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Abstract 

The article focuses on the issue of visuals in geography textbooks and their assessment. The issue is 

explained from the perspective of educational and cognitive psychological theory and the theory of 

textbooks. The general purpose of the presented research is to develop a research instrument for 

categorising the types of visuals in geography textbooks and for assessing their instructional 

qualities – their abstractness, text relatedness and caption aptness. The investigation was conducted 

as a content analysis of 963 visuals in five Czech lower secondary human geography textbooks. 

The research findings showed that in the analyzed textbooks realistic visuals predominate, 
photographs in particular. Evaluation of relation between the visuals and expository text proved a 

more or less equal representation of text related visuals and text elaborating visuals. As far as the 

caption aptness of visuals in geography textbooks is concerned, the most commonly represented 

ones are identifying captions and extensional captions. The research documented that 

recommendations of educational and psychological research are not sufficiently reflected in the 

analysed textbooks which provides opportunities for applied research into this area as well as for 

textbook production. 
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Introduction  

The use of visuals as means of communication and depiction of both everyday and 

exceptional life situations dates back long into history (see Kress & van Leeuwen, 1990, 

pp. 3–4). As human communication developed, so did the use of images. Nowadays it is 

possible to use numerous means of expression to represent various phenomena (e.g. 

Schnotz, 2002, pp. 102–105). Some authors speak about a prime of visual culture (e.g. 

Dikovitskaya, 2005) as well as an iconic turn (LaSpina, 1998). This trend is also 

reflected in geography textbooks. Although the volume of images in geography 

textbooks grows at the expense of text (cf. Walford, 1995), visuals are predominantly 

perceived as add-ons rather than fully-emancipated educational tools. There is therefore 

a lack of serious and research-based considerations about the visual component of 

printed textbooks. This article focuses on visuals in textbooks and analyses their 

potential to enhance learners’ learning. Emphasis is placed upon the categorising of the 

types of visuals and assessing their instructional qualities since it is considered to 

strongly influence the learners’ cognitive interaction with educational content as well as 

the learning process itself. The development of a diagnostic instrument – a system of 

categories – is described. Further on, results of a content analysis are presented. It aimed 

at the analysis of visual material in current Czech lower secondary human geography 

textbooks in terms of its potential to facilitate pupils’ learning. 

Terminology 

Analysing visuals in textbooks and elaborating on their use as an educational medium is 

however complicated due to ambiguous terminology. In theoretical as well as empirical 

studies, rather miscellaneous terms are used, such as visual display (Cook, 2006), 

illustration (Boling et al., 2004), picture (Peeck, 1993), visual text (Väisänen, 2005); 

visual representation (Elia, Gagatsis, & Demetriou, 2007).  

In this paper the term visuals is used when describing visual materials in the 

textbooks (Pettersson, 1990; Newton, 2005, p. 433). Visuals are represented by 

simplified outer images of phenomena derived from the subject of the textbook, for 

example photographs, map sketches, drawings, paintings, maps, plans, graphs, schemas, 

tables, geometric formations, pictograms and others. In comparison with the terms 

mentioned above, the term visual is specific because it makes reference to difference 

between processing of inputs of various modalities in a human mind (Paivio, 1971). 

Furthermore, it contextualises the problem within methodological frame of textbook 

research aimed at structural elements in textbooks (e.g. Bamberger, 1992). 

Theoretical Background 

There are more theoretical frameworks for the analysis of the role of the visual 

phenomena (Ball, & Smith, 1992, p. 31). What we find significant is especially the 

multidisciplinary research area which combines the pedagogical and cognitive-

psychological approach together with communication studies in human responses to 

visual representations analyses – Research on Pictures (e.g. Levie, 1987, 1984). 

Particularly the theories explaining the perception of visuals serve as an important 

framework for analyses of representations in visuals (e.g. Anglin, Towers, & Levie, 

1996). These theories tackle the question of what the “key” characteristics are that 

ensure functioning of visuals in the course of learners’ learning process or pursuing 
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educational goals (Levin, 1983, pp. 211–237). Learning from pictorial representations 

has been considered beneficial for learning. Readers are therefore referred to meta-

analyses and review studies in particular which support this idea (Peeck, 1987; Levie 

1987; Levin, Anglin, & Carney, 1987; Scheller, 2010; Lieber, 2012). Nonetheless, 

visuals in textbooks are only efficient as educational medium in specific circumstances 

(e.g. Mayer & Sims, 1994; Mayer & Gallini, 1990). It has been proven that the real 

contribution of visuals is often disputable in school reality contrary to generally 

accepted assumption that visuals facilitate learners’ learning (e.g. Peeck, 1993, p. 228). 

The concepts of cognitive psychology therefore serve as another basis to our 

approach since they clarify the processes involved in the elaboration of visuals in 

textbooks. One of those theories is the Dual Coding Theory (e.g. Paivio, 2007). It 

presumes the verbal and nonverbal information to be processed by different 

communication channels in a human mind. Verbal inputs are transformed into abstract 

linguistic units (logogens), while the nonverbal system works with image generators 

(imagens). In comparison with the verbal system, the nonverbal system is based on 

parallel cognitive processes which enable the whole structure of depicted reality to be 

captured spatially at a given moment. In terms of this “cognitive basis”, elaborate 

concepts, i.e. visual representations, can be generated in a human mind. Visual 

representations are essential for learning because they facilitate the “simplification” of 

scientific findings (often very complex ones) so that learners can understand them. 

