
Neuropsychology of learning strategies

A Study of 16 years old student learning strategies from a 

neuropsychological perspective: an intervention proposal

Pilar Martín-Lobo*1,  Álvaro Muelas1,  Isabel Martínez1,  Silvia Pradas1 &

Alberto Magreñán1

Department of Educational Psychology and Psychobiology, Universidad Internacional

de la Rioja, Madrid, España

Corresponding author:

Pilar Marín-Lobo (pmartinlobo@unir.net)

Universidad Internacional de la Rioja. C/Almansa, 101, 28040, Madrid.

Author´s details:

Pilar Martín-Lobo: pmartinlobo@unir.net, 639723838

Álvaro Muelas: alvaro.muelas@unir.net, 639723838

Isabel Martínez: isabel.malvarez@unir.net, 620013157

Silvia Pradas: silvia.pradas@unir.net, 639723838

Alberto Magrañan: alberto.magrenan@unir.net, 639723838

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by udiMundus

https://core.ac.uk/display/197740616?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
mailto:alberto.magrenan@unir.net
mailto:silvia.pradas@unir.net
mailto:isabel.malvarez@unir.net
mailto:alvaro.muelas@unir.net
mailto:pmartinlobo@unir.net
mailto:pmartinlobo@unir.net)


Neuropsychology of learning strategies

A Study of 16 years old student learning strategies from a 
neuropsychological perspective: an intervention proposal

Abstract

Scientific achievements related to brain processes provide innovation and improvements 

in students’ learning. The aim of this study was to analyse, relate, and compare learning 

strategies and academic performance of students from a neuropsychological perspective. 

For this, we applied the ACRA scale to 438 students to evaluate learning strategies such 

as acquisition, codification, retrieval and information processing support. Further, we 

analysed the influence of these strategies on academic performance. The results reveal 

that, with respect to academic performance, the students show lower scores on acquisition

strategies and retrieval compared with the others, and they show more difficulties in 

Language and Chemistry and Physics. We found that the use of strategies was related to 

enhanced academic performance for all the students. We also found differences in the use 

of all strategies depending on academic performance. Thus, we propose an innovative, 

neuropsychological and technological intervention program that focuses on learning 

strategies.  

Keywords: neuropsychological abilities, learning strategies, performance, innovation, 

educational neuropsychology.
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Introduction

Learning strategies are a key aspect in Educational Neuropsychology, given that they 

involve cognitive processes and brain activity that come into play when we face a 

learning task. Further, these strategies are not limited to the area of cognition, but they 

also refer to motivational and metacognitive matters that force the student to plan, 

manage and individually control their own learning process. This study focuses on the 

neuropsychological basis of the use of strategies by students, along with the relevant 

factors that have an impact on the learning process. 

Neuropsychological basis of learning: superior thinking functions

The study of the relations between behaviour and brain is the main focus of 

Neuropsychology. These relationships can be studied via a range of multi-disciplinary 

areas such as Neuroscience and Psychology [1]. The study of the brain and its 

implications for education has become more prominent in the analysis of the anatomy, 

functioning and impact of learning [2]. Various studies have shown that both a 

developing brain and a mature brain can be structurally modified during the learning 

process [3, 4].

Many relevant results have been found in studies using neuroimaging 

technology that analyse the neuropsychological basis of learning strategies. These 

studies have provided important findings for education [4, 5, 6, 7, 8, 9, 10]. Moreover, 

these technologies are able to reveal the neuroanatomical basis of higher-order 

behaviours such as language, memory, and psycho-motor skills, where we can find a 

greater number of brain areas involved as the psychological process becomes more 

complex [2].

The human brain receives a great amount of information through different 

sensory pathways [11]. Its development has an impact on the way in which the 
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information input occurs and, thus, on the coding, processing and storing mechanisms 

involved. It is well established that during the XXI century, one of the main aims of 

education was to consider the student to be the main agent in the learning process [12]. 

In order to achieve significant learning, the brain has a main role to play, given that it 

needs to establish neural connections with other existing connections [13].

