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Abstract 

 

This thesis investigates the nature of image-language relations in State-wide group 

reading tests for primary school students conducted in all New South Wales 

government schools and most non-government schools from 2005-2007.  It also 

investigates the comprehension of these image-language relations by Aboriginal and 

non-Aboriginal students in metropolitan, provincial and rural locations. Quantitative 

and qualitative analyses were undertaken in relation to: the image, language and 

intermodal complexities in the reading passages that are reflected in the difficulty of 

assessment items; students’ reading strategies; and their inferences and the linguistic 

complexity of their talk about the images and language in the texts.  

 

The text and item analysis revealed differences in the difficulty of items according to 

the type of image-language relation and complexity in the language involved. The 

number of inferences students made and the amount of linguistic complexity in their 

talk did not differ according to Aboriginal status, geo-location and gender. However, 

the similarities in Index of Community Socio-Educational Advantage for the sample 

schools in different locations could have resulted in the sample schools not being 

representative of social differences that exist in the State-wide population. The finding 

that students’ reading scores correlated with the number of correct answers chosen 

using expected reading strategies, the number of inferences made and the amount of 

linguistic complexity in students’ talk about texts, regardless of Aboriginal status, geo-

location or gender, suggests that State-wide differences in reading performance 

between these groups are due to additional factors beyond Aboriginality, gender and 

geo-location.  



3 
 

Certification 

 

I certify that the substance of this thesis has not already been submitted for any degree 

and is not currently being submitted for any other degree or qualification. 

I certify that any help received in preparing this thesis and all sources used have been 

acknowledged in this thesis. 

 

         Signature: 

 

 

  



4 
 

Contents        

  
Acknowledgements 1 
Abstract 2 
List of Tables        8  

     
List of Figures  9 
Chapter 1 Introduction 10 

   
Chapter 2 Multimodal texts and reading comprehension assessments 16 

2.1 Contemporary definitions of reading comprehension, strategies, skills 17 

2.2 The multi-semiotic nature of contemporary texts 20 

 2.2.1 The re-conceptualization of literacy and literacy pedagogy 22 
 2.2.2  The assessment of multi-semiotic literacy  30 

2.3 What does the BST reveal about multi-semiotic comprehension? 31 
 2.3.1     Proportion of 2005 BST items involving image-language relations 32 
 2.3.2 Facility of multi-semiotic items versus other items in 2005 BST 33 

2.4 Summary 35 
   
Chapter 3 Social semiotic perspective on multimodal text complexity 38 

3.1 Rationale for using a social semiotic perspective on literacy 39 
3.2 What is a functional view of language and literacy? 42 

 3.2.1 Functional Grammar 44 
  3.2.1.1 Complexity in language 44 
 3.2.2 Visual Grammar 50 
  3.2.2.1 Applicability of Visual Grammar to educational contexts 51 
  3.2.2.2 Complexity in visual images 53 

3.3 The interface of verbal and visual meaning in texts 58 
 3.3.1 Literature related to image/language relations 59 
 3.3.2 Models of image/language relations 65 
  3.3.2.1 Martinec and Salway’s subsystem of status relations 66 
  3.3.2.2 Martinec and Salway’s subsystem of logico-semantic 

relations 
68 

  3.3.2.3 Unsworth and Chan’s tentative model of image-text 
relations 

70 

3.4 Social, cultural, linguistic differences 73 
   
Chapter 4 Socio-cultural differences in reading achievement 77 

4.1 How socio-cultural differences affect literacy development 80 
 4.1.1 Seminal research from the United States of America 81 
 4.1.2 Social class differences in language practices in Australia 83 
 4.1.3 Possible causes of different literacy levels between social groups 83 
  4.1.3.1 Poverty 84 
  4.1.3.2 Language skills 85 
  4.1.3.3 Educational achievement of parents and literacy practices 87 



