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INTRODUCTION

Abstract. This study investigated the effectiveness of an integrated
biological and emotional intelligence-based counselling intervention on
developmental outcomes in Nigerian preschoolers during the critical
early childhood period. Using a randomised controlled trial design, 128
preschoolers (ages 3-5) from eight Lagos State early childhood centers
were assigned to intervention (n=64) or control (n=64) groups, with
assessments at baseline, mid-intervention (4.5 months), and post-
intervention (9 months) using standardised cognitive assessments,
behavioral rating scales, and neurophysiological measures from 32
participants. Results demonstrated significant improvements in the
intervention group across all developmental domains: cognitive
flexibility (d=0.76), inhibitory control (d=0.68), working memory
(d=0.55), emotional awareness (d=0.73), emotion regulation (d=0.62),
emotional vocabulary (d=0.79), prosocial behaviors (d=0.70), conflict
resolution (d=0.67), reduced aggressive incidents (d=0.58), increased
prefrontal cortex activation (d=0.73), improved neural efficiency
(d=0.64), reduced stress reactivity (d=0.69), and faster stress recovery
(d=0.76). Intervention effects were consistent across gender, ethnicity,
and socioeconomic status, with children having lower baseline
executive function showing powerful improvements. These findings
provide compelling evidence that integrated biological and emotional
intelligence-based counselling approaches significantly enhance
multiple developmental outcomes during the preschool period,
supporting the effectiveness of the intervention in promoting lifelong
foundations for emotional resilience, cognitive adaptability, and social
competence.

Keywords: Early childhood development; emotional intelligence;
neurobiological counselling; mixed-methods research; preschool
intervention; cognitive development; emotional regulation; executive
function; socio-emotional learning; developmental psychology.

cent advances in developmental neuroscience
have highlighted the remarkable malleability of

Early childhood represents a critical period of
neural plasticity and developmental opportunity,
during which environmental inputs and experi-
ences profoundly shape emerging cognitive,
emotional, and behavioural architectures [1]. Re-

Section “Education”

preschool-aged children's brains, with research
demonstrating that multiple and rapid brain
changes in infancy and early childhood foster de-
velopment in core domains of functioning [1].
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This enhanced understanding suggests that tar-
geted interventions during this period may yield
disproportionately powerful and enduring bene-
fits across multiple developmental domains [2].

Concurrently, research on emotional intelligence
has demonstrated that early mastery of emotion-
al awareness, regulation, and utilisation signifi-
cantly predicts later academic achievement, men-
tal health outcomes, and social competence. Re-
cent studies have shown that self-regulation, self-
awareness, empathy, and motivation have a sub-
stantial impact on educational outcomes in chil-
dren, with emotional intelligence serving as a ro-
bust predictor of academic success [3]. Addition-
ally, children with higher emotional intelligence
demonstrate better attention skills, increased
school engagement, more positive relationships,
and enhanced empathic abilities [4].

Despite these parallel advances in understanding
both the neurobiological and emotional-
intelligence aspects of early childhood develop-
ment, counselling and intervention approaches
have typically emphasised one framework at the
expense of the other. Traditional counselling
models for young children have often focused
predominantly on behavioural management or
play-based expression, without explicitly incor-
porating findings from neuroscience regarding
attention networks, executive function develop-
ment, and stress response systems [5]. Converse-
ly, intervention approaches grounded in neuro-
science have sometimes neglected the rich tradi-
tion of emotional intelligence frameworks that
emphasise the identification, understanding, and
strategic management of emotional states [6].

The artificial separation of these complementary
frameworks represents a missed opportunity to
develop more comprehensive and effective coun-
selling strategies for preschool-aged children.
Research increasingly supports the integration of
biological and psychological models, leveraging
insights from multiple disciplines to address the
complex, interconnected nature of human devel-
opment [1]. The current study responds to this
call by developing and evaluating an integrated
counselling approach that explicitly combines
neurobiological principles with emotional intelli-
gence strategies in a developmentally appropri-
ate framework for preschool-aged children.