The effectiveness of learning from visuals does not necessarily depend on learners’ 

cognitive abilities, moreover, the types of visuals in geography textbooks and their 

instructional qualities can also contribute significantly to the effectiveness of learning.  

Categorization of Types and Instructional Qualities of Visuals 

in Geography Textbooks 

Review of research on geography textbooks was summarised e.g. by Graves and 

Murphy (2000). This paper operationalizes the research into visuals in the textbooks by 

means of categorising the types of visuals and assessing their instructional qualities that 

are considered “crucial” in the theoretical and empirical studies mentioned above as far 

as enhancement of learning is concerned. These characteristics include the type of visual 

and its three “essential” qualities: (1) abstractness; (2) text relatedness; (3) caption 

aptness. This chapter presents current state of research of the observed qualities of 

visuals in textbooks, outlines their theoretical elaboration and illustrates the 

opportunities to grasp them empirically in more detail. One of the anonymous reviewers 

questioned the relevance of some of the presented research studies which have been 

conducted in other scientific domains than geography education (e.g. physics or history 

education). We agree with this fundamental comment; a lack of empirical studies 

focusing on particular characteristics of visuals in geography textbooks lead towards 

building a domain-general conceptual framework. Although the literature review was 

carried out properly, in case of some characteristics (e.g. text relatedness, caption 

aptness), due to the lack of more current research, we were forced to refer to relatively 

old literature. 
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The Type of visual 

The type of visual can be characterised as a sum of attributes (i.e. a number of details, 

colours, the extent of concreteness), by means of which the visual represents a particular 

part of reality (Ballstaedt, 1997, p. 199). In case of geography textbooks various visuals 

are comprised of, for instance, photographs, pictures, maps, graphs etc. According to 

Tang’s findings (1994), there is usually very little difference in the type of visuals used 

in textbooks coming from various cultural regions. Yasar and Seremet (2007) came to a 

similar conclusion as a result of the content analysis they performed on fifteen Turkish 

lower secondary geography textbooks in terms of visuals. Although the textbooks were 

amply illustrated, the individual types of visuals were represented rather unevenly, 

mostly photographs were used. Furthermore, those photographs served mostly as 

illustrative components to the text only instead of motivating learners to contemplate 

the subject matter in greater detail. Similar conclusions were drawn by Kleppe (2010) in 

his research on history textbooks. However, in case of foreign language textbooks 

photographs are not predominant (see e.g. Pešková, 2012). Visuals are arranged in 

textbooks so as to serve particular instructional purposes (cf. Levin, 1981). The 

importance of the variety of visuals is highlighted in a number of research findings 

since the type of the visual determines the way its content is processed by learners 

(Roth, Bowen, & McGinn, 1999).  

Abstractness 

The extent of abstractness of the visuals is characterised by the number of details it 

comprises as well as its structure, elaboration, composition etc. What may also be of 

importance is the quality of reproduction of the visual, for example its brightness or 

vividness (Evans, Watson, & Willows, 1987, p. 98). The presentation of educational 

content in the form of abstract visuals may accelerate and improve understanding of the 

subject matter. Abstract visuals may contribute to the formation of “more precise” 

mental models by means of emphasis on the substantial features of objects or 

phenomena (Ballstaedt, 1997). On the other hand, new information may be rendered 

challenging in case it is presented in the form of symbols unknown to learners or overly 

complex. The optimum number of abstract visuals therefore depends on the age of 

learners, their preferences and cognitive styles (Schnotz, 2002, p. 117). The extent of 

abstractness of visuals may also be important for the extent of integration of the 

acquired knowledge. It is documented by the results of a study by Einsiedler and 

Martschinke (1997). They concluded that the elaborate, however, less structured visuals 

which prevail in German lower-secondary textbooks (e.g. detailed photographs and 

drawings) do not support learners to create structured mental models. The frequency of 

highly elaborate as well as well-structured visuals which assist in cognitive elaboration 

(e.g. a timeline complemented by a realistic image) was rather low in the assessed 

textbooks. Mikk (2000, p. 288) has also conducted an analysis of visuals’ abstractness 

in chemistry textbooks. Research into the extent of visuals’ abstractness is rarely 

conducted within the area of textbook research.  

Text relatedness 

Text relatedness is one of the key characteristics of visuals. As results of research into 

this topic show, learners acquire knowledge better if it is presented by means of various 

communication codes (e.g. Paivio, 1971; Mayer, 1997). However, the information 
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should correspond with the various codes it is presented through. In other words, one 

code should not depict information completely different from another code. A textbook 

presents its content to learners by means of verbal and visual codes. It is therefore 

important that the information in the text corresponds at least partly with the 

information comprised in the visuals and vice versa. Levin and Mayer (1993) assess text 

relatedness of visuals and the expository text in textbooks in terms of educational 

functions fulfilled by visuals. Analogical, mnemonic, representing and organising 

visuals are considered to correspond with the text and therefore to enhance the process 

of learning while, for example, decorative visuals only relate to the content of the text 

partially. According to the authors, visuals may not influence the acquisition of the 

subject matter positively in case learners don’t see the visual as text related or they do 

not understand its instructional purpose. Nevertheless, what is more important than the 

opinion of researchers or textbook authors according to the text relatedness is the way 

the relatedness of visuals to the expository text is perceived by learners themselves (or 

their teachers).  