5 
 

 
4.2 Indigenous literacy 90 

 4.2.1 Indigenous population statistics 90 
 4.2.2 Literacy achievement of Indigenous students 93 
 4.2.3 Economic considerations 94 
 4.2.4 Home language practices 96 
 4.2.5 Discourse patterns 97 
 4.2.6 Dialectal differences 98 
  4.2.6.1 Spoken and written language 102 
 4.2.7 Indigenous learning styles and cultural practices 107 
  4.2.7.1 Learning strategies 109 
  4.2.7.2 Visual literacies 111 
 4.2.8 Educational differences for Indigenous students in different 

locations 
113 

4.3 Educational differences related to geographic location 114 
 4.3.1 Geographic location classifications 114 
 4.3.2 Population statistics for education by geographic location 115 
 4.3.3 Geographic differences in literacy achievement 116 
   
Chapter 5 Methodology 123 

5.1 Research design – a mixed method approach 125 
 5.1.1 Methods for investigation reading strategies and comprehension 126 
 5.1.2 Strengths and limitations of the research methods 127 

5.2 Research sites and participants 129 
 5.2.1 Selection of sites and participants 130 
 5.2.2 Ethics considerations and approvals 135 

5.3 Data selection and rationale 136 
 5.3.1 Using BST materials to analyse complexities in multimodal texts 137 
 5.3.2 Using BST materials across socio-cultural groupings of students 138 

5.4 Procedures for analysis of BST data – texts and student performance 140 
 5.4.1 Analysis of image-language relations – sub-question A 140 
  5.4.1.1 Framework for analysis of image-language relations 144 
  5.4.1.2 Identification of items involving image-language relations 146 
 5.4.2 Data analysis procedures, item difficulty – sub-question B (i) 147 
  5.4.2.1 Rasch analysis of state-wide test data 147 
  5.4.2.2 Statistical analysis of categories of image-language items 150 
 5.4.3 Data analysis procedures, complexity – sub-questions B (ii) & (iii) 151 
  5.4.3.1 Categories for linguistic analysis of texts  152 
  5.4.3.2 Categories for visual analysis of texts 157 
  5.4.3.3 Statistical analysis of text complexity data 160 

5.5 Procedures for conduct of interviews and analysis of data 162 
 5.5.1 Interview protocols  163 
 5.5.2 Data collection and analysis procedures – sub-question C 164 
  5.5.2.1 Content analysis and coding of interview data 164 
  5.5.2.2 Statistical analysis of strategy choice – Pearson’s r 

 
166 

 5.5.3 Data collection and analysis procedures – sub-question D 169 



6 
 

  5.5.3.1 Content analysis and coding of think-aloud data 170 
  5.5.3.2 Statistical analysis– ANOVA, MANOVA and Pearson’s r 173 
  5.5.3.3 Qualitative analysis – selection of case studies  175 
   
Chapter 6 Results of research: Analyses of assessment texts and questions 

 
176 

6.1 Results of analyses of image-language relations in reading assessments 177 
 6.1.1 Types of image-language relations involved in the five tests 179 
 6.1.2 Year 3 items involving image-language interaction in 2005 180 
 6.1.3 Year 5 items involving image-language interaction in 2005  181 
 6.1.4 Year 3 items involving image-language interaction in 2007  182 
 6.1.5 Year 5 items involving image-language interaction in 2007 183 
 6.1.6 Year 7 items involving image-language interaction in 2007 184 
 6.1.7 Difficulty in comprehension of image-language relations 185 
  6.1.7.1  Facility of items involving relations of equivalence 187 
  6.1.7.2  Difficulty of items involving relations of augmentation 188 
  6.1.7.3  Items involving relations of distribution and exposition 190 

6.2 Results of analyses of verbal and image complexity  192 
 6.2.1 Validity of ‘essential’ text complexity measure 193 
 6.2.2 Facility variance between different levels of text complexity  195 
 6.2.3 Image complexity and item difficulty 195 
 6.2.4 Verbal complexity and item difficulty 196 
 6.2.5 Combined and ‘essential’ text complexity and item difficulty 199 
    