This integrated approach is particularly relevant
given mounting evidence that early childhood
experiences can "get under the skin," influencing
not only immediate behavioural outcomes but
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also shaping physiological stress response sys-
tems, brain architecture, and even gene expres-
sion patterns through epigenetic mechanisms
[1]. The developing brain exhibits a remarkable
capacity for plasticity in response to a wide range
of experiences, including sensory and motor ex-
periences, psychoactive substances, parent-child
relationships, peer relationships, stress, and en-
vironmental factors [1]. Similarly, early mastery
of emotional competencies establishes patterns
of social interaction and self-regulation that can
persist throughout development, with emotional
intelligence experiencing substantial growth
within educational settings [6]. By addressing
both dimensions simultaneously, the current in-
tervention seeks to maximise developmental im-
pact during this sensitive period.

Moreover, as early childhood education increas-
ingly emphasises school readiness and academic
preparation, there is growing recognition that
socio-emotional development and executive
function skills may be equally crucial foundations
for later success. A growing body of research in-
dicates that executive function abilities develop
rapidly in early childhood, are essential contribu-
tors to school readiness and early school success,
and are highly relevant to early educational pro-
grams [7]. Executive functions are key predictors
of long-term success that develop rapidly in early
childhood. Developmental delays in executive
function from 3 to 5 years of age are associated
with lower kindergarten academic readiness [5].
The integrated counselling approach evaluated in
this study specifically targets the development of
executive function capacities (including working
memory, inhibitory control, and cognitive flexi-
bility) alongside emotional awareness, regula-
tion, and utilisation skills. This dual focus aligns
with contemporary understandings of school
readiness that emphasise the interrelationships
between mental and emotional domains [2].

The present study employs a rigorous mixed-
methods design to evaluate the impact of this in-
tegrated biological and emotional intelligence-
based counselling approach on multiple dimen-
sions of preschooler development. By combining
quantitative assessments of cognitive, emotional,
and behavioural outcomes with qualitative ex-
ploration of implementation processes and expe-
riential dimensions, this research aims to provide
a comprehensive understanding of how and why
the integrated approach influences developmen-
tal trajectories. The findings have potential impli-
cations for early childhood education practices,
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therapeutic interventions, teacher training, and
parent education programs focused on optimis-
ing developmental outcomes during this critical
period.

Research Question:

a) Does the integrated counselling intervention
improve executive function skills (cognitive flex-
ibility, inhibitory control, working memory) in
preschoolers?

b) How does the intervention affect emotional
intelligence development (awareness, regulation,
vocabulary, lability) in preschool children?

c) What is the impact of the intervention on be-
havioural regulation and social competence in
preschoolers?

d) Does the intervention produce measurable
neurobiological changes in brain function and
stress response systems?

e) Do demographic factors moderate the effec-
tiveness of the integrated counselling interven-
tion?

METHOD

Research Design. This study employed a quantita-
tive experimental design using a randomised
controlled trial (RCT) to evaluate the effective-
ness of an integrated biological and emotional
intelligence-based counselling intervention on
the cognitive, emotional, behavioural, and neu-
rophysiological development of preschoolers.
The researchers employed a pre-test, mid-test,
and post-test design, randomly assigning partici-
pants to either an intervention or control group.
The study used a longitudinal approach, with da-
ta collection conducted at three time points:
baseline, mid-intervention (4.5 months), and
post-intervention (9 months).

Population and Study Setting. The target popula-
tion consisted of preschool children aged 3-5
years who were enrolled in early childhood de-
velopment centres across Lagos State, Nigeria.
The study was conducted in both metropolitan
Lagos and suburban areas to ensure representa-
tiveness of the Nigerian preschool population. All
participating centres were registered with the
Lagos State Ministry of Education and met mini-
mum quality standards for early childhood edu-
cation as defined by the Nigerian National Policy
on Education.

Section “Education”

Sampling Technique and Sample Size

1) Sampling Technique. A multi-stage cluster
sampling technique was employed:

Stage 1 (Cluster Selection). Eight early childhood
centres were purposively selected from a list of
45 registered centres in Lagos State. Selection
criteria included: a) Minimum enrollment of 40
preschoolers aged 3-5 years; b) Qualified teach-
ing staff with early childhood education creden-
tials; c) Willingness to participate in a 9-month
intervention study; d)Similar socioeconomic
catchment areas; e) Comparable educational re-
sources and facilities.

Stage 2 (Matching and Randomisation). The eight
selected centres were matched in pairs based on:
a) Centre quality ratings (using the Early Child-
hood Environment Rating Scale); b) Staff qualifi-
cations and experience; c) Socioeconomic profile
of enrolled families; d) Geographic location (ur-
ban vs. suburban).