Caption aptness  

A caption can be perceived as a link between a visual and the expository text in the 

textbook. It is an essential connection between the visual and textual components of the 

textbook. It can outline the context and as such facilitate the interpretation and 

understanding of the content (Ballstaedt, 1997, p. 247). A caption complementing a 

visual may also direct the learner’s attention to crucial aspects; therefore there is smaller 

possibility for the learner to overlook relevant information (Peeck, 1993, p. 230). 

Nonetheless, these benefits only come in case the caption provides some supplementary 

information in addition. In this perspective a content analysis of primary and lower 

secondary physics textbooks conducted by Woodward (1993) proves to be interesting. 

Its results show that the assessed textbooks comprised mainly identifying captions and 

captions paraphrasing the expository text. On the other hand, captions providing 

supplementary information related to the visuals were few and far between.  

Methodology 

The methodology of our study is presented below with regard to the theoretical 

background and current state of knowledge. The aim of the study and sampling will be 

delineated as well as the methodical procedure. Our research instrument will be 

introduced – a system of categories for categorising and for assessing the particular 

instructional qualities of visuals in geography textbooks.  

The Aim of the study 

It is the primary aim of the study to determine what types of visuals are presented in 

current Czech lower secondary human geography textbooks and what instructional 

qualities these visuals possess. Based on the aim of the study, two research questions 

were formulated:  

1. What types of visuals occur in current Czech lower secondary human geography 

textbooks? 
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2. What instructional qualities are possessed by the visuals in current Czech lower 

secondary human geography textbooks? 

Research sample 

Research sample consisted of five Czech lower secondary human geography textbooks 

(for learners between 10–14 of age
3
), where 963 visuals altogether were analysed. The 

sample comprises all human geography textbooks currently used in the Czech Republic: 

Marada et al. (2008), Voženílek et al. (2003), Chalupa et al. (2003), Valenta et al. 

(2004), Mirvald & Štulc (2001). Some of the textbooks analysed may not seem to be 

up-to-date. However, this is because the lifetime of the textbooks is more than five 

years at Czech lower secondary schools. Then new editions of textbooks are usually 

produced (sometimes just with minor changes). It is also common practice in the Czech 

Republic that older pupils pass their textbooks on younger ones, when they progress to 

the higher school year.  

In our study the human geography textbooks were analysed. This was because pupils 

usually have some difficulties when contemplating about human geography. Of our 

interest therefore was the manner, in which the school geography textbooks are enriched 

with visuals, to facilitate pupils’ exploration of the human geographical phenomena, 

which may be of rather complex and abstract nature. More specifically, we used the 

same research sample as in our previous studies that focused on investigating different 

aspects of Czech lower secondary human geography textbooks (cf. Knecht, 2008). 

Research instrument 

The study was conceived as a deductive qualitative content analysis (for particular steps 

see Gläser-Zikuda, 2008, p. 72). A system of categories developed by Janko (2013) was 

utilised as a research instrument. This category system consists of items aimed to 

categorise the types of visuals in geography textbooks and to assess their abstractness, 

text relatedness and caption aptness. The system of categories is presented in the tables 

1–4.
4
  

The following categories were included into the system of categories for the 

assessment of the types of visuals (Tab. 1).  

Table 1. 

System for the categorising of the types of visuals  

 
Category Item 

Cartographic T1.1 Map 

T1.2 Map draft 

T1.3 Plan  

Cartographical-statistic T2.1 Cartogram 

T2.2 Cartodiagram 

                                                             
3 The learners of the age of 10–14 were selected because in the Czech lower secondary education it is in this level 

that the human geography subject matter is taught.     
4 The system of categories was created as one entity. However, in this study it is divided into four partial (yet still 

interrelated) tables for reasons of clarity. 
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Statistical-graphic T3.1 Graph  

Tabular T4.1 Table 

Pictorial T5.1 Photograph 

T5.2 Drawing/painting 

T5.3 Fine art reproduction  

Schematic T6.1 Geographical cross-section 

T6.2 Scheme 

Others T7.1 Cartographical sign 

T7.2 Logo 

T7.3 Other sign, mark 

Combined T8.1 Pictorial combination  

T8.2 Pictorial series  

Abstractness of the visuals was assessed through the following categories (Tab. 2).  

Table 2. 

System of categories for assessment of abstractness of visuals 

 

Quality Description 

R1 Realistic  Visuals (pictures and photographs), 

where objects and phenomena are depicted as what 

they look like in reality, including all the details.  

R2 Partially realistic  Visuals (pictures and drawings) close to reality. 
Crucial (characteristic) features are depicted while 

minor ones are omitted. 

R3 Unrealistic (Abstract)  Abstract visuals depicting objects or phenomena by 
conventional means of specific graphic characters or 

systems of characters. 

The following categories were added to the system in order to assess the text 

relatedness of the visuals and the expository text (Tab. 3).  

Table 3. 

System of categories for assessment of text relatedness of visuals 

 

Quality  Description 

S1 Unclear text 

relatedness 

There is no clear relation to the text content. 

Objects, phenomena and situations depicted are 

not described in the text. 

