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Abstract 

Specific learning difficulties are neurodevelopmental disorders connected to deficits in working memory. As the suitable 
nutrition affects both brain devlopment and memory function, it affects positively the ways of coping with learning 
difficulties. The specific articlee attempts to locate, by means of a literature review, the nutritional elements that are 
beneficiary in the case of children with learning difficulties, and also to seek the most suitable strategies for the 
enhancement of their memory. Based on conclusions it was found that the adoption of a balanced diet consisting of fatty 
acids, trace elements, amino acids, metals and vitamins minimizes the possibility for the appearance of specific learning 
difficulties. Research has also led to the conclusion that the utilization of ICT, the conquest of metacognition, breathing 
techniques, the pivotal role of exercise, quality sleep and clinical hypnosis are crucial intervention methods for the 
enhancement of the memory of children with specific learning difficulties. 
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1. Introduction

The term Specific Learning Disorder, according to the revised edition of DSM-V, refers to a set of weaknesses identified 
both on learning and on an academic skills level which are usually noticeable at the beginning of the school life, when 
the individual is unable to fulfill school requirements. The Specific Learning Disorder is distinguished in Reading 
Disorder, Written Expression Disorder and Mathematics Disorder. In Reading Disorder, inability to read or slow reading 
rhythm, difficulty in oral expression and concept comprehension are observed, while the term “dyslexia” is used 
alternatively to state a number of weaknesses. Written Expression Disorder is distinguished by the identification of 
spelling errors and the difficulty to produce written speech, while, finally, Mathematics Disorder concerns the difficulty 
to understand and memorize mathematical data, but also to carry out arithmetic operations. The term “dyscalculia” is 
used to determine a set of weaknesses in mathematics [3]. It is in fact worth noting that dyscalculia is more frequently 
identified in boys, and specifically at a rate of 5-8% internationally [10]. 

The right diet is a basic condition for children’s development, whether they have learning difficulties or normal 
development [71]. Consequently, since diet is related to good brain function, particularly during the early stage of 
human life, it is easy to understand why a poor diet in nutritional elements is connected to learning difficulties. It has 
been found out that ingredients like iron, zinc, choline and fatty acids are necessary for the human body [66], metals are 
beneficial for children with neurodevelopmental disorders [71], while deficiencies in iodine, vitamins D and Β12 affect 
memory function negatively [40]. 
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The term “working memory” appeared in 1960 by Baddeley and Hitch. They referred to the existence of a central 
executive unit which consists of the   phonological loop and the visuospatial sketchpad which are responsible for the 
storage and processing of information [69]. Baddeley included in the same model the episodic buffer [4], while Klinberg 
identified as working memory that part of the brain which may retain information, while at the same time carrying out 
complex operations [44]. In conclusion, the deficiencies observed in working memory are responsible for the 
appearance of many weaknesses, including specific learning difficulties [69].   

2. The importance of nutrition for memory and specific learning difficulties  

2.1. Fatty acids 

Deficiency of fatty acids in the human body is intertwined with dysanagnosia, dysorthography, but also deficiencies 
observed in dyslexic children’s working memory [65]. Both omega-3 docosahexaenoic acid (DHA) and omega-6 
arachidonic acid (ΑΑ) are of great importance for the correct brain development. Specifically, the existence of omega-3 
fatty acids is beneficial for the function of the hippocampus and the prefrontal lobe and therefore contribute in 
strengthening children’s memory and attention [40, 70]. DHA and ΑΑ are among highly unsaturated fatty acids (HUFA) 
which in turn are derived from essential fatty acids (EFA). Inability to convert EFAs to HUFAs is related to the possibility 
to present dyslexia [9]. For the correct development of the brain, it is necessary to have on a nutrition level a balance 
between omega-3 and omega-6 fatty acids, although in the last century a preference towards the latter is observed. In a 
study among 154 pupils in Quebec-Canada, it was shown that high fatty acid levels contribute in the enhancement of 
children’s memory [56], while in another study, lack in polyunsaturated fatty acids (PUFA) is connected to dysanagnosia 
and dysorthography identified in boys. That is why the administration of polyunsaturated fatty acid supplements is 
considered especially effective in the case of dysanagnosia and dyslexia. An indicative example is the case of Michael, a 
boy with dyslexia and serious PUFA deficiency who, after a treatment with nutritional supplements, showed progress 
in school. The administration of nutritional supplements was also effective in the case of 20 dyslexic pupils who, having 
taken fish oil supplements for 4 months together with evening primrose oil, showed improvement in reading [2]. The 
foods where PUFAs can be found are avocado and dried nuts, while foods rich in omega-3 like kiwi and salmon enhance 
memory significantly [58]. 