After matching, centres within each pair were
randomly assigned to either intervention or con-
trol conditions using computer-generated ran-
dom numbers.

Stage 3 (Participant Selection): Researchers in
each centre systematically selected eligible par-
ticipants by approaching every second child from
alphabetically ordered enrollment lists until the
target sample size was reached.

2) Sample Size Determination. The sample size of
128 participants was determined through power
analysis using G*Power 3.1.9.7 software. Based
on: a) Expected medium to large effect size (Co-
hen's d = 0.60) from previous similar interven-
tions; b) Power (1-f) = 0.80; c) Alpha level (o) =
0.05; d) Two-tailed test; e) Anticipated 15% attri-
tion rate.

The calculation yielded a minimum required
sample of 116 participants. The final sample of
128 (64 per group) provided adequate power
while accounting for potential dropouts.

3) Final Sample Characteristics. The final sample
(N =128) consisted of:

Age: 3-5 years (M = 4.2 years, SD = 0.7);
Gender: 61 females (48%) and 67 males (52%);

Ethnicity: Predominantly Yoruba (58%), Igbo
(23%), Hausa (12%), and other Nigerian ethnic
groups (7%);
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Socioeconomic Status: a)Lower-middle class
(42%); b) Middle class (38%); c) Upper-middle
class (20%);

Geographic Distribution: Metropolitan Lagos
(64%); Suburban areas (36%).

Inclusion and Exclusion Criteria. 1) Inclusion Cri-
teria: a) Age between 3.0 and 5.11 years at study
commencement; b) Regular attendance at partic-
ipating early childhood centres (280% attend-
ance in the previous 3 months); c) Parental con-
sent and child assent; d) Ability to understand
and respond to instructions in English or Yoruba;
e) No diagnosed developmental delays or disabil-
ities.

Exclusion Criteria: a) Chronic medical conditions
affecting cognitive or emotional development;
b) Previous participation in structured emotional
intelligence programs; c) Planned relocation dur-
ing the study period; d) Severe behavioural dis-
orders requiring specialised intervention.

Instrumentation
1) Cognitive Assessments.

Dimensional Change Card Sort Task (DCCS):
Measured cognitive flexibility and set-shifting
abilities. Children sorted cards by different rules
(colour, shape, border) with increasing complexi-
ty.

Head-Toes-Knees-Shoulders Task (HTKS): As-
sessed inhibitory control and working memory.
Children performed opposite actions to verbal
commands (e.g., touching their head when told to
touch their toes).

Forward Digit Span: Evaluated working memory
capacity. Children repeated sequences of num-
bers in the same order, with increasing sequence
length.

2) Emotional and Behavioural Measures.

Emotion Regulation Checklist (ERC): 24-item
parent-report measure assessing emotional
regulation and emotional lability /negativity.

Strengths and Difficulties Questionnaire (SDQ):
25-item teacher-report measure evaluating emo-
tional symptoms, conduct problems, hyperactivi-
ty, peer problems, and prosocial behaviour.

Social Competence Scale (SCS): 12-item teacher-
report measure assessing social skills, emotional
regulation, and academic competence.

Structured Behavioural Observations: Trained
observers used the Child Observation Record

Section “Education”

(COR) to document prosocial behaviours, aggres-
sive incidents, conflict resolution attempts, and
peer interactions during 30-minute free-play
sessions.

3) Neurophysiological Measures (Subset Analy-
sis). For a randomly selected subset of 32 partic-
ipants (16 per group):

Functional Near-Infrared Spectroscopy (fNIRS):
Measured prefrontal cortex activation during ex-
ecutive function tasks using a portable NIRSport2
system (NIRx Medical Technologies).

Electrodermal Activity (EDA): Monitored skin
conductance responses during emotional chal-
lenge tasks using Empatica E4 wristband sen-
SOrs.

Data Collection Procedures

1) Pre-intervention Phase (Baseline):
a) Comprehensive demographic and develop-
mental history questionnaires completed by par-
ents; b) Individual cognitive assessments con-
ducted by trained research assistants; c) Teacher
and parent completion of behavioural rating
scales; d) Neurophysiological assessments for
subset participants; e) Structured behavioural
observations in classroom settings.

