. Nevertheless, most of them focus on entities and situations familiar to 
students and have a reduced or even null added educational value. In some cases (especially in one textbook), a 
considerable amount of photographs: do not have a caption; are not mentioned in the text; are not related to the 
content presented. This way of using photographs can hardly help students to build a bridge between science and 
everyday life and to perceive the relevance of science education and it may impair their role of mediators 
between science knowledge and students everyday world. 
These findings have implications for textbooks illustrators, textbook authors and, of course, for teachers. The 
first one is that textbooks illustrators need to understand the impact of visual images on students as well as how 
they interpret them. The reason for this is that, as Cook (2006) pointed out, they need to be able to decide “what 
information they include to illicit students prior knowledge, and what information they include to foster 
comprehension of new concepts” (p.1087).  
The second one is that textbook authors need to have good criteria to choose the visual content namely the 
photographs that they select to be included in their textbooks. As suggested by López-Manjón and Postigo 
(2014), textbook images should help to overcome the usual difficulties faced by students. To be able to do so 
textbooks should have a cognitive-driven design, and adopt some principles like contiguity of text and 
illustrations and appropriate use of captions. Results obtained by Cheng, Chou, Wang and Lin (2015) with 
modified textbooks are a good incentive to intervene at this level. 
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The third implication, and probably the most important one, is that teachers need to spend time and effort talking 
through the meaning of the images with their students (Stylianidou, Ormerod & Ogborn, 2002). As it was argued 
above, reading science textbook pictures is not at all trivial for students. Besides, “visual images are a language 
and visual literacy can be learned [and needs to be learned], just as reading and writing are learned” (Cook, 
2008, p.3). As Anagnostopoulou, Hatzinikita and Christidou (2012), emphasised, “The language of science is an 
integration of texts, visual images (i.e. diagrams, pictures, graphs, maps, tables, charts) and mathematical 
expressions (i.e. equations). Learning and teaching science means also learning and teaching the media of 
science communication.” (p.1039). This means that students need to be taught about how to read images used in 
science as well as in science teaching. 
 
Thus, being aware of the features photographs that may present obstacles to students may be a good start to 
improve the educational value of photographs. Stylianidou, Ormerod and Ogborn’s (2002) have listed a set of 
images features that may present difficulties to students and that can also be useful for doing a critical analysis of 
photographs either when writing and illustrating a textbooks or when using it. Teacher education should tackle 
this issue, both in undergraduate and in post-graduate degree leading programs, as well as in in-service short 
courses. Prospective and in-service teachers should be asked and helped to critically analyse photographs 
included in textbooks so that they develop critical analysis competences and an awareness of the difficulties the 
visual devices, in general, and, photographs, in particular, can present to students. To succeed in doing so, 
teacher educators would benefit from research focusing not only on the analysis of visual material included in 
the textbooks but also from students’ and teachers’ interpretation of such material. This is especially important 
because research (Colin, Chauvet & Viennot, 2002) has shown that teachers are not sensitive enough to the fact 
that images may be misleading to students. This is also the reason why we would argue for future studies 
focusing on students’ and teachers’ interpretation of photographs and on textbook authors’ conceptions about the 
visual information and the pedagogical role(s) it should play in a science textbook. 
People say that ‘an image is more than 100 word’. It one trusts it, than there are strong reasons for concern with 
textbooks; images should be good enough and they should not convey wrong meaning to students. Attaining this 
goal would require appropriate education to be organized and offered to teachers, so that they can resist to 
commercial goals and defend educational principles. 
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