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Abstract

The implementation of the new general high school curriculum in the Upper Secondary Education System
(SEMS) demands self-management and complex reasoning competencies from students, which require specific
neurobiological maturity. The objective of this study was to diagnose the state of Executive Functions (EF) in high
school students and, based on this evidence, to propose a situated pedagogical intervention. Through a quasi-
experimental design, a sample of 20 students was evaluated using the Neuropsychological Battery of Executive
Functions (BANFE-3). The results revealed a significant maturational asynchrony: while the orbitofrontal area
(behavioral regulation) is preserved in the majority, 70% of the sample presents alterations in the dorsolateral
prefrontal area, a region critical for planning, working memory, and cognitive flexibility, in view of this finding, which
suggests a biological barrier to autonomous learning, a systematized curricular intervention strategy is presented. This
proposal integrates exercises in formal logic—to specifically stimulate the deficient dorsolateral area—and reading
aloud (RA)—for the maintenance of inhibitory control—aligning with the learning unit of Mathematical Knowledge.
It is concluded that high school should serve as an explicit cognitive training environment to close the gap between
curricular demands and adolescents' neurofunctional capacity.
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Introduction

The Upper Secondary Education System (SEMS) of the University of Guadalajara faces
significant challenges in responding to students' cognitive, emotional, and social demands in a
global context that demands complex, multifaceted skills [1], [2], [3]. High school plays a
fundamental role in the development of adolescents aged 14-18, as it serves a bridge between basic
education and higher education or entry into the workforce [3.-15]. During this stage, students are
required to process increasingly complex information, plan and make decisions, and regulate their
behavior in line with academic objectives [4].

These demands depend on executive functions (hereinafter EF), a multidimensional and
complex set of basic cognitive processes and skills such as attention, memory, perception, and
language [5], [6], as well as higher-orderl skills such as planning, inhibitory control, working
memory, cognitive flexibility, decision-making, task supervision, emotional control, verbal
fluency, initiative, and organization of materials [7]. Importantly, adolescence not only represents
a period of vulnerability but also a critical window of neuroplasticity and EF [8], [9]. At the neural
level, EFs are primarly supported by the prefrontal cortex, which during adolescence undergoes
its final stages of myelination and synaptic pruning [8. — 648], [10], meaning that educational
interventions implemented at this stage may have a more profound and mor enduring structural
impact than those applied later in development.

In this sense, good executive functioning is associated with improvements in academic
performance, so it is imperative to emphasize that stimulating these functions is necessary, given
students' growing difficulties with attention, following instructions, perseverance, and emotional
regulation [6, - 114].

As is well known, adolescence is a crucial stage for the consolidation of thought processes;
therefore, to navigate these demands, the student depends on their EFs and their capacity for formal
operational thought. Given this, the close relationship between formal logic and EFs is highlighted,
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where structured thought requires a solid semantic memory and cognitive control mechanisms
[11]. In other words, when these functions are not intentionally stimulated, recurrent failures in
reasoning and abstraction capacity are observed.

In this scenario, the need arises to implement systematized pedagogical interventions that
leverage the rapid maturation of the prefrontal cortex characteristic of adolescence. In this regard,
the literature identifies specific curricular practices that can serve as neurocognitive training. On
the one hand, logical verbal training has been shown to improve abstract reasoning, suggesting
that systematic exposure to logical exercises can enhance the transferability of cognitive skills to
other domains [12]. Moreover, recent neuroimaging evidence reinforces this link; specifically,
fMRI studies comparing inductive and deductive reasoning have demonstrated that deductive tasks
recruit the fronto-parietal network exclusively. This activation is concentrated in the dorsolateral
prefrontal cortex (DLPFC), a region essential for error monitoring and for manipulating complex
mental models during rule-based processing [9. - 135].

On the other hand, Reading Aloud (RA) has been identified as a powerful tool that, beyond
decoding, involves attention and monitoring processes, fundamental for cognitive development
[13]. Furthermore, recent neuroscientific evidence supports the view that RA is a core element of
neuroplasticity, as interventions integrating reading with executive function training significantly
enhance functional connectivity between sensory networks and the frontoparietal control network,
recruiting the inferior frontal gyrus to exercise inhibitory control mechanisms actively [14].