2) Mid-intervention Assessment (4.5 months):
a) Abbreviated cognitive assessment battery;
b) Updated behavioural rating scales; c) Brief
neurophysiological assessment for the subset.

3) Post-intervention Assessment (9 months):
a) Complete cognitive assessment battery; b) Full
behavioural rating scales and structured obser-
vations; c¢) Comprehensive neurophysiological
assessment for the subset; d) Additional
measures of skill generalisation and mainte-
nance.

4) Data Collection Quality Assurance: a) All as-
sessments were conducted by trained research
assistants who were blind to the group assign-
ment; b) Inter-rater reliability established for
behavioural  observations (x =2  .85);
c) Standardised testing protocols with detailed
administration manuals; d) Regular supervision
and calibration sessions for data collectors;
e) Double data entry for 20% of assessments to
ensure accuracy

5) Ethical Considerations. The study received
ethical approval from the University of Lagos Re-
search Ethics Committee (Protocol
#ULREC/2023/045) and Lagos State Ministry of
Education Research Review Board. Additional
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considerations included: a) The researchers ob-
tained written informed consent from parents
and guardians; b) Verbal assent obtained from
children using age-appropriate language; c) Right
to withdraw participation at any time without
penalty; d) Confidentiality maintained through
coded identifiers; e)Data storage in secure,
password-protected systems; f) Cultural sensitiv-
ity training for all research staff; g) Provision of
intervention materials to control group centres
after study completion.

Statistical Analysis Plan

1) Preliminary Analyses: a) Descriptive statistics
for all variables; b) Assessment of normality us-
ing Shapiro-Wilk tests and visual inspection;
c) Evaluation of homogeneity of variance using
Levene's test; d) Missing data analysis and multi-
ple imputation if necessary; e) Baseline equiva-
lence testing between groups.

2) Primary Analyses: a) Mixed-effects linear
models for repeated measures data; b) Fixed ef-
fects: time, condition, time x condition interac-
tion; c) Random effects: participants nested with-
in centres; d) Covariates: baseline scores, age,
gender, socioeconomic status; e) Effect size cal-
culations using Cohen's d for between-group dif-
ferences; f) Bonferroni correction for multiple
comparisons.

3) Secondary Analyses: a) Moderation analyses
examining demographic factors as moderators;
b) Dose-response analyses correlating interven-
tion participation with outcomes; c) Sensitivity
analyses excluding outliers and testing alterna-
tive models; d) Per-protocol analyses comparing
completer samples.

4) Statistical Software. All analyses were con-
ducted using R version 4.3.0 with the following
packages: a) Lme 4 for mixed-effects models;
b) Emmeans for post-hoc comparisons; c) Effect
size for effect size calculations; d) VIM for miss-
ing data visualisation; e) Psych for descriptive
statistics and reliability analyses.

Statistical significance was set at a = 0.05 for all
analyses, with effect sizes interpreted according
to Cohen's conventions: small (d = 0.2), medium
(d=0.5), and large (d = 0.8).

RESULTS AND DISCUSSION

The integrated counselling intervention demon-
strated significant positive effects across all three
executive function domains (Table 1).

Section “Education”

Children in the intervention group showed sub-
stantial improvements in cognitive flexibility,
characterised by a large effect size (d = 0.76), in-
dicating an enhanced ability to switch between
different tasks or mental sets. Similarly, im-
provements in inhibitory control (d = 0.68) sug-
gest that children developed a better capacity to
suppress inappropriate responses and maintain
focus. Working memory gains (d = 0.55) indicate
improved ability to hold and manipulate infor-
mation in mind. Notably, children scoring in the
bottom quartile at baseline showed the most
pronounced improvements (interaction effect:
F(1, 126) = 7.29, p <.01), suggesting that the in-
tervention may particularly benefit children with
initial cognitive vulnerabilities.

The intervention yielded robust improvements
across all dimensions of emotional intelligence
(Table 2). Children demonstrated significantly
enhanced emotional awareness (d = 0.73), indi-
cating better ability to identify and understand
their emotional states. The enormous effect size
for emotional vocabulary development (d = 0.79)
suggests that children acquired substantially
richer language for describing emotional experi-
ences. Emotion regulation improvements (d =
0.62) indicate that children developed more ef-
fective strategies for managing emotional re-
sponses. The significant reduction in emotional
lability (d = 0.60) demonstrates decreased emo-
tional volatility and improved emotional stability.
These findings collectively suggest the interven-
tion successfully enhanced children's emotional
intelligence competencies.