The relationship between learning strategies, neuropsychological factors, and 

academic achievement

The majority of studies have focused on the causal relationship between strategies and 

achievement and, more recently, on the neuropsychological factors that have an impact 

on academic achievement [14].

For instance, [15] Beltrán (1993) conducted a study with students between 16 

and 17 years of age, which showed the relevance of interventions that make use of 

strategies to optimise academic achievement.  In addition, Tejedor, González & García 

[16] obtained similar results when they applied the ACRA questionnaire [18]. They 

found that exploratory attentional strategies were used more often by high achieving 

students and that the use of these strategies decreased throughout secondary school. 

Other authors point out the relevance of support strategies in academic achievement [18,

19].

Other related studies [20] have demonstrated a low level of visual-motor 

integration, verbal auditory discrimination and working memory in students between 13

and 16 of age with low academic achievement. They therefore suggested the need for 

neuropsychological intervention in order to improve academic achievement. 

Authors such as Weinstein & Mayer, Monereo, and Beltrán (1993) [21, 22] 

define strategies as the actions that the students plan, begin, and control in order to 

reach goals.  Román & Gallego [17] constructed the ACRA questionnaire and 
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established the classification of these strategies based on classical theories of 

information processing levels and mental representation, which suggests that brain 

functioning is based on the development of the three basic cognitive processes i.e. 

acquisition, codification and storage, and retrieval and evocation. The use that the 

students make of such strategies when they learn can be classified into four scales 

(acquisition, codification, retrieval and support).

Several studies have focused on analysing these cognitive and affective 

strategies and their influence on achievement. However, only relatively few studies have

analysed the relationship between thinking abilities and the neuropsychological 

processes of learning, in spite of the clear advantages of applying our knowledge from 

neuropsychology to improve learning processes within the educational system [2, 23, 

24, 25, 26]. Moreover, some researchers suggest that teachers can better understand the 

brain through neurosciences, which could therefore improve the teaching process. 

A. Neuropsychological basis of information acquisition

These strategies are the cognitive processes that select and transform the information 

from the context from sensory input, which then move to the short-term memory 

(STM). Sensory brain areas send the information to temporal, limbic, para-limbic, 

prefrontal and frontal areas for complete processing [27]. Further, whilst thought 

activity has been related to language and symbols, it is also linked with sensory 

perception and motor functioning [28]. 

Acquisition cognitive processes involve attentional and repetition strategies to acquire, 

select, transform and transport information from the context to short term memory, 

which allows for establishing new connections in order to create new ways of thinking.

There are exploratory attentional strategies that are often triggered by previous 

knowledge and that are activated when we have a clear learning objective and the 
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information available is well organised. With respect to repetition strategies (the main 

function of which is to move the information received to the short-term memory) these 

can involve techniques such as aloud or mental repetition, which allows the student to 

store the information received through different sources. 

B. Neuropsychological basis of Information Codification

Information codification strategies allow for the transfer of content from short-term 

memory to long-term memory, along with its integration with previous information. 

These strategies involve understanding and interpreting abilities and they also require 

sensory, motor, lateral, spatial-temporal, language and memory abilities [29]. For this, 

certain brain areas are activated, such as the occipital, temporal and inferior parietal 

cortex, temporal gyrus, and inferior frontal cortex, as well as the inferior frontal and 

temporal cortex for the lexical-phonological and semantic components [4, 5, 6, 8, 30, 

31].

In addition, the frontal lobe aids abstract thinking, planning and higher cognitive

functions, but the latter are influenced by the student´s attention, concentration and 

emotional state [31 32]. These codification processes require mnemonic, elaboration 

and organisation strategies in order to give meaning to the information. Moreover, 

working memory is a prior requirement for cognitive flexibility, strategic planning, and 

the rapid transfer of information to long-term memory.  