In this context, this study starts from a fundamental premise: high school must transition
from being a space of mere instruction to one of training in higher cognitive capacities. This
premise is significant because it aligns with the programs of the new curricular plan of the SEMS
of the University of Guadalajara, such as "Mathematical Knowledge I".

Therefore, the objective of this research is to diagnose the current state of EFs in students.
In addition, recent studies in the Eurasian context have also highlighted the importance of
stimulating academic performance in mathematics [15]. Based on this evidence, the present study
proposes an intervention that integrates logic and RA as guiding principles to strengthen academic
performance and cognitive maturity.

Materials and methods of research

The research is framed within a quantitative approach defined as a descriptive study with a
proposed intervention design. Its methodological structure focuses on an initial diagnostic phase
that establishes the neuropsychological profile of the students, enabling, based on this empirical
evidence, the design of a specific pedagogical intervention that will be assessed in a subsequent
phase.

1. Participants

The sample consisted of 20 students from High School No. 7 of the University of
Guadalajara (Mexico). The selection was non-probabilistic by convenience, under the following
inclusion criteria:

1.Students enrolled in upper secondary education in the semester corresponding to the study,
without a history of failing and/or repeating subjects.

2.Age between 14 and 18 years.

3.Homogeneous characteristics regarding socioeconomic and demographic levels.

4.That the student and their parents or guardians have signed the informed consent to
participate.

5.Not having a diagnosis of any disorder.

2. Diagnostic Instrument

The Neuropsychological Battery of Executive Functions and Frontal Lobes (BANFE-3),
standardized for the Mexican population, was used. This instrument was selected because, in
addition to offering a Global Executive Function Index (IFEG), it has the capacity to disaggregate
executive functioning into specific areas (orbitomedial, anterior prefrontal, and dorsolateral),
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allowing not only to determine if there is an alteration in these areas but also to locate exactly
which neurocognitive circuit requires stimulation. The EFs corresponding to the evaluated areas
are as follows:

1. Orbitofrontal Cortex: inhibition, emotional control, decision-making.

2. Medial Prefrontal Cortex: sustained attention, behavioral regulation.

3. Dorsolateral Prefrontal Cortex: planning, working memory, cognitive flexibility, problem-
solving.

4. Anterior Prefrontal Cortex: meta-functions (metamemory, understanding of
sayings/proverbs).

This battery was chosen for its high internal consistency and foundation in neuropsychology
and neuroimaging studies. Furthermore, it is a standardized tool for the Mexican population,
sensitive to detecting changes following interventions in adolescents, and suitable for the age range
of high school students.

3. Procedure and Design of the Proposal

The study was articulated in three strategic stages, with the first two being the focus of this
article:

Phase 1: Diagnosis (Pre-test): Participants were individually assessed to establish a baseline.
The objective was not only to classify performance but to detect the real neurocognitive needs of
the student body before any intervention.

Phase 2: Justification of the Pedagogical Intervention: Based on the diagnostic findings, an
intervention proposal was structured based on two guiding axes: Formal Logic exercises and RA.
The choice of these tools was not arbitrary but was based on a precise neuropsychological
justification.

Phase 3. Design of the Intervention Proposal. Consequently, this phase focused on
structuring a specific curricular intervention protocol. This proposal presents a theoretical model
intended for future implementation and empirical validation.

Table 1 — Structure and Timeline of Neuropsychological Intervention Proposal

éﬁ:ﬁ;\;?;?n Timeline Neuropsychological Objective Activity Description
Diagnosis Week 1 Pre-Test Evaluation Administration of BANFE-3
All Prefrontal Areas (complete battery)
Exercises on propositional
logic, truth tables, and
. Dorsolateral: Stimulate Working symbolization of natural
Axis 1: Formal . . .
. Memory and Planning by language sentences into logical
Logic . . .
manipulating abstract sequences notation
3 sessions per week
Weeks 2- 13 45 minutes per session
Reading texts aloud with
Orbitofrontal and Anterior: emphasis on intonation,
Axis 2: Reading Maintain Inhibitory Control and followed by self-correction of
Aloud Metacognition through tone reading errors.
modulation and error monitoring Start of each session
10-15 minutes
' Measure .cognltlve? changes after Administration of
Evaluation Week 14 intervention BANFE-3 (complete battery)
All Prefrontal Areas