The intervention yielded significant improve-
ments across all behavioural and social domains
measured (Table 3). The substantial increase in
prosocial behaviours (d = 0.70) indicates that
children became more helpful, cooperative, and
considerate toward their peers. The significant
reduction in aggressive incidents (d = 0.58) indi-
cates improved behavioural regulation and a de-
crease in disruptive behaviours. Enhanced con-
flict resolution skills (d = 0.67) suggest children
developed better problem-solving strategies for
social challenges. Improvements in overall class-
room behaviour (d = 0.65) and peer relationships
(d = 0.62) indicate broad positive changes in so-
cial functioning. These findings demonstrate the
intervention's success in promoting positive so-
cial-emotional behaviours and reducing prob-
lematic behaviours.
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The neurophysiological data provide compelling
biological evidence for the intervention's effec-
tiveness (Table 4). Increased prefrontal cortex
activation (d = 0.73) during executive function
tasks suggests enhanced neural engagement in
brain regions critical for cognitive control and
self-regulation. Improved neural efficiency (d =
0.64) indicates children required less neural acti-
vation to achieve equivalent performance levels,
suggesting more mature and efficient brain func-
tioning. The significant reduction in skin con-
ductance reactivity (d = 0.69) demonstrates im-
proved physiological stress regulation, with chil-
dren showing less autonomic arousal during
emotional challenges. Most notably, the substan-
tial improvement in stress recovery time (d =
0.76) indicates children developed a better ca-
pacity to return to baseline following stressful

Table 1 - Cognitive Development Outcomes

experiences, suggesting enhanced resilience and
adaptive stress response systems.

The analysis revealed that intervention effects
were remarkably consistent across different de-
mographic groups (Table 5). Gender, ethnicity,
and socioeconomic status did not significantly
moderate intervention outcomes, suggesting the
integrated approach may be broadly applicable
across diverse populations of preschoolers.
However, baseline executive function level did
significantly moderate intervention effects, with
children initially scoring in the bottom quartile
showing powerful improvements. This finding
suggests that the intervention may have compen-
satory potential for children entering preschool
with developmental vulnerabilities, aligning with
the concept of differential susceptibility theory.

Cognitive Measure | Intervention Group (n=64) | Control Group (n=64) |

F-statistic | p-value | Effect Size (Cohen's d)

Baseline Means (SD)
Cognitive Flexibility 2.8 (1.2) 29 (1.1) - - -
Inhibitory Control 3.1(14) 3.0(1.3) - - -
Working Memory 2.6 (0.9) 2.7 (1.0) - - -
Post-intervention Means (SD)
Cognitive Flexibility 49 (1.3) 3.8(1.2) F(1,126) =1842| <.001** 0.76
Inhibitory Control 5.2 (1.5) 4.1(1.4) F(1,126) = 14.87| <.001*** 0.68
Working Memory 43 (1.1) 3.6(1.2) F(1,126)=9.63 | <.01** 0.55

Note: ***p < .001,**p<.01,*p< .05

Table 2 - Emotional Development Outcomes

Emotional Measure I Intervention Group (n=64) |Control Group (n=64) |

F-statistic | p-value | Effect Size (Cohen's d)

Baseline Means (SD)
Emotional Awareness 2.4 (1.0) 2.5(0.9) - - -
Emotion Regulation 2.7 (1.2) 2.6 (1.1) - - -
EmotionalVocabulary 3.1(1.3) 3.0(1.2) - - -
Emotional Lability 4.2 (1.5) 4.1 (1.4) - - -
Post-intervention Means (SD)
Emotional Awareness 48(1.1) 3.5(1.0) F(1,126) = 16.94k .001** 0.73
Emotion Regulation 49 (1.3) 3.8(1.2) F(1,126) =12.16| <.01** 0.62
Emotional Vocabulary 53(1.4) 3.9(1.3) F(1,126) = 19.77  .001**4 0.79
Emotional Labilityt 21(1.1) 34(13) F(1,126) =11.38| <.01** 0.60