First, mnemonic strategies are the most superficial type of codification and place

a lower cognitive demand on the individual. Some examples of these strategies are 

rhymes or acrostics, which are used for superficial learning and facilitate the use of 

working memory for planning and transferring the information to long-term memory 

[33, 34].
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The elaboration strategies can be reflected in simpler tactics that lead to intra-

content associations (relations, images, metaphors, etc.) or in other, more complex 

tactics (applications, self-questioning, and paraphrasing). 

Finally, organisation skills allow for the codification of the information through 

grouping processes, conceptual maps, logical sequences and diagrams, which give a 

higher significance and structure to the contents in order for these to be more accessible 

and manageable. For this, brain processes related to executive functions are activated 

such as: frontal lobes, associative areas, processes, and complex neuronal circuits that 

play a role in resistance to interference, filtering irrelevant information, and the 

inhibition of dominant patterns that are inappropriate during the execution of the task 

[35].

C. Neuropsychological basis of information retrieval strategies

The cognitive system requires the retrieval capacity of knowledge storage in long-term 

memory. Retrieval strategies facilitate information searching in memory, conditioned by

the organisation of the knowledge in memory, by the codification strategies, and by the 

generation of an answer. Memory is a neurocognitive function, which forms the basis of

the learning process [36], and that needs the activation of the prefrontal cortex circuits, 

the temporal lobe (hippocampus, amygdala, and entorhinal cortex), frontal lobe 

(dorsolateral, ventromedial and orbitofrontal areas), parietal lobe, diencephalon, basal 

ganglia and cerebellum [37]. The brain structures that are involved in working memory 

(verbal and visual), are the frontal lobe [38], (primary visual, auditory and association 

cortex, which also play a role in the performance of this executive ability along with 

language learning, writing and speaking learning, mathematics, and science [39, 40, 41].

D. The neuropsychological basis of processing support strategies

There are support processes that facilitate or obstruct the learning process along with 
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metacognitive strategies that are related to neural circuits in prefrontal areas. Further, 

affective and emotional states related to the limbic system might play a role in all of 

these processes [42, 43].

As described in previous sections, various learning strategies and their 

neuropsychological basis have a general influence on the student´s performance, and 

they can either optimise or hinder the student’s progress, thus provoking a higher or 

lower level of efficiency for the student while studying. Thus, we proposed a study of 

learning strategies with students with 16 years old, using an intervention program that 

encompasses the relevant neuropsychological factors, targeting students that tend to 

have lower scores on learning strategies.  

Objectives

The main objective of this study was to analyse the relationship between learning 

strategies and academic performance in a sample of students of 16 years old. We 

analyse the results from a neuropsychological perspective and we propose an 

intervention program for those students that show low-medium levels of academic 

performance and strategy skills. 

Our specific objectives were:

(1) To analyse the learning strategies (acquisition, codification, retrieval and 

processing support) used by 16 years old students and academic performance

on each of their academic subjects.

(2) To analyse the relationship between the use of learning strategies and 

performance on a range of subjects.

(3) To analyse whether there are significant differences between the strategies 

that the students use depending on their academic performance (low, 

medium, or high) 
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We can thus propose the following hypothesis: 

(1) Students, on the one hand, use often strategies to acquire and register their 

learning objectives and, on the other hand, present average levels of 

academic performance –their marks on the different subjects go around 5-. 

(2) Those students, who use more frequently acquisition, codification, and 

information processing support strategies to learn, achieve higher scores on 

academic performance.

(3) The students that demonstrate good use of acquisition, codification, retrieval 

and support strategies, obtain generally better scores on academic 

performance.

Method
Population and sample

The target population for this study was obtained from a private high school that offers 

official education in health sciences, technology and social sciences. We recruited a total

of 438 participants of 16 years old, 258 males and 180 female participants.

Instruments

In order to evaluate the Learning Strategies, we use the ACRA test: Learning Strategies 

Scale [17]. This test included four independent scales that evaluate the students’ use of 

seven different acquisition strategies, thirteen codification strategies, four information 

retrieval strategies and nine processing support strategies.  This test can be applied both 

individually or in groups. The student has to answer each of the items with four Likert 

like scores, which can run from “never or almost never” to “always”. For each of the 

scales we can obtain a direct score that can be transformed into percentile scores.