Note: Own elaboration

The intervention is designed to last 14 weeks in total: an initial week was dedicated
exclusively to diagnostic assessment (pre-test), followed by a 12-week core intervention phase to
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ensure sufficient time for neuroplastic consolidation, and concluding with a final week for post-
intervention assessment (post-test).

Results and their discussion

The data presented below correspond to the initial assessment of the sample (N=20). These
results focus on assessing the maturity of prefrontal areas to determine the relevance of a
targeted pedagogical intervention.

In a first approximation, the IFEG of the BANFE-3 indicates a concern about academic
performance at the upper secondary level.

1. 55% of the sample presents alterations in their general executive functioning (45% with
mild-moderate alteration and 10% severe).
2. Only 45% of the students fall within the normal range for their age.

This initial finding confirms that more than half of the students attend high school without
the consolidated neurocognitive tools to face the standard academic load, highlighting the need for
external scaffolding. However, when classifying results by functional regions of the prefrontal
cortex, a pattern of maturational asynchrony emerged, constituting the central finding of this study
and the foundation of the intervention proposal.

Table 2 — Distribution of Executive Function Alterations by Prefrontal Area (N=20)

Prefrontal Area Function Preserved (Normal Altered (Mild to
Range) Severe)
Anterior Prefrontal Metacognition 95% 5%
Orbitofrontal Inhibitory Control / 85% 15%
Social Regulation
Dorsolateral Planning / Working 30% 70%
memory
Note: Own elaboration based on BANFE-3 results.

Specifically, the preserved areas are the orbitofrontal cortex, which is responsible for
inhibitory control and social regulation. This is within the norm in 85% of the students. Also, the
Anterior Prefrontal area shows no alterations in 95% of the sample. These areas indicate that
students possess the biological capacity to regulate their social behavior and to follow basic
classroom rules.

In contrast, the dorsolateral area presents a 70% prevalence of alteration. This indicates a
prevalent weakness in planning, working memory, verbal fluency, and cognitive flexibility
functions.

These results by area gain relevance when conducting a cross-analysis of the data, as they
allow establishing a direct link with the proposed pedagogical strategy. For example, given that
70% of students fail in the dorsolateral area—which is necessary for sequencing steps and mentally
manipulating information—the intervention through logic exercises is highly relevant because
these students' brains require explicit training in sequencing to mature this specific area.

On the other hand, although the orbitofrontal area (necessary for inhibitory control and social
regulation) is preserved to a greater extent, the percentage of students with global alterations
suggests fragility in attention systems. This is why RA is sustained as a maintenance strategy to
ensure this inhibitory control.

In summary, this first diagnosis shows that students have behavioral "brakes™ (orbitofrontal
cortex) but lack a cognitive "steering wheel" (dorsolateral cortex). This metaphor illustrates how
these functions allow individuals to consciously guide their thoughts, suppress impulsive
reactions, and navigate complex environments towards specific goals, just as a steering wheel
directs a vehicle. Along this same line, it is possible to argue that these results validate the
instructional design centered on the development of logic and RA activities.
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The findings of this study offer a first empirical approach that allows for contrasting the
expectations of the new general high school curriculum promoted by the University of Guadalajara
with the neurobiological reality of the classroom. The discussion of these results focuses on the
tension between the curricular demand itself and the necessary development of students' EFs to
enable a better academic trajectory.

In this regard, it is necessary to note that the new general high school of the SEMS establishes
the development of critical and autonomous thinking as a goal for the student. However, the
diagnosis reveals that 70% of the sample lacks the functional maturity to sequence steps and
mentally manipulate information. This discrepancy suggests that the educational system may be
in a contradiction: it requires the adolescent student to plan and manage their learning (dorsolateral
functions), treating it as a matter of will, whereas the data from this research indicate that it is a
biological constraint. The results confirm a developmental asynchrony: students possess a
relatively functional socio-emotional (orbitofrontal) system for social interaction, but a cognitive
(dorsolateral) system that is still immature for organizing complex thought [16].