2.2. Iron, Zinc and Iodine 

Iron deficiency in early childhood creates difficulties in learning and good memory function [11]. Therefore, in a study 
carried out in pupils from Nepal it was shown that children whose mothers took iron supplements during pregnancy 
had enhanced working memory [34]. Iron deficiency increases the possibility for dyscalculia, a fact corroborated by a 
study in the USA in 5.398 pupils aged 6-16 years [48]. The existence of zinc in the hippocampus is connected with 
reading facility and success at school [40], while its deficiency brings dysfunction in learning, memory and attention 
[12]. It is however proven that the administration of zinc together with other supplements, for example iron, iodine, 
vitamin Α, becomes more effective [6]. Iodine deficiency in children’s bodies is connected with slower rhythms in 
learning and lack of motivation for knowledge. In a study carried out in schools in West Africa in which 6-8-year old 
children participated, found that administering iodine supplements brought about improvement of speech facility and 
school performance [16]. 

2.3. Vitamins  

Vitamin Α deficiency in the body affects negatively memory and learning [70]. Foods rich in vitamin Α are liver, milk, 
eggs, fish, fruit and vegetables [58]. In Israel a study was conducted in order to study the consequences in the speech 
development of children aged 5-7 who had had low vitamin B1 levels during infancy. The result was that the children 
in the experimental group with vitamin B1 deficiency showed speech difficulty at a rate of 97% in comparison with 9% 
in the control group children. In a study conducted by Harrel (1946) in 120 children in an orphanage to whom 2 mg B1 
or a placebo was administered daily for one year it was found out that the children who had taken B1 supplements were 
more intelligent and with enhanced memory. Vitamin B6 deficiency causes a problem in the hippocampus and thus in 
memory [8]. Vitamin Β12 deficiency affects memory function, attention, but also learning negatively [70]. According to 
a study in 9-year-old children in India it was shown that reduced B12 levels in pregnant women cause deficiencies in 
short-term memory and the possibility of maintaining children’s attention [8, 56]. Vitamin C is necessary in the body 
for iron absorption [58], while a study was done in pregnant women in Spain regarding the role of vitamin D. The 
purpose was to find out the effect of vitamin D in the children’s cognitive and linguistic level. It was shown that reduced 
vitamin D levels in the first trimester of the pregnancy are a prognostic factor for low learning performance [7]. 
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2.4. The role of white foods and the Mediterranean diet 

According to studies diet affects neurodevelopmental disorders; in fact, 15 white foods are mentioned which should 
best be avoided, as they affect negatively not only brain function, but health generally. Among harmful foods is sugar 
which was found to be connected with children’s attention deficit. Similar studies mention the negative consequences 
for the brain from salt consumption in high quantities, while the exclusion of foods with flour as their main ingredient 
enhances the children’s learning capacity and attention. In addition, trans fatty acids in processed foods contribute in 
deficient memory function, as they do not allow the absorption of omega-3 fatty acids from the body, while regarding 
white rice, it would be better to prefer brown rice which contains metals and vitamins. Furthermore, fluor in drinking 
water is connected with the weakness in cognitive functions and low intelligence indicator, while alcohol creates 
problems in memory, attention and visual-spatial intelligence, particularly in adolescents. It would also be good to avoid 
the consumption of red meat, as it affects brain processes negatively. On the contrary, the selection of the Mediterranean 
diet may prove beneficial [17]. This is also confirmed by the study by Papanastasiou & Drigas (2023) regarding 
children’s eating habits and the appearance of dyslexia. The sample who participated in the study consisted of 210 
students aged between 18-30 years divided in two groups, one consisting of students with neurodevelopmental 
disorders – of whom 27 had dyslexia - and one consisting of 149 normally developing students. A questionnaire was 
used as research tool which was completed online aiming to find out whether the young people follow the 
Mediterranean diet. The results showed that the students with dyslexia do not seem to adopt a Mediterranean diet 
program. In conclusion, the children who did not choose the Mediterranean diet had increased possibilities to show 
specific learning disorders [62]. 