S2 Text related  Examples of objects, phenomena and situations 
(or their segments) generally referred to in the 
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text are depicted. Content of the text is 

paraphrased. Even if it were supplemented by an 

analogous visual, the context of the presented 

information would not be distorted. 

S3 Text elaborating Further information on objects, phenomena and 
situations directly referred to in the text is 

presented. Elaborates on the information, 

therefore increases its informative value and 

extends the text.  

The caption aptness of the visuals was assessed through evaluative categories 

presented below (Tab. 4).  

Table 4. 

System of categories for the assessment of caption aptness of the visuals 
 

Quality Description 

None There is no caption. 

Identifying  Identifies the object depicted by the visual.  

Paraphrasing Repeats or paraphrases at least a part of the main text. 

Extensional Includes further information on the depicted object 
that has not been presented in the main text. The 

object, phenomenon or situation depicted by the visual 

is typically described in detail. It might consist of 

several sentences. 

Activating  Caption as a question or a task aimed at the reader.  

Combined Caption combining characteristics of more than one 

category. 

In order for the system of categories to be reliable, it was necessary to test it in terms 

of inter-rater reliability. To estimate the degree of consensus between two raters, 

Cohen’s kappa (к) was calculated in SPSS (version 18). Levels of direct agreement (%) 

were also calculated for more accuracy (Tab. 5). Conventionally, a Kappa of <0.2 is 

considered poor agreement, 0.21–0.4 fair, 0.41–0.6 moderate, 0.61–0.8 strong, and 

more than 0.8 nearly complete agreement (cf. Gwet, 2008).  

Table 5. 

Results of the assessment of the system of categories in terms of inter-rater reliability  

 

Indicator 
Type 

of visual 

Instructional qualities 

Abstractness 
Text 

relatedness 

Caption 

aptness 

Cohen´s Kappa (к) 0.59 0.80 0.37 0.79 

Direct agreement (%) 70.6 86.5 55.1 85.4 
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In general, it can be concluded that the system of categories we developed meets the 

standard requirements for inter-rater reliability, with the exception of the text 

relatedness category which only reached low levels of Cohen´s Kappa (к) (Tab. 5). 

Reaching an acceptable level of agreement proved to be rather difficult in case of this 

category even after adjustments to the system were made in the form of reduction and 

particularization of its definitions. Low level of Cohen’s Kappa – i.e. low level of inter-

rater agreement – may have been caused by the fact that the text relatedness of the 

visual is a specific quality whose assessment can be burdened with higher degree of 

subjectivity.  

Procedure  

The research was conducted in the form of descriptive study. The aim of a first phase 

was to analyse current state of scientific knowledge and solutions to the issue. The 

purpose of the review of relevant theoretical and empirical studies was to identify 

theoretically sound criteria for the assessment of qualities of visuals in textbooks. In the 

second phase those criteria were elaborated on and transformed into categories. This 

comprised several consequential steps, which have been built on current state of 

scientific knowledge as well as on experts’ opinions. This ensured the validity of the 

research instrument. The system of categories was subsequently tested in terms of 

reliability (see Table 5) and revised. The revisions were accompanied by systematic 

critical reflection of description of each category in relation to the theoretical basis. The 

following third phase of the research concentrated on content analysis. In this phase 

each of the assessed visuals was assigned to a relevant category. Procedures of data 

collection and statistical analysis were carried out by trained researchers – the authors of 

the study – who were equipped with a coding manual. MS Excel 2007 and Statistica 

(version 8) were used for statistical processing and evaluation of the data. 

Findings 

This part of the paper presents the results of the content analysis focused on the 

categorising of the types and assessing particular instructional qualities of visuals in 

Czech lower secondary human geography textbooks. The results of the analysis reflect 

the full research sample, i.e. 5 human geography textbooks where 963 visuals were 

assessed. Each of those visuals was categorised according to the type (Fig. 1), and 

assessed in terms of abstractness (Fig. 2), text relatedness (Fig. 3), and caption aptness 

(Fig. 4).  

Categorising the types of visuals  

The results of the assessment of the types of visuals indicate that a photograph is the 

most frequently used one (58.4%) in the analysed textbooks. In comparison with 

photographs, other types of visuals appear considerably less frequently in the textbooks. 

A table which makes up 9.1% of the total number of visuals assessed in this study is the 

second most frequent type. The third most frequent type of visuals is the map draft 
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(8.1%). It is interesting to note that such visuals as a map
5
 (0.1%), a plan (0.4%) or a 

geographical cross-section (0.5%) are rather scarce in Czech human geography 

textbooks. The following graph (Fig. 1.) provides for more detailed representation of the 

results of the assessment of the types of visuals in Czech human geography textbooks.  
 

 

Figure 1.  

Overall score of the types of visuals in geography textbooks (n = 963). 

Generally, it can be concluded that pictorial types of visuals are predominant means 

of conveying what is taught in geography textbooks (60.5%) (see Fig. 1.). The dominant 

position of a photograph was also confirmed in the comparison of analyses amongst the 

individual textbooks (see Janko, 2013). Even though the frequency of photographs used 

in particular textbooks differs, their prevalence is always about 50%. On the other hand, 

cartographical-statistic types of visuals such as cartograms are generally less used in 

geography textbooks (2.4% altogether). It can be concluded that the representation of 

visuals which can be characterised as specific for geography education (e.g. tables, 

graphs, map drafts etc.), is considerably less frequent in comparison to photographs. It 

also differs considerably among individual textbooks.  