Procedure

This study was approved by the Ethic Committee at the University and the management 

team of the school, through the guidance department. For each student, we obtained 
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informed consent from the parent in order to apply the test. During application of the 

test, the students displayed an excellent level of cooperation after explaining the test and

its objectives. The psychologist in the school submitted the results to the teachers in 

charge of each course. To obtain information regarding the academic performance of the

students, the teachers provided us with numerical scores for the following subjects: 

Language, English, Philosophy, Environmental Knowledge, Physical Education and 

Chemistry and Physics.

Results

The results obtained from the descriptive, correlational, and comparative analysis of the 

data, using the statistical package SPSS, version 22 are displayed below.

Descriptive analysis for levels of learning strategies and scores per subject 

At a descriptive level, Table 1 displays the means and typical deviation of the scores 

obtained by the students on the learning strategies scale.

________________________

Insert Table 1 here

________________________

It is clear from Table1 that the students obtained scores within the average range for the 

four scales. The highest scores were for codification and information processing support

strategies. Table 2 displays the results with respect to the academic subjects.

________________________

Insert Table 2 here

________________________

These results show that the subjects with the lowest scores are Language and Chemistry 

and Physics whilst higher scores are obtained in subjects such as Sciences for the 

Environmental Knowledge and Physical Education (see Table 1).
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Correlational analysis between the levels of learning strategies and subject scores

We carried out a correlation test using the Pearson Correlation Coefficient. Table 3 

shows the results obtained for the relationship between the student´s scores on the 

various ACRA subscales and the scores on the different subjects.

________________________

Insert Table 3 here

________________________

The results from these analyses show that there is a significant correlation between the 

four learning strategies that were evaluated and all of the subjects.

Comparison between students with low-medium and high performance in the 

use of learning strategies

In order to evaluate the differences between the students with low, medium or high 

performance results, both in different subjects (Language, English, Environmental 

Knowledge, Physical Education, and Philosophy) and at a global level (average 

performance for all the subjects) we conducted one-factor ANOVA analyses. The data 

did not meet the homogeneity criteria for the variance, but we succeeded in obtaining 

identical results when carrying out a non-parametric test (Kruskall-Wallis). Table 4 

shows the group means and standard deviation scores for each group in terms of global 

performance.

________________________

Insert Table 4 here

________________________

As shown in Table 4, the students with high performance were those that also displayed 

higher scores for acquisition, retrieval and support strategies. However, the highest 



Neuropsychology of learning strategies

score for codification strategies was obtained by those students in the medium 

performance group (M=57.34).

 We detail below the results obtained when comparing all the groups for the use 

of acquisition, codification, retrieval and support strategies. We have selected those for 

which we found significant differences between groups with different academic 

performance.

Performance in the Language subject

Table 5 shows the results obtained on the language subject by the students in the various

groups:

________________________

Insert Table 5 here

________________________

These analyse yielded significant differences between the three different performance 

groups for the Language subject in terms of the use of learning strategies (see Table 5). 

More specifically, a post-hoc test yielded significant differences between the following 

pairs: low<medium, medium<high, and low<high.

Performance in English

Table 6 displays the results of the comparison between the low, medium and high 

groups for the English subject in the use of learning strategies:

________________________

Insert Table 6 here

________________________

As Table 6 shows, groups low, medium and high performance for the English subject 

differ between them in terms of the use of learning strategies. There are significant 

differences between all the groups, low<medium, medium<high and low<high.



Neuropsychology of learning strategies

Performance in Environmental Knowledge

Table 7 displays the results of the comparison between low, medium and high 

performance groups for the Environmental Knowledge.

________________________

Insert Table 7 here

________________________

There are differences among the groups in terms of scores for this subject. The highest 

scores are for the high performance group, followed by the medium group, with the 

lowest performance group displaying the lowest scores. 

Performance in Physical Education

Table 8 shows the results of the comparison between groups for the Physical Education 

subject.