2.5. Nutrition and ICT 

According to Drigas & Karyotaki (2013) ICT applications may be utilized in the matter of nutrition, as they are 
affordable. An indicative example is the mobile application CHAT which, among other things, also provides the user with 
the possibility to communicate with a nutrition expert [70]. Hebden et al. (2012) mentioned the creation of intelligent 
applications aiming to inform persons of younger age regarding the benefits of a healthy diet. Also, Hong et al. (2008) 
created an online application with the purpose to educate children in nutritional matters. With its help children are 
made aware about the nutritional value of foods, they choose the dish they like based on their age and the calories they 
want to consume, while they can also watch a video recording about the preparation of a healthy meal [21]. 

3. ICT and working memory 

In this section, we must highlight the productive and effective role of all digital technologies in the field of education in 
general, healthy nutrition as well as in attention and memory training. These technologies, which include mobile devices 
(72-75), a variety of ICTs (76-95), AI & STEM ROBOTICS and games, (96–103), facilitate and improve educational 
procedures such as assessment, intervention, and instruction. In addition, the use of ICTs in conjunction with theories 
and models of metacognition, mindfulness, meditation, and emotional intelligence cultivation [104-137], accelerates 
and enhances educational practices and outcomes, particularly in learning disabilities. 

More specifically, the utilization of ICT in education contributes in knowledge assimilation and achievement of better 
school performance in comparison with traditional means, such as illustrated books [20, 18, 37]. The application Mnemo 
Wiki helps enhance the memory in children with specific learning disorders, as it provides the possibility to process and 
organize the visual material to be used in teaching. Also, the application Cogmed has a positive impact on the working 
memory of children in pre-school and school age, as it contains many exercises for visual intelligence and verbal ability, 
thanks to which the child learns to codify data [20]. Thanks to the application Paper-based Pen children with learning 
difficulties or memory deficiency can take notes, while by touching the “intelligent” pen they are able to listen again to 
the course lecture [39]. The application COGITO includes exercises aiming to strengthen memory [55], while the 
application APLo helps in identifying learning difficulties [19]. A particularly popular application is CoPS, as it checks 
the memory of children aged 4 to 8 years, while the application AWMA is designed for children with deficiencies in 
working memory and consists of two types: a short one (AWMA-S) and an extended one (AWMA-L) [23, 27, 44]. 

The defective memory function affects children’s school performance and consequently their self-esteem. Computers 
as intervention tools for memory enhancement are considered necessary [44]. Specifically, the application eduSensus 
consists of digital form programs which enrich dyslectic children’s vocabulary, simultaneously improving their memory 
and attention. The game “Shoes and Squares” improves children’s memory and attention, as they try to predict the 
outcome of a situation through various object alternations. Through the augmented reality application AR alphabet book 
the alphabet is taught by utilizing a camera and a computer and in this way children’s memory is strengthened [27, 44]. 
The application KindSAR enhances memory, attention and cultivates the vocabulary of pre-school-age children. A robot 
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is telling a story and thus children conquer knowledge in an enthusiastic way [27]. Moreover, robots PlayROB and 
IROMEC contribute in metacognition conquest as well as in increasing memory capacity [22]. 

3.1. Serious games      

Serious games are new gaming technologies with educational or remedial purpose, covering in this way the needs of 
children and users for whom technology is a part of their daily life. The philosophy of serious games is based on the 
theories of Piaget’s constructivism and Vygotsky’s gnosticism. The latter claimed that education through play provides 
the experience of social interaction which turns to mental knowledge [60]. According to Papanastasiou et al. (2022) 
children learn creatively thanks to serious games, which contribute simultaneously in enhancing memory and attention 
by energizing feelings. Digital Games-Based Learning improves memory, enhances cognitive functions and so are 
accepted by English educators at a rate of 83% [59]. Additionally, the applications BCI (Brain Computer Interface) are 
crucial both to the improvement of working memory and attention. These applications are the connecting link between 
persons with kinetic or neurodevelopmental problems and devices like computers. Thanks to them it is possible even 
for the individual’s thought or will to act to be “translated” into an order for the computer and therefore to be realized. 
In this way, the needs of vulnerable persons are served and they can be functional thanks to some applications. A 
representative example is the applications BCI which, using eye movement or thought creation on the part of the user, 
contribute to the enhancement of memory and attention [61]. 