                                                             
5 By a map a real cartographic work is meant – reduced and adjusted image of land surface rendered into a plane 

with all its particulars; or its cutout, while a map draft represents a generalised cartographic work emphasising key 
objects, phenomena or situations on a map base.  
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Assessment of the abstractness of visuals  

The results of the assessment of visuals in terms of their abstractness document that 

realistic visuals (photographs, realistic drawings etc.) prevail significantly in the human 

geography textbooks while the prevalence of unrealistic (i.e. abstract) visuals (graphs, 

schemes etc.) is approximately one third (Fig. 2.). The prevalence of partially realistic 

visuals (e.g. line drawings) can be described as low (2%) in the analysed textbooks. The 

findings arising from the assessment of visuals’ abstractness also correspond to some 

extent with the conclusions drawn from the assessment of the types of visuals in the 

textbooks (see above). 

 

Figure 2.  

Overall representation of visuals according to their abstractness in the analysed 

geography textbooks (n = 963). 

As our graph (Fig. 2.) shows, realistic visuals prevail in the analysed human 

geography textbooks. Those are the items that represent the contents of the geography 

textbooks to learners in detailed but at the same time less structured way (cf. Einsiedler 

& Martschinke, 1997, p. 125).  

Assessment of text relatedness of visuals to the expository text 

As was mentioned earlier, visuals do not affect the understanding of the expository text 

if the students do not see visuals as text related. The assessment of the extent of 

relatedness of the visuals and the expository text documented that there is 

approximately equal prevalence of text related visuals (46%) and visuals that elaborate 

on the text (45%) in the analysed textbooks (Fig. 3.). Both those types of visuals 

mentioned above can facilitate learners’ understanding, for instance by means of 

paraphrasing the expository text (text related visuals) or offering additional information 

(text elaborating visuals). On a less positive note, the textbooks contain considerable 

number of visuals with no direct correspondence to the expository text (9%).  
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Figure 3. 
Overall representation of visuals according to their text relatedness in the analysed 

geography textbooks (n = 963). 

Assessment of the caption aptness of visuals 

As far as the assessment of the caption aptness of the visuals is concerned (Fig. 4), it 

was documented that identifying captions are most prevalent in the analysed human 

geography textbooks (48%). The second most frequent type of caption is the extensional 

caption (28%). Other types of captions are represented considerably less in the analysed 

textbooks – paraphrasing caption (7%) and combined caption (7%). The results serve 

as a basis for other facts substantial in the didactic context. They show, for example, 

that visuals are scarcely complemented by activating captions – i.e. captions in the form 

of a task or an exercise (1%). Another serious finding is that there are numerous visuals 

(9%) complemented by no captions whatsoever. The absence of a caption may be of 

crucial importance for learners in order to obtain the required information from the 

visual and utilise it subsequently, for instance to reach the educational goal.  
 

 

Figure 4. 

Overall representation of visuals according to the caption aptness in the analysed 

geography textbooks (n = 963).  

An additional consequential conclusion drawn from our analysis is that the analysed 

geography textbooks differ significantly in terms of representation of visuals 
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characterised by various instructional quality. There is a difference in the way particular 

geography textbooks are equipped to facilitate the learning process for learners. More 

detailed results of the presented research, e.g. about the distribution concerning the five 

textbooks, have been published elsewhere (see Janko, 2013). 

Discussion and Educational Implications 

Particular types of visuals are processed cognitively in different ways (e.g. Schnotz, 

2002) therefore certain types of cognition related to various educational goals of 

different school subjects can be sustained. For these reasons abstract visuals such as 

map drafts, graphs or cartodiagrams may be regarded as specific for geography (cf. 

Stonjek, 1997; McDermott, 1969). From this perspective it is rather unanticipated that 

the most used visual to facilitate learning in current Czech geography textbooks is a 

photograph (58.4%). Dominant representation of photographs in geography textbooks is 

drawn attention to in studies previously conducted in other countries (e.g. Yasar & 

Seremet, 2007). The fact that photographs are also a dominant type of visuals in the 

textbooks in subjects other than geography was verified in several studies such as in 

Tang (1994), Kleppe (2010) etc. In this context, readers’ attention should be drawn to 

Marschinke’s research (1997). Based on the experiment conducted on a sample of 231 

learners she concluded that excessive complexity and detail of a photograph distracts 

learners’ attention and prevents them from concentrating on essential facts. Similarly, 

Coulter, Coulter and Glover (1984) also draw a conclusion from the results of a 

comparable research stating that increased literalism of visuals does not result in better 

acquisition of the facts presented in the text even if such complex realistic depictions are 

complemented by related captions. It is disputable whether the majority share of 

photographs in the visual component of textbooks has a positive impact on pupils’ 

learning, especially when and if they only fulfil a decorative or representative function.  

Our results show that text related visuals and text elaborating visuals are represented 

more or less equally in Czech geography textbooks. These findings prove to be more 

favourable than those of the research by Woodward (1993) and Mikk (2000, pp. 290–

292). Their studies came to a conclusion that content related visuals, i.e. visuals related 

to the text however not elaborating on it, are distinctively dominant.  

