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1. EXCUTIVE SUMMARY
Recent studies in psycholinguistics have shown that learners feel difficulties in learning which is termed as Dyslexia. There are many insufficiencies and shortfalls in the learning experiencing Dyslexia. Working memory is the major constituent which contributes in developing the shortfalls due to Dyslexia.  Fawcett was of the view that when students come to know that they are having some problem with their learning and they cannot keep up with their fellows then it causes distress, disturbance and emotional disorders in the learners. Thus such students must be identified at an early age, before they develop any disturbing thoughts in their minds. This research was based on a goal to develop a connection between Dyslexia and working memory of learners. It gives description about the ways by which Dyslexia can be measured in the learners at a very early age. This study explores the performance of Dyslexic and Non-Dyslexic students. To investigate all these aspects, sample of 30 students was taken; of which 15 were Dyslexic and 15 were Non-Dyslexic acting as a controlled group. They were tested through Automated Working Memory Assessment Tests and results were matched to draw a comparison and give results. 
Two hypotheses were formed before conducting tests and this study helped to prove the authenticity of those two hypotheses. First hypothesis stated that Dyslexic children will show a clear cut difference in their verbal short term memory and working memory when compared with the verbal short-term memory of controlled group. T-Test was applied to conduct the results and form a comparison between the two groups of learners. The collective scores of Dyslexic students in different test of Automated Working Memory Assessment were less than the scores of controlled group. Second hypothesis focused on the troubles and dissimilarities in visuospatial short-term memory and working memory of both the groups. Result showed that visuospatial short-term memory was having more differences than the verbal short-term memory. Dyslexic children performed poorer than the Non-Dyslexic one. These findings and results have great implications in present day research on diagnosis in early age and intervention.  It can also help us to device the new learning strategies for the Dyslexic students.
     2. Literature review
There has been far reaching investigation into dyslexia as a perusing issue, what the fundamental weaknesses may be and whether there are any particular means by which these people could be distinguished and diagnosed at an early age when treatment is possible. However hypothetical viewpoints are not hard to come by, going from behavioral, biological to intellectual evidences as clarifications for the dyslexic disorders.  At the point when a person is only a novice in reading and perusing the language then the procedure of reading or pursuing can't be considered as a simple assignment for him; rather it is a troublesome errand which obliges exertion from the person. The reader needs to understand, comprehend and keep it in his mind the letters of alphabetic system. When a novice reader is reading, he relates the words in alphabetic scheme with the sounds he is pronouncing and in this way he mixes the sounds into one another and after that he comes to realize that how distinctive letters, sounds and different things unite in the formation of new words and new sentences. This the reason due to which a child is required to make a connection between the alphabets and the pronounced sounds. And when the child is asked to remember the spellings, he moves in a reverse way and gives individual letters a sound (Hatcher and Snowling 2002)
Seidenberg and McClelland (1989) said that when we talk about reading then working memory is characteristically included in the reading process as the reader is obliged to join the grapheme (letters) and phonemes (sounds) of a section of a word while holding the remaining portion in memory (Seidenberg and McClelland 1989). When a person is able to learn then is can be called as he is able to decode the printed text phonologically. Learning to read can therefore be seen as the phonological decoding of printed text(Adams 1990). Working memory is complex and it requires the complete understanding of text and language; it is indispensible component while reading a text; stating in another way it is critically needed to comprehend the formation and mixture of words, sentences as well as figure out the meaning of words, sentences and the complete text and detain it in memory (Nation, Adams et al. 1999).  Dyslexia is a incapacity and disability in reading i.e. child is unable to understand and comprehend the reading passages and is unable to retain it for a longer period of time; it leads towards the child facing problem in decrypting the language, no matter he is somehow intelligent, having normal education and has a status in social life (Démonet, Taylor et al. 2004).
A standout amongst the most broadly acknowledged perspectives of dyslexia is that it is a language disorder with a particular deficiency in phonological and verbal part of the language (Ramus, Rosen et al. 2003). Hulme and Roodenrys (1995) pronounced that impaired working memory is the most researched topic having focus of shortfall in phonological mindfulness which evolves from phonological coding. Dyslexic children find difficulty in decoding the words either written or spoken. They may also find it difficult to recognize the non-words (Hatcher and Snowling: 2002,(Rack, Snowling et al. 1992). Dyslexic children are unable to recognize the words and match them with the words stored in their memory. They take a long period of time to recognize and match the words (Wagner, Torgesen et al. 1993).
The process of vocabulary acquisition seems difficult to Dyslexic children (Gathercole, Willis et al. 1991). De Jong carried out an experiment in 1998, reporting that a 10-year old child with reading disability was compared with two control groups which matched in reading age as well as simple age in years. He found out that there was a clear deficit in working memory of the children with reading disability. Children were given certain tasks about reading passages and it showed a complete difference among Dyslexic and Non-Dyslexic students and Dyslexic students felt difficulty in storing the verbal memory for a longer period of time. Swanson also carried out an experiment in 2006 to know that working memory has different components and each component is related with one task. Disabilities of the Dyslexic children were found here too (Swanson, Howard et al. 2006).  Fitzgibbon and Young said in 1994 that impaired working memory is the most important characteristic of Dyslexia. 