3.2. Video games 

The occupation with video games improves children’s memory and attention. So, Drigas et al. (2013) studied through  
literature review the contribution of video games in enhancing working memory, while Weng et al. (2014) expressed 
the opinion that computers and tablets help children with learning difficulties better absorb knowledge. Baniqued et al. 
(2014) also claim that thanks to video games the adolescents’ attention remains concentrated, while it has been found 
out that the portable application CogSkills improves the memory in pre-school children [41]. Nouchi et al. (2013) 
investigated the influence of specific video games on memory and attention. The sample of participants consisted of 32 
individuals divided into two groups: in one the game Brain Age was utilized and in the other the game Tetris. The 
participants had to play video games for one month for 15 minutes at least 5 days a week. The results showed that Brain 
Age strengthened working memory, while Tetris improved the persons’ attention. Similar conclusions regarding the 
effect of video games on memory were produced by the study of Colzato et al. (2013). The sample consisted of 52 
participants divided into two groups, with experienced and inexperienced players respectively. The result was that in 
experienced players the working memory was functioning better [42]. Finally, it has been found out that 3D video games 
like Super Mario 3D World improve the part of memory linked to the hippocampus [63]. 

4. Metacognitive strategies   

The deficient memory function in children with learning difficulties hinders new knowledge building on already existing 
knowledge, the comprehension and classification of complex concepts. However, thanks to the cultivation of 
metacognitive skills based on self-control, self-regulation and adaptation, memory can be significantly enhanced. 
Utilization of ICTs, like mobile applications and virtual reality applications enhance memory through the education of 
children’s metacognitive skills. Moreover, the utilization of memory strategies in connection with technology 
applications contributes significantly in memory enhancement. Therefore, the Method of Loki which is based on 
associative event sequence, contributes in strengthening the individual’s attention and the speedy transmission of 
information from the working to the long-term memory.  Moreover, the mind map, where a central concept is linked to 
the individual concepts through branching, helps memorize information, while the technique of double codification, 
during which the information is visualized in order to be retained in memory, also brings results. Moreover, when pupils 
read aloud, it helps them retain and codify knowledge in their memory, whereas repetition, acrostics, acronyms, slogans 
and neurolinguistic programming are also memory-improving techniques. However, as pupils often find difficulty in 
cultivating their metacognitive skills and teachers are not appropriately trained to teach them, the utilization of virtual 
reality applications seems the only solution. Within the framework of the virtual reality environment attention may be 
controlled and therefore working memory may function better.  Vindenes et al. (2018) created the application 
“Mnemosyne” in which individuals, with a screen tied to their head, discover and collect memory cubes. It was 
consequently shown, based on research carried out in 18 individuals regarding the effectiveness of the specific 
application, that it contributes significantly in information memorization. Similar conclusions regarding the role of 
mobile application in improving memory were reached in the study by Hermes et al. (2019) in a sample of 14 persons, 
but also in the study by Scullin et al. (2022) in a sample of 52 participants [30]. 

