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ABSTRACT 

 

Objective: Education is becoming an area of particular importance, specifically in 

developing countries, such as South Africa.  Consequently, teachers are becoming 

more cognisant of children at risk of developmental disorders such as ADHD.  It has 

been suggested that working memory (and short-term memory) is deficient in children 

diagnosed with ADHD.  Moreover, it has been noted that the inability to utilise the 

working memory system (and short-term memory system) efficiently may be linked 

to poor academic attainment.  It has also been suggested that working memory and IQ 

are strongly related.  Owing to these assertions, this research focused on the 

differences between short-term and working memory capacities of children with 

ADHD and those without an ADHD diagnosis, over and above that which can be 

explained by IQ.  Moreover, this research looked at the differences in verbal and 

visuo-spatial short-term and working memory between children diagnosed with 

ADHD and those without ADHD, over and above that which can be explained by IQ. 

Method: Ninety-two children ages 6 to 11 from several remedial and mainstream 

schools were included in the study sample.  Results: Findings suggested global short-

term and working memory capacity deficits for children diagnosed with ADHD.  

Moreover, verbal and visuo-spatial short-term and working memory impairments 

were noted in those with ADHD.  Lastly, it was suggested that spatial reasoning 

deficits might account for the observed differences in IQ found between those with 

and without an ADHD diagnosis.  Conclusion:  Working memory and short-term 

memory appear to be impaired in children diagnosed with ADHD.   

 



iv 
 

ACKNOWLEDGEMENTS 
 
 

 
I would like to thank: 

 

 Esther Price, my supervisor, for her guidance and great knowledge of the topic 

at hand. 

 Kate Cockcroft for granting me access to archival data. 

 My parents for their support throughout the year. 

 My boyfriend for his help and support. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



v 
TABLE OF CONTENTS 

 
 

Page  
 

Title page  ……………………………………………………………………. i 

Research Report Details and Plagiarism declaration  ………………………..         ii 

Abstract  …………………………………………………………………….. iii 

Acknowledgements  ……………………………………………………….. .. iv 

Table of contents  ………………………………………………………….. .. 

List of figures  ……………………………………………………………... .. viii 

List of tables  ………………………………………………………………. .. ix 

List of appendices  …………………………………………………………... x 

 

CHAPTER 1: Introduction  ………………………………………………….. 1 

 

CHAPTER 2: Literature review    

2.1 Introduction  …………………………………………………………..... 5 

2.2 Working memory theory  ……………………………………………..... 9 

2.3 Baddeley and Hitch’s Multi-component Model of Working Memory ...             14

 2.3.1 Slave system component: The phonological loop  …………... 14 

2.3.2 Slave system component: The visuo-spatial sketchpad  ……... 16 

2.3.3 Executive component: The central executive   ………………. 18 

2.3.4 New component: The episodic buffer  ……………………….  22 

2.4 Unitary models  ………………………………………………………...  24 

 2.4.1 Daneman and Carpenter (1980)  ……………………………..  24 

 2.4.2 Engle, Kane and Tuholski (1999)  …………………………...  24 

 v, vi, vii 



vi 

Page  

2.5 Other multi-component models  ……………………………………….  26 

 2.5.1 Cowan (1999) ………………………………………………..   26 

 2.5.2 Oberaurer, Suß, Wilhelm and Wittman (2003)  ……………..  27 

2.6 Support for the Baddeley and Hitch (1974) Multi-component Model  

of Working Memory  ………………………………………………  28 

2.7 ADHD and deficits in working memory  ………………………………  31 

2.8 Research questions and hypotheses  …………………………………...         38

  

CHAPTER 3: Method 

3.1 Research design  ………………………………………………………           39 

3.2 Sample and sampling  ………………………………………………...  39 

3.3 Measures  ……………………………………………………………..  40 

3.3.1 Automated Working Memory Assessment  ………………...             41 

 3.3.2 The Raven’s Coloured Progressive Matrices  ……………...    45 

3.4 Procedure  …………………………………………………………….  45 

3.5 Data analysis  ………………………………………………………....  47 

 3.5.1 Power analysis  ……………………………………………..  48 

 

CHAPTER 4: Results      

4.1 Preliminary results  …………………………………………………...  49 

 4.1.1 Descriptive statistics  ……………………………………….   49 

 4.1.2 Correlational procedure  ……………………………………  55 

 



vii 

Page 

4.2 Main results  ………………………………………………………….  57 

 4.2.1 ANCOVA procedure  ……………………………………....  57 

 

CHAPTER 5: Discussion   

5.1 Summary of results  …………………………………………………  60 

5.2 Discussion of results  ………………………………………………..  61 

5.3 Recommendations  ………………………………………………….  67 

 5.3.1 Acting as surrogate executive controls  …………………...  67 

 5.3.2 The teaching of organisational strategies  ………………...  68 

 5.3.3 Computerised working memory training  …………………  68 

 5.3.4 Stimulant medications  ……………………………………  69 

5.4 Limitations  ………………………………………………………...  69 

 5.4.1 Limitations related to the sample  ………………………..  69 

 5.4.2 Limitations related to data collection  ……………………  70 

 5.4.3 Limitations related to the analysis  ………………………  72 

 

CHAPTER 6: Conclusion   

6.1 Relevance of this research  …………………………………………  73 

6.2 Conclusions  ………………………………………………………..  73 

6.3 Directions for future research  ……………………………………..  74 

 

References   ……………………………………………………………  75 

Appendices   …………………………………………………………...  86 



viii 
 

LIST OF FIGURES 
 

Page 
  

FIGURE 1: Atkinson and Shiffrin (1968) Human Memory Model  …...            10

  

FIGURE 2: Craik and Lockhart (1972) Memory Model ……………….   11 

 

FIGURE 3: Baddeley (2000) Working Memory Model  ……………....  13 

  

FIGURE 4: The phonological loop component  ……………………….  15 

 

FIGURE 5: Norman and Shallice (1980) SAS model  ………………...  20 

 

FIGURE 6: Example of some AWMA tasks  ………………………….  44 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 



ix 
 

LIST OF TABLES 
 
 

Page  

TABLE 1: Means and Standard Deviations of the ADHD  

    and Non - ADHD Data  …………………………………….  50 

 

TABLE 2: Correlation between the RCPM test and AWMA 

     for the complete sample  …………………………………..  56 

 

TABLE 3: ANCOVA analyses results by Group  …………………….  59 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



x 

LIST OF APPENDICES 

Page 
  

APPENDIX A: Head of school consent letter  ………………………….   86  

 

APPENDIX B: Subject information sheet, parental/guardian consent  

           Form and biographical questionnaire  …………………  88 

 

APPENDIX C: Child’s letter of assent  ………………………………...  91 

 

 

 

 

 

 

 

 

 

 

 

 