Visuals present in the geography textbooks analysed in our study are mostly 

complemented by identifying captions. Nonetheless, their contribution to the learning 

process is limited. On a positive note, the second most frequent type of caption in the 

analysed textbooks is the extensional caption. A study aimed at the analysis of visuals’ 

captions and their aptness was also conducted by Woodward (1993, pp. 126–127), 

however, his results showed minimum representation of extensional captions in the 

textbooks.  

The question remains, however, to what extent the recommendations stemming from 

educational and psychological research may be followed by textbook publishers as well 

as by teachers considering the fact that the development of teaching materials is 

influenced by numerous other factors such as the authors themselves, publishers’ 

requirements, finances, time limits, etc. Not only does visual material in textbooks serve 

as a tool enhancing learning, but it also strongly influences teachers’ and pupils’ 
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evaluation of textbooks (Knecht & Najvarová, 2009), which is a fact closely observed 

by publishers. 

On the basis of our results, we would like to draw implications for researchers, 

textbook authors and publishers as well as teachers:   

 (Czech) geography textbooks should include more abstract types of visuals (e.g. 

maps, geographical cross-sections), which ought to be selected with respect to 

the organizational structure of the explanatory text. Such visuals facilitate 

pupils’ cognitive elaboration of rather complex and abstract geographical 

phenomena. 

 The amount of visuals that show unclear text relatedness should be reduced in 

(Czech) geography textbooks, because these may cause extraneous processing 

and thus hinder pupils’ cognitive attention.  On the contrary, the amount of 

visuals that elaborate explanatory text should be increased.  

 Visuals in (Czech) geography textbooks should be accompanied by captions 

which create strong text-visual link and thus allow for stimulating pupils’ 

cognitive elaboration of the educational content more frequently – especially by 

extensional and activating captions. 

Conclusion 

This paper was focused on visuals in current Czech lower secondary human geography 

textbooks in terms of its potential to facilitate pupils’ learning. For this reason a system 

of categories was developed in order to categorise the types of visuals in geography 

textbooks and to assess their particular qualities – their abstractness, text relatedness and 

caption aptness (see Janko, 2013).  

The system of categories was utilised as a research instrument for the analysis of 963 

visuals in five Czech human geography textbooks. The research findings showed that 

realistic visuals, mainly photographs (58.4%), predominate in the analyzed textbooks. 

Abstract visuals (graphs, schemes etc.) represent approximately one third of the total 

number. The assessment of visuals’ relatedness to the expository text showed that the 

analysed textbooks only contain 45% of text elaborating visuals. As far as the caption 

aptness is concerned, less than one third (28%) of captions for the visuals in the 

textbooks extend beyond the presented educational content.  

The results of our study lead to a conclusion that recommendations stemming from 

educational and psychological research focused on the qualities of visuals in textbooks 

are neglected considerably. The deficits detected in the textbooks provide opportunities 

for applied research into this area as well as for textbook production. 

The content analysis does not enable us to grasp the issue of visuals in textbooks to a 

greater extent. However, from the results of this study further research questions arise. 

The focus of textbook research has recently expanded from product-oriented research 

(e.g. content analyses) to process-oriented research investigating e.g. the use of 

textbooks by students and teachers, or teacher and pupil perspectives on textbooks (cf. 

Niehaus et al., 2011; Sikorova, 2011). Therefore our future intent is to utilise different 

methods (observation, interview, projective techniques) to conduct research into the 
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relation of visuals’ occurrence to various educational situations in geography classwork 

as well as the ways learners interact with visuals in geography classes.  

References 

Anglin, G. J., Towers, R. L., & Levie, W. H. (1996). Visual message design and learning: The 

role of static and dynamic illustrations. In D. H. Jonassen (Ed.), Handbook of research 
on education communications and technology (pp. 755–794). New York, Washington, 

D. C.: Macmillan; The Association for Educational Communication and Technology. 

Ball, M. S., & Smith, G. W. H. (1992). Analyzing visual data. Newbury Park, London, New 
Delhi: SAGE.  

Ballstaedt, S. P. (1997). Wissensvermittlung. Die Gestaltung von Lernmaterial. Weinheim: 
Psychologie Verlags Union. 

Bamberger, R. (1992). Methoden und Ergebnisse der Schulbuchforschung. In R. Olechowski 

(Ed.), Schulbuchforschung (pp. 46–94). Frankfurt am Main: Peter Lang. 

Bolling, E., Eccarius, M., Smith, K., & Frick, T. (2004). Instructional illustrations: Intended 

meanings and learner interpretations. Journal of Visual Literacy, 24(2), 185–204. 

Chalupa, P., Demek, J., & Rux, J. (2003). Zeměpis pro 8. a 9. ročník základní školy. Praha: 
SPN. 

Cook, M. P. (2006). Visual representations in science education: The influence of prior 
knowledge and cognitive load theory on instructional design principles. Science 

Education, 90(6), 1073–1091. 

Coulter, R. G., Coulter, M. L., & Glover, J. A. (1984). Details and picture recall. Bulletin of the 
Psychonomic Society, 22, 327–329. 

Dikovitskaya, M. (2005). Visual culture: The study of the visual after the cultural turn. 

Cambridge: MIT Press.  

Einsiedler, W., & Martschinke, S. (1997). Elaboriertheit und Strukturiertheit in 

Schulbuchillustrationen des Grundschulsachunterrichts, Nr. 86. Nürnberg: Institut für 

Grundschullforschung des Universität Erlangen.  