It has been found that children with specific learning difficulties are lacking in metacognitive skills [53]. Metacognition 
which is so necessary for learning and for the spiritual culture of the individual, can be conquered by enhancing working 
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memory [5]. Drigas & Mitsea (2020; 2021, as cited in Mitsea et al., 2022) define metacognition as the set of skills that 
allow self-observation, self-regulation and adaptation to cognitive processes, so that the individual can reach the highest 
effectiveness level and for this reason (metacognition) can be acquired by practicing mindfulness.  Drigas & Mitsea 
(2020, as cited in Mitsea et al., 2022) moreover, determined the eight stages followed in the course towards 
mindfulness: understanding of the theoretical background, empirical perception, conscious self-observation, conscious 
self-regulation, conscious adaptation, conscious distinction and mnemosyne [51]. Mindfulness may be conquered in 
many ways. One is exercising focused and open attention [24, 53]. In the case of focused attention, the yoga-technique 
“Trataka” is utilized, where the individual focuses on the flame of a candle and so strengthens both working memory 
and visual-spatial attention. In the case of open attention, the individual, without focusing his/her interest on something 
specific, "observes” every piece of information in his/her surroundings. Also, silence as a way of mindfulness contributes 
to the speedy decoding and prioritization of information, while visualization, as shown by the study by Hudetz et al. 
(2000) in 30 persons, has a positive impact on working memory. Moreover, the expression of gratefulness to the 
universe has a crucial impact on the function of the amygdala which is responsible for the appearance of learning 
difficulties, while neurolinguistic programming through the formation of positive attitudes and perceptions helps 
children with learning difficulties cultivate their metacognitive skills. There are also specialized mindfulness techniques 
which cultivate metacognitive skills in the issue of dyslexia. So, Tarrasch et al. (2016) studied the effectiveness of the 
program Mindfulness-Based Stress Reduction (MBSR). The participants’ sample included 24 individuals who were 
mainly trained by using meditation and mindfulness exercises. Based on results, this program improves reading facility 
and attention. Additionally, Pradham et al. (2017) studied the effectiveness of the intervention program Mindfulness-
Based Rehabilitation of Reading, Attention & Memory within the framework of which the techniques of focused 
attention and meditation are combined. In the study three children aged 8 to 10 years participated and it was shown 
that this intervention contributes to school progress [53]. 

There is no doubt that, in order to conquer metacognitive skills, which are so necessary for children with learning 
difficulties, virtual reality applications are particularly effective. Specifically, utilizing virtual reality in neurolinguistic 
programming has a crucial impact on the improvement of the children’s memory. Banakou et al. (2018, as cited in Drigas 
& Mitsea, 2021; Drigas et al., 2022) investigated how the individual’s “incarnation” in an avatar contributes positively 
in cognitive processes like those of the working memory. The sample of participants consisted of 15 individuals 
incarnated in Einstein’s avatar and in the avatar of a peer. The results showed that the individuals who virtually 
represented Einstein, and especially those with low self-esteem, showed better performances in cognitive functions. In 
addition, utilizing through virtual reality the loci method can improve memory and spatial perception, as was shown in 
the study by Krokos et al. (2019) carried out in 40 persons [31]. Finally, metacognition can be conquered thanks to 
education through STEAM. Studies have shown that learning through STEAM does not only benefit the formally 
developing students, but also children with learning difficulties [47].    

5. Breathing 

Breathing exercises are another mindfulness technique, as according to Drigas & Mitsea (2022) three metacognition 
characteristics are identified in them: observation, regulation and adaptation. In this way, specific parts of the brain are 
affected which determine the function of cognitive processes [53]. So, thanks to breathing regulation, disorders like 
learning difficulties can be treated effectively. In this effort, technology applications, like robots, virtual reality and 
digital games, particularly affordable and widely available, have a valuable contribution. According to Fensterseifer et 
al. (2013) breathing through the mouth is associated with the onset of learning difficulties, while according to other 
studies breathing the wrong way affects working memory negatively and creates a perception problem in Language and 
Mathematics. These are the reasons that led to the conclusion that breathing through the nose improves both memory 
and attention [54], while the rhythm of breathing regulates the function of the hippocampus and the amygdala, which 
are associated with the above-mentioned cognitive functions [26]. Based on research carried out in 100 pupils aged 10-
17 years, it was found that the selection of specific breathing techniques contributes positively in strengthening 
memory, while the study by Tasan et al. (2021) carried out in 140 pupils, showed that breathing practice helps a lot in 
the case of inability to produce and comprehend speech [54]. Bhaskar et al. (2020) in a study they carried out in 44 
persons in total, found that the breathing technique SKY (Sudarshan Kriya Yoga), which starts in slow rhythms and 
intensifies as time passes, improved memory, but also the attention of the participants. Moreover, the study carried out 
by Telles et al. (2012) in 29 persons led to the conclusion that breathing through the right nostril enhances memory and 
attention. But in practicing conscious breathing, as well as treating learning difficulties, the ICTs and specifically virtual 
reality applications can be utilized. Therefore, the study by Weerdmeester et al. (2021), in which 86 children 
participated, showed that the virtual reality video game DEEP which practices the deep breathing technique, improves 
the individual’s attention, while similar results were shown in the study by Yüksel et al. (2020) carried out 29 
adolescents [52]. Finally, the robot Somnox sleep is an alternative way to treat neurodevelopmental disorders, such as 
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learning difficulties. It is a pillow shaped like a bean and whenever the person hugs it, it brings about relaxation in the 
rhythm of breathing [54].    