Furthermore, the high prevalence of alterations in the dorsolateral area (planning, working
memory, and flexibility) has significant academic implications. Common difficulties in high
school—such as not understanding long instructions, losing track of mathematical problems, or
the inability to correct one's own errors— are consistent in similar educational systems [15.- 365];
however, they are not necessarily signs of disinterest, but symptoms of a possible alteration in an
EF. Thus, as students have not consolidated this area, the retention of information in their minds
is not sustained long enough for manipulation. Therefore, traditional teaching that merely exposes
content is insufficient and requires external scaffolding [17] to compensate for and train these
functions.

For this reason, given this specific diagnostic profile, the intervention proposal designed in
this study is validated not as a complementary activity, but as a corrective necessity. Therefore,
the choice of Formal Logic exercises directly responds to the dorsolateral deficit observed, because
logical thinking requires formalism and a structured semantic memory [11.- 449]. In other words,
working memory is exercised when it forces the student to keep multiple rules active in the mind
simultaneously and to manipulate them to reach a conclusion.

Moreover, the selection of exercises based on formal logic is validated by recent
neuroimaging findings, which confirm that deductive reasoning tasks are superior to inductive
ones for recruiting the DLPFC [9. - 168], which means that this type of reasoning demands a
unique activation of the fronto-parietal network, making it an ideal pedagogical tool for targeting
the specific deficits identified in the student profile. Thus, by inserting this type of exercise into
the curriculum, we are forcing the student's brain to perform precisely the tasks it struggles with
(sequencing and validating), acting as intensive training for working memory and cognitive
flexibility.

Inturn, RA is justified as a maintenance strategy for the attentional system. Mechanistically,
this practice engages the phonological loop and requires continuous auditory self-monitoring to
suppress impulsive errors. This specific design indicates that training requiring such sensory-motor
integration strengthens the functional coupling between visual systems and the frontoparietal
control network [13. - 37]. Therefore, the proposed daily RA practice does not merely improve
fluency, but actively recruits executive circuits to modulate behavior, preventing cognitive fatigue
from degrading performance during the school day.

Finally, it is crucial to clarify the scope of this work. Although this study focuses on the
diagnostic phase and the theoretical design of the intervention, the ultimate validation of this model
lies in the future post-test phase. The implementation of this protocol is expected to provide
empirical data quantifying whether curricular training in logic and RA successfully reduces the
prevalence of dorsolateral alteration specifically in this population.
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Limitations It is important to acknowledge that this study presents several limitations. First,
the sample size (N=20) is small and was selected through convenience sampling, which limits the
generalizability of the findings to the broader high school population. Second, as a diagnostic and
propositional study, the effectiveness of the designed intervention remains hypothetical; empirical
validation through a pre-test/post-test design with a control group is required in future research to
establish causal links between the proposed activities and neurocognitive improvements. Finally,
the study does not address the long-term sustainability of the potential cognitive gains.

Conclusion

It has been found that the neuropsychological profile of the upper secondary student is
characterized by uneven development. While 85% of the student body maintains a preserved
orbitofrontal area—allowing them to regulate their social conduct—70% present significant
alterations in the dorsolateral prefrontal area. This implies that observed academic failures
(disorganization, difficulty planning) do not necessarily reflect a lack of attitude, but rather a
specific biological immaturity in the circuits responsible for working memory and sequencing.

Likewise, these results highlight a critical disparity between the demands of the new SEMS
general high school and students' actual EFs, since the educational model requires self-
management and complex thinking competencies for which more than half of the students (55%
with a global alteration) are not neurologically ready. Thus, without explicit training, the curricular
goals of autonomy risk being unattainable.