Elia, I., Gagatsis, A., & Demetriou, A. (2007). The effects of different modes of representation 

on the solution of one-step additive problems. Learning and Instruction, 17(6), 658–
672. 

Evans, M. A, Watson, C., & Willows, D. M. (1987). A naturalistic inquiry into illustration in 

instructional textbooks. In H. A. Houghton & D. M. Willows (Eds.), The psychology of 
illustration. Vol. 2. Instructional issues (pp. 87–111). New York, Berlin, Heidelberg: 

Springer Verlag. 

Gläser-Zikuda, M. (2008). Qualitative Inhaltsanalyse in der Lernstrategie- und 
Lernemotionsforschung. In P. Mayring & M. Gläser-Zikuda (Eds.), Die Praxis der 

Qualitativen Inhaltsanalyse (pp. 63–83). Weinheim: Beltz.  

Graves, N., & Murphy, B. (2000). Research into geography textbooks. In A. Kent (Ed.), 
Reflective practice in geography teaching (pp. 228–237). London: Sage. 

Gwet, K. H. (2008). Intrarater reliability. Wiley encyclopedia of clinical trials. Available at 

http://www.agreestat.com/research_papers/wiley_encyclopedia2008_eoct631.pdf 

http://www.agreestat.com/research_papers/wiley_encyclopedia2008_eoct631.pdf


Review of International Geographical Education Online         © RIGEO Volume 3, Number 1, Spring 2013  

Janko, T. (2013). Nonverbální prvky v učebnicích zeměpisu jako nástroj didaktické 
transformace. Brno: Masarykova univerzita. 

Kleppe, M. (2010). Photographs in dutch history textbooks: Quantity, type and educational use. 
In C. Heinze & E. Matthes (Hrsg.). Dad Bild im Schulbuch (pp. 261–272). Bad 

Heilbrunn: Klinkhardt.  

Knecht, P. (2008). Pojmy v učebnicích zeměpisu a jejich přiměřenost věku žáků. Pedagogická 
orientace, 18(2), 22–36. 

Knecht, P., & Najvarová, V. (2010). How do students rate textbooks? A review of research and 

ongoing challenges for textbook research and textbook production. Journal of 
Educational Media, Memory, and Society, 2(1), 1–16.  

Kress, G., & van Leeuwen, T. (1990). Reading images. Victoria: Deakin University Press. 

LaSpina, J. A. (1998). The visual turn and the transformation of the textbook. New York, 

London: Routledge.  

Levie, W. H. (1984). Research and theory on pictures and imaginal processes: A taxonomy and 
selected bibliography. Journal of Visual/Verbal Languaging, 4(2), 7–41. 

Levie, W. H. (1987). Research on pictures: A guide to the literature. In D. M. Willows & H. A. 
Houghton (Eds.), The psychology of illustration. Vol. 1. Basic research (pp. 1–27). New 

York, Berlin, Heidelberg: Springer Verlag. 

Levin, J. R. (1981). On functions of pictures in prose. In F. J. Pirozzolo & M. C. Whittrock 
(Eds.), Neuropsychological processes in reading (pp. 203–228). New York: Academic 

Press.  

Levin, J. R. (1983). Pictorial strategies for school learning: Practical illustrations. In M. Preslley 
& J. R. Levin (Eds.), Cognitive strategy research. Educational applications (pp. 213–

237). New York, Berlin, Heidelberg, Tokyo: North-Holland.  

Levin, J. R., & Mayer, R. E. (1993). Understanding illustrations in text. In B. K. Britton, A. 
Woodward, & M. Binkley (Eds.), Learning from textbooks. Theory and practice 

(pp. 95–113). Hillsdale, New Jersey, Hove, London: Lawrence Erlbaum Associates 

Publisher. 

Levin, J. R., Anglin, G. R., & Carney, R. N. (1987). On empirical validating functions of picture 

in prose. In D. M. Willows & H. A. Houghton (Eds.), The psychology of illustration. 

Vol. 1. Basic research (pp. 51–85). New York: Springer Verlag. 

Lieber, G. (2012). „Ich mag es, wenn ich noch selbst überlegen kann.“ – Schulbuchillustration, 

Leerstellen und kindliches Bildinteresse. In J. Doll, K. Frank, D. Fickermann, & K.  

Schwippert (Eds.), Schulbücher im Fokus. Nutzungen, Wirkungen und Evaluation. 
Münster: Waxmann. 

Marada, M., Kühnlová, H., & Fialová, D. et al. (2008). Zeměpis 9. Plzeň: Fraus. 

Martschinke, S. (1997). Der Aufbau mentaler Modelle durch bildliche Darstellungen. Eine 
experimentelle Studie über die Bedeutung der Merkmalsdimensionen Elaboriertheit und 

Strukturiertheit im Sachunterricht der Grundschule. (Dissertation thesis). Erlangen-
Nürnberg: Friedrich-Alexander Universität.  

Mayer, R. E. (1997). Multimedia learning: Are we asking the right questions? Educational 

Psychologist, 32(1), 1–19. 

Mayer, R. E., & Gallini, J. K. (1990). When is an illustration worth ten thousand words? 

Journal of Educational Psychology, 82(4), 715–726.  