6. Exercise 

Children presenting deficiencies in working memory cannot execute complex cognitive processes, such as e. g. text 
comprehension or solving mathematical exercises. It has been found, however, that physical exercise contributes 
crucially in memory enhancing [5]. Studies carried out in people and animals regarding this issue have shown that 
exercise activates processes related to brain plasticity [35]. Sibley & Etnier (2003) have concluded after a study that 
exercise and school success are directly connected [64], while Reynolds et al. (2007) showed with the help of a study 
that exercise has a positive impact on both learning and strengthening working memory in children with learning 
difficulties [45]. Moreover, in a random sample study carried out by Reynolds & Nicolson (2007) it was shown that 
doing exercises related to the vestibular system, such as balancing on one leg, enhanced cognitive ability, working 
memory and attention in 36 dyslexic pupils [64]. According to other studies, aerobics improves memory and reduces 
memory gaps (created by the entry of a piece of new information in the brain, which replaces already existing ones or 
vice versa) by increasing hippocampus activity [15]. Moreover, after the realization of the intervention program “FIFA 
11 For Health” lasting for 11 weeks, it was shown that team sports like football, enhance memory significantly, while 
similar results were observed after the application of a program including jumping rope exercises [5]. 

So, Abduh et al. (2018) researched the influence of intervention programs Brain Gym and Brain Training on the working 
memory of children with learning difficulties in a primary school in the city of Bangi. In the study, 15 children 
participated, who were separated in 3 groups of 5 persons each, and within the framework of the intervention which 
lasted for 4 weeks, there was a combination of physical activity and education by means of an electronic environment. 
The group Brain Gym applied the specific program at the start of the class, while the group Brain Training in free time. 
Brain Training also included five games (among which Cogmed) which users could download from Google Play. Finally, 
the control group did not follow an intervention program. The function of working memory was checked before and 
after the intervention with specific tools. The conclusion reached was that intervention programs applied in both groups 
enhanced spectacularly the children’s working memory [1]. 

Similarly, McNerney & Radvansky (2014) carried out research in order to study the impact of physical exercise in 
memory improvement. Two experimental studies took place: the first included 136 persons aged 19 years studying at 
Notre Dame University and were divided in two equal groups. In the framework of the specific study, physical exercise 
preceded learning. In the second experimental study 132 persons aged 19 took part, also students at Notre Dame 
University separated in two equal groups. But in the framework of the specific experiment, physical exercise followed 
learning. According to the study results, exercise – regardless whether it precedes or follows learning – contributes in 
improving the person’s memory [50].   

7. Sleep and clinical hypnosis 

Many contemporary studies prove that there is a direct correlation between sleep and memory function, but the first 
study dates from 1924 when it was shown that night sleep has a positive impact on memory [38]. Sleep problems may 
be responsible for cognitive deficiencies, as studies prove that sleep before homework prepares the mind for the coming 
knowledge, while sleep after homework contributes in knowledge assimilation and long-term memory function [35]. 
So, Seehagen et al. (2015) studied the impact of sleep on the memory of one-year-old children. Puppets were used for 
to conduct the study and the results showed that the children who had slept remembered better what they had seen in 
comparison with those who had not. Also, Lam et al. (2011) concluded after a study they conducted in children aged 3-
5 years that night sleep benefits cognitive functions, while De Bruin et al. (2017) as part of the review of 16 studies in a 
sample of adolescents aged 10-19 years found out that quality sleep enhances memory. Similarly, the study by Araujo 
& Almondes (2013) showed that lack of sleep in children and adolescents has a negative impact on working memory 
and attention. During sleep-learning the brain is educated during sleep and strategies that contribute in learning are 
developed. Consequently, all above-mentioned study conclusions can be utilized as a starting point for the design of 
intervention programs in memory improvement issues [38]. 

