Abstract 
A wide-ranging conversation has taken place in research literature over the past few years, concerning about developmental dyslexia (DD), its characteristics, and the difficulties that lie at its root. The dominant claim of the past forty years has been- that dyslexia stems from phonological processing difficulties. That claim - has now been joined met by other more recent findings, which suggest that dyslexia may stem from more generalized cognitive difficulties. One function thcognitive skill that has been found to be related to reading acquisition is statistical learning:, that is, the ability to identifyability to recognize statistical patterns regularities in successive sequential stimuli. There is evidence that readers learners with dyslexia have deficits struggle with sin statistical learning tasks; ; this has been found primarily in tasks that involve implicit learning processes. these struggles were identified during implicit learning tasks. These findings have led to the claim that learners adults with dyslexia will experience encounter statistical learning challenges during implicit learning tasks,, butand not during during direct or explicit instruction (which requires readers to be aware of and explain their own learning, and the content and rules that govern the learning). IAnd indeed, there is evidence that intentionally making learning tasks more explicit by first directing readers to search for rules and regularities does  leads to improved statistical learning among adults with DD. 	Comment by wosner: Sequential 
Therefore, the goal of the current present study is to examine statistical learning processes in both implicit and explicit learning tasks, while comparing learners readers with dyslexia to typically developed (TD) readers. learners without dyslexia. It is extremely important to compare implicit and explicit statistical processing among readerswith learners with dyslexia, since it can foster better understanding of the challenges these learnersthey face. It can also advance our understanding of how these readerslearners grapple with implicit, rather than explicit, statistical learning tasks. The present study also aims to assess the learning characteristics of readers with dyslexia, by measuring participants’ subjective knowledge during the task. A subjective measurement assesses participants’ awareness during an artificial grammar task, and it makes participants aware of the specific knowledge they have gained while learning the rules of the task.
[bookmark: _GoBack]Recent research has addressed the question of assessing the differences between implicit and explicit statistical learning.. The distinction between implicit and explicit statistical processing has generally been assessed during the sequence-sorting stage; the number of correct answers is used as an objective measure of learners’ ability.  The current study had participants complete both an implicit and an explicit task. In the implicit task, the learner isparticipants were exposed to practice sequences without any stated learning objective, without being aware of the shared structure of these sequences. , and without the chance to explain what they learned. In the explicit task, on the other hand, learners participants weare told prior to the testing phase that there is some underlying rule governing each of ahead of time that their reading sequences. This information was given to participants are based on a pattern, in order to raise their awareness of the pattern regularities and intentionality of the taskstimuli, and in order to enable them to present specific knowledge about the rules of the sequences. 	Comment by Liron: זה לא מופיע באבסטרקט המעודכן, אבל אם את מדברת כאן על מחקר הספציפי כדאי להשאיר את זה כדי שיהיה ברור לקוראים במה מדובר
Participants’ performance during the sequence-sorting (task) phase was measured by the number of correct answers obtained, without access to the participant’s awareness or the information he or she learned. The number of correct answers has been presented as an objective measure of participants’ ability. Learners are also able to present specific knowledge about patterns within the sequences. During the assessment stage, the number of correct answers is noted without access to the learner’s awareness, or to the components of learning that the learner is acquiring during the course of the assessment. Still, Ssome researchers have criticized the fact thatthis type of objective performance task, claiming that its neglectslose important information because it fails to record the by ignoring participant’s’ feelings, motivations, and thought processes during feelings and motivations throughout the sorting tasksequence-sorting phase. These researchers claim that more subjective measures would allow access to participants’ awareness during an artificial grammar task, making participants more aware of what they have learned while learning the rules of the task - .in other words, the participants’ ability to determine the patterns in the sequences they read by identifying the feelings that guide their choices.  These same researchers have found that when participants are more aware of their own cognitive processes, they are able to  participants’ awareness of their own feelings and thought processes allows them to access hieve higher levels of statistical learning during explicit tasks. Still, research has not yet been done on subjective measures among learners readers with dyslexia during explicit statistical learning tasks in  - especially in the visual modality, in which the distinction between implicit and explicit statistical learning tasks is particularly important (because of the difficulties that learners readers with dyslexia face when completing performing implicit statistical learningthese tasks). 	Comment by SHAINI: לא הבנתי את המשפט הזה	Comment by Liron: clarify