Janko, T.; Knecht, P. / Visuals in Geography Textbooks: Categorising of the Types and … 

 

109 

 

Mayer, R. E., & Sims, V. K. (1994). For whom is a picture worth a thousand words? Extensions 

of a Dual coding theory of multimedia learning. Journal of Educational Psychology, 
86(3), 389–401. 

McDermott, P. D. (1969). Geographic graphics. Journal of Geography, 68(6), 333–338. 

Mikk, J. (2000). Textbook: Research and writing. Frankfurt: Peter Lang. 

Mirvald, S., & Štulc, M. (2001). Společenské a hospodářské složky krajiny. Praha: Fortuna. 

Newton, J. H. (2005). Visual ethic theory. In K. Smith, S. Moriarty, G. Barbatsis, & K. Kenney 
(Eds.), Handbook of visual communication. Theory, methods, and media (pp. 481–502). 

Mahwah: Lawrence Erlbaum Associates.   

Niehaus, I., Stoletzki, A., Fuchs, E., & Ahlrichs, J. (2011). Wissenschaftliche Recherche und 
Analyse zur Gestaltung, Verwendung und Wirkung von Lehrmitteln (Metaanalyse und 

Empfehlungen). Braunschweig: Georg Eckert Institut. 

Paivio, A. (1971). Imagery and mental proceses. New York: Holt, Rinehart and Winston.  

Paivio, A. (2007). Mind and its evolution. A dual coding theoretical approach. Mahwah, New 

Jersey: Lawrence Erlbaum Associates. 

Peeck, J. (1987). The role of illustrations in processing and remembering illustrated text. In D. 

M. Willows & H. A. Houghton (Eds.), The psychology of illustration. Vol. 1. Basic 

research (pp. 115–145). New York, Berlin, Heidelberg: Springer Verlag.  

Peeck, J. (1993). Increasing picture effects in learning from illustrated text. Learning and 

Instruction, 3(3), 227–238. 

Pešková, K. (2012). Vizuální prostředky pro výuku reálií: výsledky analýzy učebnic němčiny. 

Pedagogická orientace, 22(2), 243–265. 

Pettersson, R. (1990). Teachers, students and visuals. Journal of Visual Literacy, 10(2), 45–62. 

Roth, W. M., Bowen, G. M., & McGinn, M. (1999). Differences in graph-related practices 

between high school biology textbooks and scientific ecology journals. Journal of 

Research in Science Teaching, 36(9), 977–1019. 

Scheller, P. (2010). Verständlichkeit im Physikschulbuch. Kriterien und Ergebnisse einer 

interdisziplinären Analyse. Bad Heilbrunn: Klinkhardt. 

Schnotz, W. (2002). Towards an integrated view of learning from text and visual displays. 

Educational Psychology Review, 14(1), 101–120.  

Sikorova, Z. (2011). The role of textbooks in lower secondary schools in the Czech Republic. 
IARTEM e-Journal, 4(2), 1–22. 

Stonjek, D. (1997). Bilder als Medien im Erdkundeunterricht. In J. Birkenhauer (Ed.), Medien: 
Systematik und Praxis. Didaktik der Geographie (pp. 73–92). München: Oldenbourg.  

Tang, G. M. (1994). Textbook illustrations: A cross-cultural study and its implications for 

teachers of language minority students. The Journal of Educational Issues of Language 
Minority Students, 13, 175–194. 

Valenta, V., Michálek, A., Holeček, M., & Tlach, S. (2001). Současný svět. Praha: 

Nakladatelství České geografické společnosti. 

Väisänen, J. (2005). Visual texts in Finish history textbooks. In E. Bruillard, B. Aamotsbakken, 

S. V., Knudsen, & M. Horsley (Eds.), Caught in the web or lost in the textbook? Eighth 



Review of International Geographical Education Online         © RIGEO Volume 3, Number 1, Spring 2013  

International Conference on Learning and Educational Media (pp. 297–304). Utrecht: 

IARTEM. 

Voženílek, V., Fňukal, M., Nováček, P., & Szczyrba, Z. (2003). Zeměpis 5. Hospodářství a 
společnost. Olomouc: Prodos. 

Walford, R. (1995). Geographical textbooks 1930-90. The strange case of the disappearing text. 

Paradigm, 18. Available at http://faculty.education.illinois.edu/westbury/paradigm-
/Walford.html 

Woodward, A. (1993). Do illustrations serve an instructional purpose in U. S. textbooks? In B. 

K. Britton, A. Woodward, & M. Binkley (Eds.), Learning from textbooks. Theory and 
practice (pp. 115–134). Hillsdale: Lawrence Erlbaum Associates Publisher. 

Yasar, O., & Seremet, M. (2007). A comparative analysis regarding pictures included in 
secondary school geography textbooks taught in Turkey. International Research in 

Geographical and Environmental Education, 16(2), 157–187.   

Biographical statement 

Tomas JANKO is a postdoc at the Institute for Research in School Education, Faculty 

of Education, Masaryk University, Brno, Czech Republic. His research focuses on 

geography textbooks, visuals studies, and educational psychology. 

Petr KNECHT is a senior researcher at the Institute for Research in School Education, 

Faculty of Education, Masaryk University, Brno, Czech Republic. His research focuses 

on curriculum and instruction, geography teaching and learning, and methodology of 

content analysis. 