Clinical hypnosis is an important way of intervention for children and adolescents, although the research on its benefits 
in the case of specific learning difficulties is still at an early stage [28]. Drigas et al. (2022) mention that clinical hypnosis 
reconstructs the cognitive and metacognitive skills, restructures the brain and facilitates learning [29]. In addition, 
hypnosis forms the capacity of working memory through education of the attention and mental visualization, a fact 
verified by the study by Lindelov et al. (2017). Also, Incognito et al. (2019) found in a study conducted in 250 students 
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that clinical hypnosis contributes in solving visual-spatial deficiencies in children with dyslexia and dyscalculia [28]. 
Hypnosis is also conducted through virtual reality applications (VRH-Virtual Reality Hypnosis) and in this way 
imagination, cognitive and metacognitive skills are cultivated, while the individual’s memory and attention improve [28, 
29]. Hypnosis through virtual reality applies sleep-therapy techniques using a screen fastened on the individual’s head 
[28]. 

8. Other memory-improving strategies 

Educating the working memory is not carried out by universal design; the specific characteristics of the children must 
be taken into account, in order to adapt the strategies accordingly [46]. First of all, working memory can be improved 
through repetition and utilization of metacognitive strategies [49]. Cowan (2014) claims that the repetition technique, 
based on word memorization or on the creation of correlations in order to retain the necessary information, improves 
working memory [14]. Guided repetition in particular, has a positive impact on memory, as within its framework the 
children’s attention focuses on the objects they must remember [57]. Moreover, an intervention program aiming at 
attention regulation, improves working memory significantly [43], while the contribution of the teachers in issues of 
memory improvement may be crucial [36]. The appropriate interventions moreover strengthen working memory on 
the one hand, and on the other learning difficulties are reduced [33]. It would therefore be good if teachers adapt the 
extent of the material to be taught to children’s needs [36] and assign to them tiered difficulty exercises [32]. Moreover, 
if pupils take noted during class, it may help them significantly in enhancing working memory [36]. Colmar et al. (2014; 
2015; 2016) created the intervention program Memory Mates with the purpose to educate pupils in memory-improving 
techniques. In this program there are 10 images connected to attention and working memory, as well as instructions 
addressed to teachers regarding the way to utilize Memory Mates in the class environment. Educating pupils in the 
utilization of the 10 strategies helped them better understand the lesson and actively participate in it. Consequently, 
after the application of Memory Mates, in six fourth class sections of a primary school over a period of 8 months, it was 
found that the pupils’ metacognitive skills in working memory issues were cultivated [13]. Finally, music is a memory-
enhancing technique, a fact that also helps teaching [67]. Although musical technology may be utilized in the educational 
sector, as it contributes in learning, it is still considered necessary to conduct further studies, in order to research its 
contribution meticulously [68]. 

9. Conclusion 

Because specific learning difficulties are connected with deficient memory function, it is evident that every nutritional 
choice that functions as an accelerator contributes in their resolution. So, foods rich in fatty acids enhance memory and 
improve dyslexia and dysanagnosia symptoms, while iron protects from a possible appearance of dyscalculia.  Excluding 
sugar from the diet enhances memory function, while the adoption of the Mediterranean diet limits the possibility for 
the appearance of learning difficulties. Additionally, using ICTs contributes crucially in turning children towards healthy 
choices. 

Utilizing ICTs in education and specifically computer and mobile applications, augmented reality applications, video 
games, digital games and robots improve the memory of children with learning difficulties. Working memory may also 
be strengthened by developing metacognitive strategies, like mindfulness exercises, meditation and repetition. 

Additionally, breathing with the right rhythm affects the function of the hippocampus a fact connected to memory.  
Studies have shown that the practice of children’s and adolescents’ breathing contributed in improving their memory 
[52-54]. Physical exercise like aerobics and team sports is another effective way to improve memory. Finally, both 
quality sleep and clinical hypnosis affect significantly in improving the memory of children with learning difficulties.  

To conclude, nutrition and all the above-mentioned means of improving memory (ICTs, metacognition, breathing, 
exercise, sleep and clinical hypnosis) are ways of holistic intervention in children with specific learning difficulties.  
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