Therefore, the current study measures both implicit and explicit statistical learning tasks among adultshigh school graduates with dyslexia. It includes both objective and subjective methods of assessing the various learning processes employed during a visual artificial grammar learning task. The explicitness of the task was increased implemented usingby a direct instruction to participants to search for patternsrules; a questionnaire was also used in order toto help researchers understand the subjective knowledge experienced assess the participants’ subjective feelings and motivations by the participants during the task. Participants were divided into two  groups: : one group included an implicit artificial grammar task with no direction to search for patternssequences, while the other included an explicit artificial grammar task and an instruction to search for patterns sequences within the sequencestasks. Each of these groups was further divided into an experimental and a control group:  32 high school graduateadults participated in the first group, which included: 17 in the control group (TD readers), and 15 in a group of readlearners with dyslexia. The second group was comprised of 27 high school graduateadults: 14 in the control group (TD readers), and 13 in the group of learners readers with dyslexia. Participants’ ages ranged between 20 and 35. 	Comment by wosner: Adults	Comment by wosner: rules
The study’s results showed that in the objective measures - that is, participants’ success with artificial grammar tasks, - readers with dyslexia were able to learnsucceeded in learning the statistical patternsregularities during both implicit and explicit tasks. However, there were significant differences in their performance on the two types of tasks: their performance on explicit tasks was significantly higher than their performance on implicit tasks. TD On the other hand, readersreaders without dyslexia, on the other hand, showed no significant performance differences between implicit and explicit tasks. These findings indicate that readerlearners with dyslexia have a difficulty withdeficiency in implicit statistical visual processing. Nevertheless,However, when instructed to search for patternrules, readers with dyslexia are able to completesucceeded  this taskin identifying the statistical regularities upon which the stimuli were basedat an accuracy rate higher than guessing. These findings support the claim that the central challengemain challenge for readers with dyslexia lies in implicit, rather than explicit, statistical visual learning. They also support the theory that the statistical learning mechanism is not only a domain-general mechanism, but rather a mechanism that combines several domain-specificseparate learning processes. This can be, expressed seen in differences between implicit and explicit learning, - as evidencedseen among learners readers with dyslexia. 
SThe subjective measure s about thewas examined by having each participant classify, via questionnaire, learning task  their answers to different questions according to the degree of explicitness of knowledge that he or she utilized while examining the answers. were gathered by attributing each respondent’s answers about the degree of explicitness of the knowledge that respondent used. The study’s findings yielded an interaction between the research groups, by associating correlated the responses from the two different task types, yielding an interaction between the research groups. Among typically-developed (TD) readers, nNo significant differences were found between responses on implicit and explicit tasks among readers without dyslexiatasks; in contrast, graduates readers with dyslexia associated attributed their responses with to higher levels of explicitness during the explicit tasks than during the implicit task.  These findings support what was discovered in the objective measures. They show that in both objective and subjective tasks, readers with dyslexia attribute their answers to higher levels of awareness during explicit learning tasks than they have in implicit learning tasks. These findings These findings strengthen the results of the objective measures, showing that even in subjective measures, readers with dyslexia report a higher level of explicitness during explicit statistical learning tasks than during implicit statistical learning tasks. This demonstratesalso demonstrate that a direct instruction to search for rules and regularities during an artificial grammar taskpatterns allows learners readers to access greater awareness of patterns these rulesin an artificial grammar task. This helps them increase their awareness of patternsrules, compensate for the difficulty they experience in implicit learning tasks, and perform as well asat a level comparable to TDnon-dyslexic readers. 	Comment by wosner: attributing	Comment by wosner: להיצמד למונח אחיד.
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Difficulty in implicit learning implicit patternsof underlying regularities during an artificial grammar task, as found in the present study, shows that even though readers with dyslexia are capable of learning statistically patterned regular sequences, their learning is limited and may reflects a failure to develop automaticity. This stems from a difficultystruggle to monitor for meaning focus and internalize rules. On the other handStill, explicitly increasing thelearners’ awareness of rules for readers with DD can compensate for this struggle during implicit tasks. 	Comment by wosner: ? מונח לא ברור באמת.
Focus?
The present study is important because it underlines the need to distinguish between implicit and explicit learning tasks as they relate to statistical learning among readers with dyslexia as well as . It also emphasizes the importance of using subjective measures measures to raise participants’ awareness during artificial grammar tasks, as these measures can deepen understanding of statistical learning among learners with dyslexia. The results of this study underscore the challenges that readers with dyslexia face during implicit statistical learning tasks; they also broaden our understanding of the importance ofby providing accessing access to readers’ subjective experiences during learning. These findings emphasize the need for intentionally directed learning, in order to compensate for the challenges faced by readers with dyslexia and to assist them in acquiring an awareness of statistical patterns while learningduring learning processes to read.