________________________

Insert Table 8 here

________________________

As shown in Table 8, groups low, medium and high (performance) differ in terms of 

their scores on Physical Education (low<medium, medium<high, and low<high).

Performance in Philosophy

Table 9 displays the results for the group comparisons in terms of performance on 

Philosophy, regarding their use of learning strategies:

________________________

Insert Table 9 here

________________________

As shown in Table 9, groups low, medium and high differ in terms of the use of learning

strategies for Philosophy. There are significant differences between all the groups: 
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low<medium, medium<high, and low<high.

Global performance

Table 10 displays the results for the comparison between low, medium and high global 

performance.

________________________

Insert Table 10 here

________________________

These analyses revealed significant differences between the global performance of the 

three groups in terms of the use of their learning strategies (see Table 9). More 

specifically, following the post-hoc contrast analyses, we found significant differences 

between pairs for all the groups: low<medium, medium<high and low<high.

Discussion

The main objective of this study was to analyse the learning strategies of 16 years old 

students, adding a neuropsychological perspective to strategies such as acquisition, 

codification, retrieval and support. There are other studies that have analysed learning 

strategies with students between the ages of 12 and 16 years [16, 44, 45, 46, 47, 48, 49].

Other studies have analysed the neuropsychological factors that influence the academic 

performance of students between 13 and 14 years of age [20]. There are relatively few 

studies, however, that have focused students around 16 years of age with low scores on 

academic performance.

Thus, we considered it relevant to investigate the learning strategies adopted by 

students of this age, in order to design and apply intervention programs that incorporate 

the latest scientific knowledge regarding brain functioning, with the aim of improving 

the studying strategies for students with low academic performance. 
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Our results show a significant correlation between acquisition, codification, 

retrieval and information processing support strategies, and the academic scores from 

the students for different academic subjects, without exceptions.

These results are consistent with other work that has analysed the 

neuropsychological basis of scholar failure, where students between 7 and 11 years of 

age that failed subjects such as Language and Mathematics were found to have a lower 

level of development in visual, auditory, motor, spatial-temporal, language and memory 

factors. Those students significantly differed from students that succeeded in all the 

subjects [14] in terms of the neuropsychological factors that have an impact on 

performance for students between 13 and 14 years old [20].

The results of Scale I for information acquisition reveal a lower level in the 

students and it would thus be convenient to exercise neuropsychological skills such as 

vision, audition, or sensory integration, which facilitate this type of strategy and which, 

according to Martín-Lobo [23, 29] have an impact on academic performance.  In 

general, we found significant differences between the following pairs of groups: low 

and medium, medium and high, and low and high, and we therefore believe that it 

would be beneficial to apply neuropsychological skill programs, particularly for 

students in the low and medium groups.

The results of the Scale II of codification also reveal significant differences 

between groups low, medium, high and low and high, respectively. Thus, this result 

implies the need to improve codification and understanding processes in order to avoid 

comprehension issues such as problems with the Language subject or dyslexia, 

according to some studies that relate visual processes and visual skills with reading and 

learning [50], phonological awareness difficulties [51, 52, 53], and other neurocognitive

risk factors [54, 55].
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The results from the Scale III of retrieval show a lower level in this study, given 

the significant differences between the groups, low, medium and low and high 

respectively. These results can be explained, given the need to develop memory 

strategies from a neuropsychological perspective in order to apply them to the learning 

process, given that learning is a process that encompasses three basic processes that 

happen in a sequence: codification of the information, storage, and retrieval of the 

information [56]. Therefore, it is necessary to evaluate the memory level of the students 

in order to plan an intervention that can work both with short term and long memory 

[57].

The results of the Scale IV of support show significant differences between the 

groups low, medium, high and low and high respectively. Some authors highlight the 

role of affectivity and cognition in the learning processes [58, 59, 60, 61, 62, 63] and the

impact of executive functions on Language performance, mathematics, sciences and 

inhibition capacity [64, 65].