For this reason, the intervention proposal of this study is not arbitrary. Still, it constitutes a
technical response to the profile found, as it is determined that Formal Logic is the ideal curricular
tool to compensate for the dorsolateral deficit, acting as scaffolding to structure the sequential
thought that students cannot generate on their own. Furthermore, RA is recognized as a necessary
strategy for maintaining attentional tone and inhibitory control in the classroom through auditory
feedback and prosody regulation, thereby ensuring comprehensive stimulation from verbal fluency
to complex problem-solving.

In sum, this research proposes promoting an educational model that not only assesses
competencies but also trains the EFs necessary to acquire them, establishing an integrated
intervention protocol that combines activities of progressive complexity under constant
performance monitoring.
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JKOFAPBI CbIHBIIT OKYIIBLTAPBIHBIH HENPOIICUXOJIOT USIIBIK
MNPO®UJITHEH TYBIHIAUTBIH, TOT'UKA MEH JJAYBICTAII OKYTFA
HETT3JEJIT'EH NNEJATOT MKAJIBIK MHTEPBEHIIMSI BOWMBIHIIIA YCBIHBIC

Anparna

XKorapsr opra Ginim Oepy xyiecinae (JKOBX) enrizinren skaHapThUIFaH xalmbl OUTiM Oepy Oaraapiamacsl
OKYIIBUIAPJAH ©31HJIK OKY 9PEKeTiH YHbIMIACTBIPYIbI, JKOCTapiay MeH peQieKCHsHbI Tajan ereli. Anaiga Oy
TajanTap kacecipiMAep/iH aTKapyiIbl QyHKIHsIIAPbIHBIH HEHPOOUOIOTUSUTBIK JKETLITY IeHreliMeH apliaiibiM coiikec
kene Oepmeiini. Ochl 3epTTEYAiH MaKCaThl — KOFAphl CHIHBIN OKYLIBUIAPBIHBIH aTKApyIIbl (QyHKIHUIAPBIHBIH JaMy
JICHTCIiH aHBIKTAy J>KOHE aJbIHFAH HOTIDKENEp Heri3iHae OKy Y/epiCiHe eHri3UIeTiH HaKThl I1el1aroruKalibIK
WHTEPBEHIUSIHBI HET13/ey.

3eprTey KBa3MIKCIIEPUMEHTTIK JAu3aiiHia Okyprisumm, 20 OKYIIBIHBIH aTKapyIibl (YHKUIUSUIAPAbIH
Heliponcuxonorusuiblk Oarapesickl (BANFE-3) apkbuibl 0arananisl. J[narHocTHKa HOTHKENEP! OKYIIbIIAPIBIH 0aChIM
OeJtirinzie MiHE3-KYJIBIKTBI PETTEYre KayanTbl OpOUTOPPOHTANIBIBI aiMaKThIH CAaKTaJFaHbIH, allaiifia )Kocrapliay,
JKYMBIC KaJbIChl JKOHE KOTHHUTHBTIK MKEMUTIKIIEH OalJIaHbICTBl JopconaTepalibl npedpoHTanbIpl aiMaKThiH
¢byaxmsnapeinaa 70% xarnaiina xKeTKUTiKei3 JaMy 0ap eKeHiH KOpCeTTi.

Ochbl HEWpPOICUXONOTHSJIBIK JIEpEKTepre CyieHe OThIpbI, «MareMaTUKalblK OiiM» OKY TMOHIHIH OKY
yzepiciHe OaFbITTaJFaH JKYHEJIEHIeH IMeJarorMKajiblK MHTEPBEHIWS YCBIHBUIAIBI. ATaJFaH HMHTEPBEHLMs cabak
OapbIChbiHAa (OpPMaIBAbI JIOTHKA 3JIEMEHTTEpi 0ap ecenTepil Ke3eH-Ke3eHMEH Taijay apKbUIbl JKOCTapiay MeH
KOTHUTHBTIK UKEMJILTIKTI IaMBITyFa, COH/Iali-ak MaTiHIepai Aaybictan oky (reading aloud) aficiH KonnaHy apKbLIbl
3eiiH MeH Texxey OaKbUIaybIH TYPaKTaHIbIpyFa OaFbITTAIFaH. ¥ CRIHBUIFAH TOCUIEP KYHAENIKTI cabaK KypbUIbIMbIHA
€HT'131ITiI1, apHAIBI KOCBIMIIIA MIOH/II TaJIAll eTIIeH]II.