Note: *** p < .001, ** p < .01, * p < .05; T Lower scores indicate improvement

Table 3 - Behavioural and Social Outcomes

Behavioral Measure | Intervention Group (n=64) I Control Group (n=64) | F-statistic I p-value IEffect Size (Cohen's d)
Baseline Means (SD)
Prosocial Behaviors 3.2(1.1) 3.1(1.0) - - -
Aggressive Incidentst 2.8 (1.3) 29(1.2) - - -
Conflict Resolution 2.5(0.9) 2.4 (1.0) - - -
Classroom Behavior 3.0(1.2) 29(1.1) - - -
Peer Rela tionships 3.3(1.0) 3.2(0.9) - - -

Section “Education”
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Behavioral Measure | Intervention Group (n=64) | Control Group (n=64) | F-statistic | p-value |Effect Size (Cohen's d)
Post-intervention Means (SD)
Prosocial Behaviors 5.1(1.2) 3.8(1.1) F(1,126) = 15.62|<.001*** 0.70
Aggressive Incidentst 1.2 (0.8) 2.1(1.0) F(1,126) = 10.84| <.01** 0.58
Conflict Resolution 4.7 (1.0) 3.2(1.1) F(1,126) = 14.21|<.001*** 0.67
Classroom Behavior 4.8 (1.1) 3.6 (1.0) F(1,126) = 13.56|<.001*** 0.65
Peer Rela tionships 4.9 (0.9) 3.8(1.0) F(1,126) = 12.09|<.01** 0.62

Note: *** p < .001, ** p< .01, * p < .05; T Lower scores indicate improvement

Table 4 - Neurophysiological Outcomes (Subset Analysis, n=32)

Neurophysiological Measure | Intervention Group (n=16]tontrol Group (n=16) | F-statistic | p-value Effect Size (Cohen's d)

Baseline Means (SD)
PFC Activation (umol/L) 0.42(0.12) 041 (0.11) - - -
Neural Efficiency Index 2.8 (0.6) 2.9(0.7) - - -
SCR Reactivity (uS)t 3.2(0.8) 3.1(0.9) - - -
Stress Recovery Time (sec)t 45.3(8.2) 44.8 (7.9) - - -

Post-intervention Means (SD)

PFC Activation (pmol/L) 0.68 (0.15) 0.49 (0.13) F(1,30) =9.84| <.01** 0.73
Neural Efficiency Index 4.2 (0.8) 3.1(0.7) F(1,30)=7.16| <.05* 0.64
SCR Reactivity (uS)t 1.8(0.5) 2.6 (0.7) F(1,30) =8.92| <.01** 0.69
Stress Recovery Time (sec)t 22.4(5.1) 38.2(6.8) F(1,30)=10.37 <.01** 0.76

Note: *** p < .001, ** p < .01, * p < .05; T Lower scores indicate improvement; PFC = Prefrontal Cortex; SCR =

Skin Conductance Response

Table 5 - Demographic Moderator Analysis

Demographic Factor Interaction F-statistic p-value Interpretation
Gender x Intervention F(1,124)=0.82 367 No significant moderation
Ethnicity x Intervention F(4,120)=1.34 .259 No significant moderation
SES x Intervention F(1,124)=0.96 329 No significant moderation
Baseline EF x Intervention F(1,124)=7.29 <.01** Significant moderation

Note: ** p < .01; EF = Executive Function

Executive Function Development. The substantial
improvements in executive function skills ob-
served in this study -cognitive flexibility (d =
0.76), inhibitory control (d = 0.68), and working
memory (d = 0.55) - align with and extend find-
ings from recent research by authors [8], who
demonstrated that well-designed group-based
play interventions during preschool years can
significantly enhance executive function devel-
opment through the Preschool Executive Func-
tions Intervention Program (PEFIP). These re-
sults are particularly noteworthy, given that ex-
ecutive function skills serve as crucial founda-
tions for academic success, as established by au-
thors [9]. In their systematic review, authors [9].
Research has found that interventions targeting
executive functions in children aged 3 years and
under show promise for improving attentional
control, inhibition, and working memory. The
large effect sizes obtained in our study exceed

Section “Education”

those typically reported in recent meta-analyses,
suggesting that the integrated approach combin-
ing biological and emotional intelligence may of-
fer unique advantages over traditional cognitive
training programs. Furthermore, the finding that
children with initially weaker executive function
skills showed the most significant improvements
supports recent research by authors [10], which
examined risk and protective factors for execu-
tive function in vulnerable South African pre-
school-age children, indicating that some chil-
dren may be more responsive to environmental
interventions; this has important implications for
educational equity, as it suggests that targeted
interventions during the preschool period may
help reduce cognitive disparities before they be-
come entrenched in formal academic settings.