Palmer, Smith, Nicholson and Helland investigated passive short-term memory of Dyslexic children in 20’s, and found that these children have impaired phonological loop in their working memories due to which they are unable to store anything in their minds (Palmer 2000). They investigated with the help of certain tests known as verbal memory span tasks. Smith Spark et al. (2003) provided indication that short term memories are impaired in the Dyslexic children, which can be seen clearly by giving them letter updating task and verbal memory task (Smith-Spark, Fisk et al. 2003). Helland and Asbjornsen gave results of their experiment in 2004 in which they described that some impairments are in articulatory rehearsal system which have direct connection with phonological loop because it is present inside the phonological loop. It was observed in three different groups of Dyslexic children with the help of recall tasks. At that time the use of working memory was studied and given much more importance than ever. Such deficiencies may include not recalling the whole number and forgetting the last digits, misspelling of the words and difficulty in arranging the words in a correct order (Helland and Asbj⊘ rnsen 2004).
Plaza et al. (2002) said that although all the tasks for testing working memory are difficult but there are some tests which are considered to be on the top in ranking the most difficult tests for children i.e. word repetition, recall task, digit repetition or sentence repetition (Plaza, Cohen et al. 2001). These all tests are connected with verbal memory. Children find out difficulty in figuring out the phonological representation of the words in a correct order and then repetition of the words in the same order. Articulatory movements are responsible for repetition of the words and have a direct connection with understanding the words. When a child is required to repeat the digits then the major function is played by the storage part of the working memory system.  McDougall and Donohoe (2002) described that long term memory is the basic requirement for all these tests to be carried out in a correct way. Those who have impairment in long term memory, cannot figure out the phonological representation of the things, unable to store the things in their minds and thus incapable of acquiring new vocabulary (McDougall and Donohoe 2002).
Plaza et al. (2002) believed that when a child is shown some digits or words, they develop a connection of them with the same digits and words present already in their minds. But when the shown things are new to child then they also click as something unfamiliar to the memory (Plaza, Cohen et al. 2001).  Hulme, Maugham and Brown (1991) supported them and while continuing their study they reached to a point that clicking of something to be familiar on unfamiliar to our memory is linked to the articulatory loop of working memory (Hulme, Maughan et al. 1991).  Baddeley (1986) gave his model about working memory and its different parts and noticed that phonological loop is the main component related to deficits in verbal short term memory.  Swanson (1994) continued his research and described that phonological loop has something to do with working memory deficits also. These all deficiencies lead to reading disability in children (Swanson 1994). 

Siegel and Ryan (1989) developed a connection of impaired working memory with phonics which is known as ability to distinguish, identify and understand the words (Siegel and Ryan 1989). Siegneuric and colleagues (2000) also found that reading comprehension is related to working memory. Defect in working memory leads to defect in reading comprehension of children (Seigneuric, Ehrlich et al. 2000).  Nation et al. (1999) focused on semantic processing skills and they described that all these deficits in reading comprehension and inability to recognize or recall the words was because of impaired semantic processing skills. They did not generalize the things because their study was based on the group of specific children who were lacking 1 year behind their fellows (Nation, Adams et al. 1999). 

Gottardo and his colleagues (1996) thought that these reading disabilities were because of poor processing system (Gottardo, Stanovich et al. 1996). Snowlling (2000) was of view that it is because of impaired verbal short term memory (Hatcher and Snowling 2002).  When talking about evidences related to phonological loop one can say that memory span difference in Dyslexic and Non-Dyslexic children was owing to the difference in articulation rate of the two groups. While the issues related to the comprehension, understanding, encoding, decoding or learning are as a consequence of difference in the phonological processing span of the children. 

Baddeley (1986) stated that there is active storage as well as passive storage and talking about passive storage he was of the view that when a child receives information, he stores it in his passive memory for a short duration of time in order to be remembered again. He stores the information as well as processes it even if it has to be remembered for a short duration of time. If the child wants to keep the information stored in his memory then he needs to draw a connection among the things and he relates the information with his surroundings to be remembered for a short duration. The connections are drawn with the help of slave system and central executive part of the working memory. Smith-Spark and Fisk (2007) also carried his view in their findings (Smith-Spark and Fisk 2007). Span tasks are developed for the purpose of measuring the working memory. Salthouse and Babcok  (1986) introduced the computation span task (Salthouse and Babcock 1991). Daneman and Carpenter (1980) talked about reading span task (Daneman and Carpenter 1980). Conway, Kane and Engle (2003) about the simple span performance (Conway, Kane et al. 2003).
Baddeley (1986) listed in his model of working memory the three parts of working memory i.e. central executive, phonological loop and visuospatial sketchpad. Central executive is known to be the slave system and other two parts are slaves acting according to command of central executive. Phonological loop deals with receiving the verbal information and processing it and on the other hand visuospatial sketchpad helps to store the information in the working memory. So it can be concluded that role of central executive is important in reading and listening comprehension.  Swanson, Mink and Bocian (1999) gave a new task i.e. reading task or sentence span task related to Beddeley’s model. As Beddeley stated that such tasks demand the phonological loop to process the information and then central executive system which helps to define that which strategy is going to be used for learning (Swanson, Mink et al. 1999).  Smith-Spark and Fisk (2007) claimed the importance of central executive system. They described that impairment and deficit can occur in two sub-systems as well as in central executive part of the working memory. These all researches pave way for new domains and new findings in this field of Dyslexia and working memory (Smith-Spark and Fisk 2007).
“A survey of workers has found one in four employees are almost constantly stressed. The employees blamed their workload, financial worries and job security as the main sources of anxiety in the workplace”
· One in four employees are in a near-constant state of stress, research shows.

· Senior managers are even more anxious, with half saying they are stressed all or most of the time.

· A survey found almost half of workers blamed their workload, while managers said financial worries was their biggest concern.
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