3epTTey HOTHIKENEepl JKOFapbl MEKTEeNTeri OKy YIepiCiH Tek OuriM OepyMeH IIeKTeMel, aTKapyllbl
GYHKIMSUIApABl  MaKCaTTBl TYpAE JaMBITATHIH KOTHUTHBTIK JKATTBIFY OPTAachl peTiHAE YHBIMIACTBIPYIBIH
MIEAArOrMKAJIBIK MaHBI3BIH KOPCETei.

Herisri ce3nep: aTkapymsl GyHKIUsIIAp, JOpCcoIaTepaiabl aitMak, GopMabIpl IOTHKA, JaybICTall OKY, OpTa
oinim

MPEJJIOKEHUE 110 MMEJAI'OT'MYECKOM MTHTEPBEHIIMA HA OCHOBE
JIOTUKHU U YTEHUSA BCJIAYX, PABPABOTAHHOE C YYETOM
HEWPOIICUXOJOTMYECKOI'O MPOD® WA CTAPHIEKJIACCHUKOB

AHHOTALIUA

Brenpenne HOBOI iporpaMMel 001IIero cpenHero oopasosanus B Crucreme cpeqaero oopazosanus (SEMS)
TpeOyeT OT yJanuxcsi KOMIETEHIINI caMOOPTaHN3aIY M CIIOKHOTO MBIIIICHHS, KOTOPBIE MPEAIIONAraloT HAINIne
ompeneneHHol HelpoOuonmormdeckoi 3penocTu. Llemp maHHOTO WCClemoBaHWS 3aKIOYallaCh B JAUATHOCTHKE
COCTOSIHUS HCTIOMHUTENBHBIX (pyHKIHH (D) y yuammxcst crapimx KIaccoB U pa3pad0TKe, Ha OCHOBE ITOTyIeHHBIX
JIAHHBIX, CHUTYaTHBHOM NEAAarorMuecKod WHTEpPBEHIMH. B pamkax KBa3WIKCIEPHMEHTAJIHFHOTO Iu3aifHa Obuia
MIpOBEZIEHa OLleHKa BBIOOpKH U3 20 ydamuxcs ¢ HCoinb3oBaHreM Helponcuxomorndeckoii 6arapen JOOHBIX JONIeH
n ucnonmuutenbHbX GyHknuid (BANFE-3). Pe3ynsraTsl BHISBHIN 3HAUUTENBHYIO aCHHXPOHHIO CO3PEBAHUS: B TO
BpeMs Kak opOuTo(hpOoHTaNbHas 30Ha (TIOBEAEHUECKAs PEry/sis) COXpaHHA y OonpmmHCTBa ydammxcs, y 70 %
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Neuropsychological profiles as a framework for a curricular intervention using logic and reading aloud in high
school students
BBIOOPKH HAOIIOAAIOTCS HapyIIEHHs B IOpCONaTepaIbHOM NpepOHTaIBHON 30HE — 00JIACTH, KPUTHYECKH BasKHOM
JUIA TUIaHUPOBAaHUA, paGoqeiI maMsTH M KOTHUTHUBHOH ruOkocth. B cBere sToro OTKPBITHA, YKAa3bIBArOLICTO Ha
OMOJIOrMY€eCKHU I Gapf,ep JJI1 aBTOHOMHOI'O 06yqu1/15{, MPCACTABJICH IMPOCKT CTPATCruun CI/ICTeMaTI/BI/IpOBaHHOﬁ
y‘le6HOfI HWHTCPBCHIIUU. I[aHHOG OPEATIOKCHUC 06’beILI/IHHeT YOpaXKHCHUSA 110 CDOpMaJ'II;HOﬁ JIOTUKE — JJIA
crieruaeckoil cTuMymsiun  AedunuTapHoi opconarepanbHOM 30HBI — W Urtenme Beryx (RA) — s
noaacpKaHust I/IHFI/I6I/ITOpHOFO KOHTPOJIA, YTO COITIaCyCeTCsA C yqeﬁHLIM MOIYJICM «MaremaTiyecKkrue 3HaHHS.
C/:[enaH BBIBOZ O TOM, 4YTO CTapliasd MIKOJIa JOJI’)KHaA CIIYXKUTb Cpe}loﬁ JIA [ICJICHAINIPAaBJICHHOTO0 KOI'HUTHBHOI'O
TPEHUHI'a, YTOOBI COKPATHTh Pa3pblB MEXIy TPeOOBaHMAMH y4eOHOW IporpamMMbl U HeHpo(yHKIMOHATBHBIMHU
BO3MOKHOCTAMU IIOAPOCTKOB.