Chapter 7 Results of research: Analyses of reading strategies, comprehension 

and complexity of spoken language 
 

203 
 

7.1 Results of analyses of strategies used by students in gender, geo- 
location and Aboriginal status groupings 

204 

 7.1.1 Results of correlation studies between scores and strategies  205 
 7.1.2 Results of correlation studies for strategy/answer combinations  209 

7.2 Results from analyses of comprehension and linguistic complexity of 
talk for gender, geo-location, Aboriginal status and ability groupings 

224 

 7.2.1 MANOVA interaction - scores, inferences, linguistic complexity 225 
 7.2.2 2006 Analyses of variance for inferences & linguistic complexity 228 
  7.2.2.1 Differences in inferences within socio-cultural groups 229 
  7.2.2.2 Differences in inferences within reading ability groups 235 

 7.2.3 Correlations for 2006 scores, inferences & linguistic complexity  238 
  7.2.3.1 Examples of Yr 4 inferences and linguistic complexity 241 
  7.2.3.2 Examples of Yr 6 inferences and linguistic complexity 245 
 7.2.4 Analyses of variance for inferences in 2007 249 
  7.2.4.1 Differences across Aboriginal/geo-location groupings 251 
  7.2.4.2 Differences across ability groupings  254 
 7.2.5 Correlations between scores and inferences in 2007 261 

7.3 Summary of results of analyses of strategies, linguistic complexity and 
inferential comprehension of multimodal texts 

262 

   



7 
 

Chapter 8 Discussion and implications for further research 
 

265 

8.1 Difficulties experienced in reading multimodal texts 266 
 8.1.1 Image-language relations in multimodal texts 267 
 8.1.2 Verbal and image complexity in multimodal texts 277 

8.2 Assessment of comprehension of image-language relations in texts 281 
 8.2.1 Assessment items not interpreted as intended 283 
 8.2.2 Implications for reading test developers 286 

8.3 Strategies used to comprehend image-language relations in texts 288 
 8.3.1 Unexpected strategies used by students with high reading scores  293 
 8.3.2 Implications for further research 294 

8.4 Inferences made and language used when talking about multimodal 
texts 

295 

 8.4.1 Explanatory inferences about images  299 
 8.4.2 Associative inferences about verbal text 300 
 8.4.3 Relations amongst scores, inferences and linguistic complexity 302 
 8.4.4 Interview processes - ‘think aloud’ and ‘read through’ 309 
 8.4.5 Implications for teaching reading 314 

8.5 Comprehension of multimodal texts by Aboriginal and rural students 318 
 8.5.1 Educational advantage factors 320 
 8.5.2 Inferences and linguistic complexity in written language and talk 323 
 8.5.3 Field knowledge of Aboriginal and rural students 329 
 8.5.4 Implications for Aboriginal and rural students 332 

8.6 Conclusion 335 
   

References 
 

 343 

   
Appendices See Volume 2  
 

  



8 
 

Tables 

Table 2.1 Spread of BST items involving image-language interaction in 2005 33 
Table 4.1 Comparison % of Y3 = or > national min. standard, 2007* & 2008* 118 
Table 4.2 Comparison % of Y5 = or > national min. standard, 2007* & 2008* 118 
Table 5.1 Percentages of all Year 3 students in 2008 NAPLAN reading bands 133 
Table 5.2 Percentages of Year 3 Aboriginal students in 2008 NAPLAN bands 133 
Table 5.3 Breakdown of Year 4 Participants in 2006 133 
Table 5.4 Breakdown of Year 6 Participants in 2006 134 
Table 5.5 2010 ICSEA values, % Aboriginal Students and students in study 135 
Table 6.1 ANOVA: image-text relations mean item difficulty  186 
Table 7.1 Summary of Pearson’s correlations between Yr 4 post-test score and 

number of expected strategies for Aboriginal status, geo-location and 
gender groups 

205 

Table 7.2 Summary of correlations between Yr 3 BST reading score and 
number of expected strategies for Aboriginal status, geo-location and 
gender groups 

206 

Table 7.3 Summary of correlations between score on targeted questions in the 
Year 3 BST and number of expected strategies used by groups 
according to Aboriginal status, geo-location and gender 