Our global performance results reveal significant differences between the three 

groups of students from levels low-medium, medium-high, and low-high. These groups 

differ in terms of their use of learning strategies, which is in line with the findings of 

previous studies [15, 16].

There are some studies that have analysed the relationship between the 

neuropsychological factors and learning strategies in students aged between 13 and 16 

years [20]. The authors found that 86 participants showed lower levels for visual 

integration, verbal auditory discrimination and working memory, but this was only the 

case for those participants with lower academic performance. The authors concluded 

that it is necessary to apply neuropsychological development programs in order to 

improve academic performance. 
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Our results imply the need to design an intervention program that makes use of 

the neuropsychological skills that form the basis of the strategies that have been 

analysed i.e. acquisition of information, codification, retrieval and support, for students 

that have low academic performance. Another objective of this intervention program 

would be to train educational psychologists and teachers of subjects such as Language, 

Physics & Chemistry, and Philosophy as well as the students that show a low-level use 

of strategies.  In particular, the teachers and students could learn how the brain works 

while studying and, thus, improve their neuropsychological skills and their strategies 

and implement a personal plan for improvement and self-regulation of learning.

This program could potentially be used in schools, in guidance departments, the 

methodologies that are used in the classroom, or in Psychology centres that specialise in

interventions with students with learning difficulties.

In conclusion, this study found that learning strategies are more developed in 16 

years old students that have good academic performance. We therefore suggest that it 

would be necessary to apply a strategies questionnaire to students, as well as design 

programs to improve those strategies and neuropsychological skills such as information 

acquisition, codification, retrieval and support in order to use them with students with 

low and medium academic performance. 

Finally, this study provides an innovative procedure for applying scientific 

advances in brain and learning strategies and the neuropsychological skills that are 

necessary to improve academic performance for students of 16 years old.

Intervention program proposal
Presentation/Justification

The results of this study show the need to carry out an intervention program to allow the

students improve their academic performance with the use of learning strategies from a 

neuropsychological perspective.
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This program will include activities for information acquisition, codification, 

retrieval and support strategies, based on Luria´s neuropsychological model [66], and 

programs to improve neuropsychological skills related to learning and strategies [23, 27,

28, 67, 68, 69]. 

Regarding the subjects, we would expect an improvement in mathematics, given

that this subject shows the lowest performance. We will also take into account the fact 

that parietal areas are activated during numerical activities such as enumeration, 

comparison, quantity measuring and calculus [70, 71]. Thus, we will include object 

magnitude physical manipulation activities, more socially and culturally dynamic digital

screens [72], and family activities [73]. The teachers would facilitate the transition from

manipulating concrete objects to developing abstract concepts [74, 75], therefore 

improving understanding and thus the codification process [75].

The program includes activities for visual, auditory, visual-motor coordination, 

motor control, laterality development, spatial-temporal, language and memory, 

executive functions and specific strategies for information acquisition, codification, 

retrieval and support skills.

Information acquisition skills are cognitive processes that select and transform 

the information received by the students through exteroceptive senses in order to 

transfer it to the working memory and, thus, projecting the information to temporal 

areas in the brain [27]. Once the information is in the temporal lobe, the information 

codification strategies allow for the transfer of content from working memory to long 

term memory and its transformation, by integrating it with previous knowledge in a 

cognitive structure - with the implication of posterior cortical regions in the occipital 

and temporal cortex, inferior parietal regions, higher temporal gyrus, and inferior frontal

cortex [29]. Once the information has been processed, the cognitive system needs to 



Neuropsychology of learning strategies

have retrieval capacity. For this, the limbic system plays an important role, given that 

variables such as emotions and motivation play a relevant role throughout the cognitive 

process. 

Objectives

(1) To improve the strategies from a neuropsychological perspective
(2) To train teachers to incorporate a neuropsychological perspective when working 

on learning strategies with the students
Methodology

The proposed methodology is an active methodology where the student plays the main 

role in the learning process and is continually seeking to think in a critical and creative 

manner.

People involved

The key people involved are the management team, psychologist, teachers, and 

students, and their work is always carried out in association with the student´s parents.