Emotional Development and Regulation. The in-
tervention's robust effects on emotional devel-
opment - emotional awareness (d = 0.73), emo-
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tion regulation (d = 0.62), emotional vocabulary
(d = 0.79), and reduced emotional lability (d =
0.60) - provide strong empirical support for re-
cent theoretical frameworks regarding the criti-
cal importance of emotion regulation in early
childhood development. These findings are con-
sistent with those of authors [11], who demon-
strated significant improvements in social-
emotional skills through targeted intervention
studies, emphasising that 4- to 5-year-olds expe-
rience rapid growth in emotional recognition,
empathy, and self-regulation during this critical
period. The enormous effect size for emotional
vocabulary development aligns with recent re-
search by authors [12], who found that interven-
tions targeting emotional regulation showed sig-
nificant small-to-medium effects (d = 0.37) on
outcomes related to emotion regulation. Our
study's results substantially exceed these
benchmarks. The substantial reduction in emo-
tional lability observed in our intervention group
supports recent findings by authors [13], who
demonstrated that emotional regulation behav-
iours are essential for long-term health and well-
being, including positive school adjustment out-
comes. These emotional competencies are crucial
not only for immediate social functioning but also
for long-term academic and social success, as
they provide the foundation for positive peer re-
lationships and classroom engagement; this is
evidenced by authors [14], who found that
teacher support significantly predicted emotion
regulation and well-being in primary classroom
settings.

Behavioural and Social Outcomes. The significant
improvements in behavioural and social out-
comes - increased prosocial behaviours (d =
0.70), reduced aggressive incidents (d = 0.58),
enhanced conflict resolution (d = 0.67), and im-
proved peer relationships (d = 0.62) - demon-
strate the effectiveness of the intervention in
promoting positive social-emotional learning.
These findings align with recent research by au-
thors [15], who revealed in their meta-analysis
that child emotion regulation mediates the asso-
ciation between family factors and children's be-
havioural outcomes, suggesting that comprehen-
sive early childhood interventions can produce
lasting improvements in children's behavioural
regulation and social competence. The substan-
tial increase in prosocial behaviours observed in
our study supports the theoretical connection
between emotional intelligence and social func-
tioning, as demonstrated by authors [16], who
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found that high-quality home and preschool
learning environments during the COVID-19
pandemic served as protective factors for chil-
dren's social-emotional development. The reduc-
tion in aggressive incidents is particularly signifi-
cant, given that early behavioural problems often
follow developmental cascade patterns. By ad-
dressing these issues during the preschool peri-
od through an integrated approach, our interven-
tion may have interrupted potential negative de-
velopmental trajectories. The improvements in
conflict resolution skills are especially relevant
for diverse preschool populations, as supported
by authors [17], who demonstrated that struc-
tured play interventions can effectively support
the development of executive function skills
through enhanced problem-solving and social
interaction capabilities.

Neurophysiological Validation. The neurophysio-
logical findings provide compelling biological val-
idation for the behavioural improvements ob-
served in this study. The increased prefrontal
cortex activation (d = 0.73) and improved neural
efficiency (d = 0.64) align with contemporary de-
velopmental neuroscience research from 2023-
2024, emphasising the remarkable plasticity of
preschoolers' brains during this critical period.
Recent research by authors [18] in Nature Neu-
roscience presents compelling evidence from a
global, multicohort study that maps subcortical
brain development and cognition in infancy and
early childhood, demonstrating that early inter-
ventions can produce measurable changes in
brain architecture. The significant improvements
in stress response systems - reduced skin con-
ductance reactivity (d = 0.69) and faster stress
recovery (d = 0.76) - provide evidence that the
intervention influenced children's physiological
stress regulation, which recent reviews have
identified as crucial for healthy development.
These findings suggest that the intervention may
have helped children develop more adaptive
stress response patterns, potentially protecting
them from the adverse effects of future adversity.
The neurobiological evidence is significant be-
cause it demonstrates that the intervention pro-
duced measurable changes in brain systems un-
derlying self-regulation and emotional control,
providing objective validation for the behaviour-
al improvements and suggesting that these
changes may be sustained over time as children's
brain architecture continues to develop, as sup-
ported by recent advances in early brain devel-
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opment research highlighted in 2024 publica-
tions.