KinroueBble cj10Ba: HCIOIHUTEIBHBIC (I)yHKLII/II/I, JopcoiiaTtepajibHasd 30Ha, (bOpMaJ'ILHaSI JIOTMKa, YTCHHUC
BCIIYX, CpE€aHEC 06pa30BaHI/Ie

REFERENCES

1 Kaur Sohi K., Singh N.. Raising Better Problem Solvers: An Activity Based Intervention Approach for
Adolescents. International Journal of Science and Research (1JSR). — 2024. Vol. 13. Ne 8. P. 536-538. [in English]

2 Paul M., Chakraborty S. Developing Problem Solvers: An Activity-Based Intervention Approach for
Adolescents.Journal of Educational Research and Policies. Century Science Publishing Co. — 2025.Vol. 7. Ne 1. P.
86-88. [in English]

3 SEMS. Conocimiento Matematico I. Bachillerato General SEMS. Programa de Asignatura. SEMS. 2024. P.
1-15. [in English]

4 Keating D. P.Cognitive and Brain Development. Handbook of Adolescent Psychology: Second Edition.-
2013. P. 45-84. [in English]

5 Parrado Torres,s H. G. Las Funciones ejecutivas en el marco de la Neuroeducacion. Journal of
Neuroeducation. Edicions de la Universitat de Barcelona. -2024. Vol. 5, Ne 1. P. 98-125. [in English]

6 Gil Vega J. A (Es posible un curriculo basado en las Funciones Ejecutivas? De la funcion a la competencia:
propuesta de integracion de la “competencia ejecutiva” en el aula . Journal of Neuroeducation. Edicions de la
Universitat de Barcelona. — 2020.Vol. 1, Ne 1. P. 114-129. [in English]

7 Federico Muchiut A. Intervenciones neurodidécticas en el nivel secundario. Estrategias para potenciar las
funciones ejecutivas en el aula . JONED. Journal of Neuroeducation. -2024. Vol. 5. P. 149-162. [in English]

8 Denyer R. Learning-Challenged Youth Show an Abnormal Relationship Between Fronto-Parietal
Myelination and Mathematical Ability. Journal of Neuroimaging. — 2020. Vol. 30. Ne 5. P. 648-657. [in English]

9 Diamond A. Executive functions. Annu Rev Psychol. — 2013. Vol. 64. P. 135-168. [in English]

10 Roblero K. EI pensamiento desde la Légica y la Neuropsicologia: Formalismo, Funciones Ejecutivas y
Memoria Seméantica. Miscelanea Filoséfica arxé, Revista Electronica. — 2024.Vol. VII, Ne 21. P. 252. [in English]

11 Pellegrini M., Donata Nepi L., Peru A. Effects of Logical Verbal Training on Abstract Reasoning: Evidence
from a Pilot Study. Journal of Educational, Cultural and Psychological Studies. — 2018. Vol. 18. P. 449-458. [in
English]

12 Seyyed Hashemi S. F., Tehrani-Doost M., Khosrowabadi R. The Brain Networks Basis for Deductive and
Inductive Reasoning:AFunctional Magnetic Resonance Imaging Study. Basic Clin Neurosci. Iran University of
Medical Sciences. — 2023. Vol. 14. Ne 4. P. 529-542. [in English]