Context

This is the educational centre where all teaching activities are carried out on a daily 

basis, as part of the classroom program.

Timeframe

Throughout a full academic year.

Resources

Neuropsychological and technological programs, digital board and didactic materials 

related to the contents of the subjects taught.

Activities

All the activities to be used will be adapted to the needs of the students in terms of their 

neuropsychological skills, thinking styles, and personality.

Knowledge acquisition strategies

Neuropsychological skills Learning skills Technological programs
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Visual and perceptive skills

Auditory discrimination

Attention skills

Skills  to  select  and

transform  context

information through  the

senses in order to transfer it

to the working memory. 

Lineal,  idiosyncratic  and

epigraphic  highlighting  to

achieve objectives. 

Study  content  revision

using  visual,  auditory  and

visual  language

procedures.

Programs  to  develop  attention  skills

such as “Find the differences”.

http://www.tudiscoverykids.com/juegos/

Programs to develop visual  skills  such

as “puzzles”.

http://www.tudiscoverykids.com/doki/

Memory development programs such as

“los memos”.

http://www.tudiscoverykids.com/juegos/

Information codification

Neuropsychological skills Learning skills Technological programs

Sensory  integration  skills

to understand and transfer

content  to  the  cognitive

structure.

This  process  requires

neuropsychological  skills

at a visual, auditory, motor,

lateral,  spatial-temporal,

language  and  memory

levels. 

Codification  searching

(mnemonic,  metaphorical,

maps…)

Key  searching  (keys,

groups…)

Strategies  to  generate

responses  that  involve

planning  (free  association,

arrangement…), as well as the

written  response  itself

(writing, doing, applying…).

- Memorisation

- Organisation

- Understanding  and

language expression

Tactile development programs on PDI

or mobiles.

http://genmagic.net/repositorio/displayi

mage.php?pos=-178

Auditory  discrimination  programs,

such as:

http://bit.ly/1UV3KAp

Programs  to  develop  laterality  and

spatial vision, such as labyrinths

http://juegosflash.dibujos.net/puzzle/bu

rbujas-acuaticas-.html

Programs  to  develop  spatial-temporal

skills, such as timelines:

http://aexy.club/tag/historia-de-la-

ciencia-espanola-iv. 

Information retrieval strategies

Neuropsychological

skills

Learning skills Technological

programs

Memory skills

- Short term

- Long term

Use  of  conceptual  maps

in personal study.

Programs  to  develop

mental  and  conceptual

maps,  both  individually

and in group.

http://aexy.club/tag/historia-de-la-ciencia-espanola-iv
http://aexy.club/tag/historia-de-la-ciencia-espanola-iv
http://juegosflash.dibujos.net/puzzle/burbujas-acuaticas-.html
http://juegosflash.dibujos.net/puzzle/burbujas-acuaticas-.html
http://bit.ly/1UV3KAp
http://genmagic.net/repositorio/displayimage.php?pos=-178
http://genmagic.net/repositorio/displayimage.php?pos=-178
http://www.tudiscoverykids.com/juegos/
http://www.tudiscoverykids.com/doki/
http://www.tudiscoverykids.com/juegos/
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http://cmap.ihmc.us   

https://mind42.com/

https://www.mindomo.c

om/es/

Processing support strategies

Neuropsychological skills Learning skills Technological programs

Executive  functions:

sustained  attention,

organisation,  integration

and  information

management,  working

memory,  inhibition,

flexibility,  planning,

decision making.

Emotional  self-

regulation.

Emotions management.

Metacognitive  control.

Knowing  one´s  learning

process,  establishing

objectives,  controlling the

degree  of  the  necessary

processes  that  are

acquired and controlled. 

Control  of  social-

affective  state  or

processes,  including

anxiety  states,

expectations,  attention.

And  also,  the  ability  to

obtain  support,  to  avoid

conflicts,  to cooperate, to

compete, and to motivate

others.