207 

Table 7.4 Summary of Year 4 correlations between reading score and 
combinations of answer and strategy 

210 

Table 7.5 Summary of Yr 6 correlations - score and answer/strategy 
combinations 

213 

Table 7.6 Summary of Year 5 correlations between score and answer/strategy 
combinations 

216 

Table 7.7 Significant results of ANOVA between reading ability groups (Low, 
Medium, High) for Year 4 and Year 6 where assumptions of 
homogeneity of variance were met 

235 

Table 7.8 Mean correct inferences about images by Yr 4 & 6 reading ability 
groups 

236 

Table 7.9 Mean linguistic complexity for Year 4 and 6 reading ability groups 237 
Table 7.10 Summary of correlation results (Yr 4 scores/ inferences/ ling. compl.) 239 
Table 7.11 Summary of correlation results (Yr 6 scores/ inferences/ling. compl.)  240 
Table 7.12 Differences in the average number of correct answers from the BST 

to the post-test for Year 4 and Year 6 in 2006 and Year 5 in 2007 
250 

Table 7.13 Summary of correlation results between 2007 Y5 scores and 
inferences  

262 

   
 

  



9 
 

Figures 

Figure 3.1 Language, context and text diagram (Unsworth 1993:340) 42 
Figure 3.2 Spoken language continuum adapted by Jones (1996) 45 
Figure 3.3 ‘Escaping the Nets’ by Moe Cunningham, © Tobwabba Art Gallery, 

as represented in the 2005 Year 5 Basic Skills Test answer booklet. 
67 

Figure 3.4 From ‘Ten Years of Recycling – The Good, the Bad and the Ugly’.  73 
Figure 4.1 2006 Census counts (ABS, 2009) 91 
Figure 5.1 Summary of framework for intermodal relations (Chan 2010:157) 144 
Figure 5.2 Question 28 about ‘Tobwabba Art Gallery’ in 2005 Year 5 BST 156 
Figure 5.3 Image as reproduced in the 2004 BST, originally from ‘The Deep’ 

by Tim Winton © 1998, illustrated by Karen Louise © 1998 
159 

Figure 5.4 Text segment in ‘Tobwabba Art Gallery’ from 2005 Year 5 BST 173 
Figure 6.1 Questions 3 and 2 and parts of the ‘Water Animal Records’ text in 

the 2005 Yr 3 BST (extract from Animal Records by David Drew) 
188 

Figure 6.2 First three frames of ‘Puddles’ from 2007 Year 5 BST 189 
Figure 6.3 Q30 & Q31 and ‘Telling the Time Using Water’, 2005 Yr 3 BST 190 
Figure 6.4 from Book of Animal Records by David Drew (2005 Yr 3 BST) 191 
Figure 6.5 Q5 in 2005 Yr 3 BST which had highest score of image complexity 196 
Figure 6.6 Segment of ‘Tobwabba Art Gallery’ relating to Q28 2005 Yr 5 BST 197 
Figure 6.7 Scale image from Book of Animal Records by David Drew 201 
Figure 7.1 ‘Telling the Time Using Water’ from 2005 Year 3 BST 211 
Figure 7.2 First three frames of ‘Puddles’ from the 2007 Year 5 BST 219 
Figure 7.3 Year 4 means for BST image-language items post test score in each 

geo-location for Aboriginal students (green) and non-Aboriginal 
students (blue) 

227 

Figure 7.4 Year 4 means for linguistic complexity of talk in each geo-location 
for Aboriginal students (green) and non-Aboriginal students (blue) 

227 

Figure 7.5 Scale image from ‘Water Animal Records’ text in 2005 Year 3 BST 231 
Figure 8.1 ‘Double Treble or Not’ from the 2007 Year 5 BST 269 
Figure 8.2 ‘Two Summers’ from 2005 Year 5 BST 273 
Figure 8.3 Part of ‘Tobwabba Art Gallery’ relating to Q28, 2005 Year 5 BST 277 
Figure 8.4 Scale image from ‘Water Animal Records’ text in 2005 Year 3 BST 280 
   
   
 

  