13 Roa-Casas C., Hederich-Martinez C. Efectos de la lectura en voz alta. Revision sistemética. Zona Proxima.
—2024. Vol. 41. P. 3-37. [in English]

14 Farah R. An executive-functions-based reading training enhances sensory-motor systems integration during
reading fluency in children with dyslexia. Cerebral Cortex. Oxford University Press. — 2024.Vol. 34. Ne 4. P.125. [in
English]

15 Tursynkulova E. The effect of problem-based learning on cognitive skills in solving geometric construction
problems: a case study in Kazakhstan . Front Educ (Lausanne). Frontiers Media SA. — 2023. Vol. 8. P. 365-366 [in
English]

16 Sanders R. A. Adolescent psychosocial, social, and cognitive development. Pediatr Rev. — 2013. Vol. 34. Ne
8. P. 354-359. [in English]

17 Hern&ndez-Rodriguez J. C., Rodriguez-Ortiz A. M. jPongamosle l6gica! Aportes al pensamiento critico, la
argumentacion y la comprension lectora a partir del aprendizaje de la I6gica formal . Folios. — 2022. Vol. 56. P. 161-
184. [in English]

X Jlocmyxamedos amvinoazel Amuipay yHusepcumeminiy Xabaputvicol No4 (79) 2025 114
Becmuux Amwvipayckozo ynusepcumema umenu X Jlocmyxameoosa
Bulletin of Kh.Dosmukhamedov Atyrau University



Teoazoeuxa xcane ncuxonoaus ~ Ieoazozuxa u ncuxonozus ~ Pedagogy and psychology V. A. Crispin-Castrejon

Information about authors:

Victor Alfonso Crispin-Castrejon - corresponding author, Lecturer for Course B, upper Secondary Education
System (SEMS), University of Guadalajara (UdeG), United Mexican States

E-mail: vac.castrejon@outlook.com

ORCID: https://orcid.org/0000-0001-8474-0783

HUndopmanus 06 aBTope:

Buxkrop Ansdonco Kpucnma-Kacrpexon — ocHOBHO#M aBTOP, IpenonaBarens Kypca B, ciucrema cpenaero
obpazosanus (SEMS), Vuusepcuter ['Bananaxapsl (UdeG), Coequaénunie Mekcukanckue I1ItaTe

E-mail: vac.castrejon@outlook.com

ORCID: https://orcid.org/0000-0001-8474-0783

ABTOpJap Typajbl aKnapar:

Buxkrop Ansdponco Kpucnmu-Kacrpexon — Herisri aBTop, B KypchIHBIH OKBITYIIBICH, OpTa 011iM Oepy
xyteci (SEMS), 'Baganaxapa yausepcureti (UdeG), Mekcuka Kypama IltaTrapst

E-mail: vac.castrejon@outlook.com

ORCID: https://orcid.org/0000-0001-8474-0783

X Hocmyxamedos amuvinoager Amvipay ynueepcumeminiy Xabapuivicul Ned (79) 2025 115
Becmuux Amoipayckoeo ynusepcumema umenu X, JJocmyxamedosa
Bulletin of Kh.Dosmukhamedov Atyrau University


mailto:vac.castrejon@outlook.com
https://orcid.org/0000-0001-8474-0783
mailto:vac.castrejon@outlook.com
https://orcid.org/0000-0001-8474-0783
mailto:vac.castrejon@outlook.com
https://orcid.org/0000-0001-8474-0783

	Introduction
	The Upper Secondary Education System (SEMS) of the University of Guadalajara faces significant challenges in responding to students' cognitive, emotional, and social demands in a global context that demands complex, multifaceted skills [1], [2], [3]. ...
	1. Participants
	2. Diagnostic Instrument
	3. Procedure and Design of the Proposal

	The findings of this study offer a first empirical approach that allows for contrasting the expectations of the new general high school curriculum promoted by the University of Guadalajara with the neurobiological reality of the classroom. The discuss...
	Limitations It is important to acknowledge that this study presents several limitations. First, the sample size (N=20) is small and was selected through convenience sampling, which limits the generalizability of the findings to the broader high school...
	Conclusion
	REFERENCES
	REFERENCES (1)