Programs  to  help

the  development  of

executive  functions

as a whole, such as: 

http://bit.ly/1LYBrxe

Development  and

learning  of  self-

regulation  of

emotions  in  the

social  network

context. 

Depending on the results of the study, we will also use metacognitive strategies, 

a personal improvement plan, and cooperation with others. We will also focus on the 

correct study methodology for each subject, such as the use of diagrams, conceptual 

maps, and answer planning. 

With respect to the familial context, we will inform the families about the results

of the study and the personal improvement plan in order to establish targets that 

facilitate attention and a focus towards studying at home, with families learning how to 

constructively value children´s work. 

http://bit.ly/1LYBrxe
https://www.mindomo.com/es/
https://www.mindomo.com/es/
https://mind42.com/
http://cmap.ihmc.us/
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Evaluation

We intend to evaluate if the procedure used with the students has been effective over a 

period of a year. For this, we could make use of questionnaires, presentations, 

conceptual maps, personal or group interviews, tasks, and tests with specific exercises. 

Limitations

Although the sample in our study was extensive, we chose a private education centre 

and it would have been desirable to include students from different social-economical 

levels. 

Future research prospects

To study the level of neuropsychological abilities of each student using specific tests to 

detect possible difficulties at neuropsychological levels. To apply the program proposed 

in this study and to analyse the results. To present the results of the application to the 

scientific community, school managers and teachers. To organise a research group 

including teachers from both the centres and universities to continue providing solutions

and neuropsychology based programs to improve the school performance of the 

students.
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Table 1. Means of Percentile Scores and Standard Deviation for learning strategies

Strategies N M   SD

Acquisition 438 50.22   25.28

Codification 438 51.88 24.91

Retrieval 438 50.77             23.82

Support 438 52.99 23.24
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Table 2. Means and Standard Deviations for performance on different subjects

Subject N      M SD

Language 438 5.15 2.01

English 438 5.36 1.98

Philosophy 438 5.33 1.92
Environmental

Knowledge

438 6.15 2.79

Physical Education 438 6.48 1.65
Chemistry and

Physics

438 5.28 1.97
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Table 3. Correlations between learning strategies and performance
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.
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40**

.
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*p<.05**p<.01
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Table 4. Percentile scores and Standard Deviations for different subjects and each of

the groups

Strategies     Low Medium                High

   N=164                    N=163                   N=111

M SD M SD M SD

Acquisition 26.31 16.98 54.94 14.90 77.71 11.05

Codification 28.64 18.25 57.34 14.55 51.88 24.91

Retrieval 29.20 18.80 56.85 14.92 73.02 12.13

Support 32.11 19.51 59.46 14.07 73.70 11.83

Total 116.26 70.83 228.59 52.72 301.83 40.36
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Table 5. ANOVA results comparing group means for Language performance

Strategies F p

Acquisition 475.62 .000

Codification 401.95 .000

Retrieval 315.18 .000

Support 289.72 .000

Total 422.97 .000
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Table 6. ANOVA results comparing group means for English performance

Strategies F p

Acquisition 268.14 .000

Codification 253.65 .000

Retrieval 199.90 .000

Support 173.12 .000

Total 247.69 .000
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Table 7. ANOVA results comparing group means for Environmental Knowledge 

performance

Strategies F p

Acquisition 161.27 .000

Codification 170.85 .000

Retrieval 194.09 .000

Support 162.73 .000

Total 190.60 .000
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Table 8. ANOVAs comparing group means for Physical Education performance

Strategies F p

Acquisition 97.84 .000

Codification 104.23 .000

Retrieval 121.13 .000

Support 101.06 .000

Total 115.08 .000
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Table 9. Results of ANOVAs comparing group means for Philosophy performance

Strategies F p

Acquisition 291.84 .000

Codification 295.88 .000

Retrieval 273.42 .000

Support 230.44 .000

Total 309.92 .000
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Table 10. Results of ANOVAs comparing group means for Global performance

Strategies F p

Acquisition 562.58 .000

Codification 521.84 .000

Retrieval 441.46 .000

Support 344.54 .000

Total 550.43 .000
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