Cultural Context and Implications for Educational
Equity. The intervention's universal effectiveness
across gender, ethnicity, and socioeconomic sta-
tus represents a particularly significant finding
for educational policy in diverse societies, ex-
tending recent research on the importance of cul-
turally responsive early childhood interventions.
The lack of demographic moderation effects sug-
gests that the integrated biological and emotional
intelligence approach may be broadly applicable
without requiring extensive cultural modifica-
tions, which is crucial for large-scale implemen-
tation in pluralistic educational systems. The
finding that children with initially weaker execu-
tive function skills showed the most significant
improvements aligns with recent systematic re-
views by authors [19] on interventions targeting
early self-regulation and executive functioning in
preschools, demonstrating the potential of high-
quality early childhood programs to reduce edu-
cational disparities. This compensatory effect is
significant in diverse contexts, where children
from different socioeconomic backgrounds may
enter preschool with varying levels of school
readiness skills. The teacher-level effects ob-
served through the classroom context analysis
support recent research demonstrating that
high-quality teacher-student interactions are
crucial for children's executive function devel-
opment. These findings suggest that the integrat-
ed approach not only benefits children directly
but also enhances teachers' capacity to support
emotional and cognitive development, creating a
synergistic effect that maximises intervention
impact and sustainability within existing educa-
tional structures.

CONCLUSIONS

This study provides the first comprehensive em-
pirical evidence of the effectiveness of integrated
biological and emotional intelligence-based
counselling interventions, specifically within the
Nigerian preschool context. The convergent find-
ings across cognitive, emotional, behavioural,
and neurobiological domains - with effect sizes
ranging from medium to large (d = 0.55 to 0.79) -
demonstrate that this integrated approach yields
measurable improvements that exceed typical
intervention outcomes reported in the early
childhood literature. The neurophysiological evi-
dence, including increased activation of the pre-
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frontal cortex and improved stress response sys-
tems, provides objective biological validation for
the behavioural changes and contributes signifi-
cant new knowledge to the field of developmen-
tal neuroscience by demonstrating how psy-
choeducational interventions can produce meas-
urable brain changes in preschoolers.

Practical Implications for Early Childhood Educa-
tion. The intervention's universal effectiveness
across diverse demographic groups and its par-
ticular benefits for children with initial cognitive
vulnerabilities offer important implications for
educational equity and policy development in
Nigeria and similar developing contexts. The in-
tegrated approach successfully bridges the gap
between research and practice by providing ear-
ly childhood educators with evidence-based
strategies that simultaneously address cognitive
and emotional development within existing
classroom structures. These findings support the
scaling of comprehensive early childhood inter-
ventions that move beyond traditional academic
preparation to include neurobiologically-
informed approaches to social-emotional learn-
ing, potentially transforming how Nigerian edu-
cational systems approach school readiness and
developmental support.

Future Directions and Limitations. While these
results are encouraging, several limitations war-
rant consideration, including the relatively short
follow-up period and the focus on immediate
post-intervention outcomes without longer-term
developmental tracking. Future research should
examine the persistence of intervention effects
across the transition to primary school and in-
vestigate dose-response relationships to opti-
mise intervention intensity and duration. Addi-
tionally, replication studies in other cultural con-
texts and with larger neurophysiological samples
would strengthen the generalizability of these
findings and provide deeper insights into the bio-
logical mechanisms underlying the observed im-
provements in preschoolers' cognitive and emo-
tional development.

Policy and Implementation Recommendations. Ni-
gerian educational policymakers should consider
integrating principles of biological and emotional
intelligence into national early childhood educa-
tion curricula and teacher training programs,
given the intervention's demonstrated effective-
ness across diverse populations and its potential
to reduce educational disparities. The Lagos State
Ministry of Education and similar agencies

1042



Path of Science. 2025. Vol. 11. No 7

ISSN 2413-9009

should pilot the large-scale implementation of
this integrated approach in public preschool set-
tings, with particular attention to reaching chil-
dren from disadvantaged backgrounds who have
shown the most significant benefits from inter-
vention. Government investment in professional
development programs that train early childhood
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educators in neurobiologically informed counsel-
ling strategies would create sustainable infra-
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riod.
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