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Objective: The dynamics of learning and the cultivation of cognitive capacities in the 

process of identifying Scholastic Aptitude (SA) constitute a complex challenge within 

educational systems. Thus, the present study aimed to elucidate its psychometric nature, 

gene-environment interactions, and developmental catalysts (2000–2025).  

Methods: In this systematic review, a comprehensive analysis was conducted on 58 

pivotal studies, which were screened and selected in accordance with the PRISMA 

guidelines spanning the 2000–2025 timeframe. 

Results: Scholastic aptitude is a multidimensional construct. Although the SAT remains 

the most widely administered assessment instrument, its inherent socioeconomic biases 

necessitate the implementation of composite evaluation methods. The trajectory of talent 

actualization is grounded in the gene-environment interaction model and Gagné’s 

Differentiated Model of Giftedness and Talent (DMGT). Consequently, innate 

intelligence and baseline cognitive capacities are insufficient in isolation; rather, four 

synergistic catalysts—intrinsic motivation, dynamic educational environments, 

multidimensional family support, and effort reinforcement—account for over 60% of the 

variance in academic success. Accordingly, a five-pillar roadmap was derived, 

encompassing multidimensional assessment, personalized learning trajectories, 

environmental enablement, continuous monitoring, and educational equity. 
Conclusion: Scholastic aptitude is not a unidimensional phenomenon reducible to cross-
sectional test scores; rather, it emerges from the intricate interplay among working 
memory capacities, cognitive processing mechanisms, and an enriched learning 
ecosystem. Transitioning toward dynamic, composite assessments and making 
coordinated investments in developmental catalysts are imperative to optimize learning 
capacities and prevent the attrition of human capital. 
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Introduction 

Talented and gifted individuals’ identification, selection, and cultivation of for specific learning 

endeavors or skill acquisition have long constituted a fundamental challenge within human 

societies (Piirto, 2007). In today’s complex and fast-paced world, identifying and developing 

students’ learning capacities and scholastic aptitude is not merely an educational priority, but a 

strategic imperative for the sustainable development of societies (Plucker & Meyer, 2025). In 

scientific definitions, aptitude refers to outstanding innate abilities (Gagné, 2004) or the 

institutionalized capacity to assimilate knowledge and acquire domain-specific skills. Every 

individual possesses a highly individualized matrix of innate aptitudes, rendering them entirely 

unique across both internal and external dimensions (Akbari Amirhajlou, 2025). Nevertheless, if 

individual aptitudes and capabilities are disregarded, and educational or occupational decisions are 

dictated solely by socio-environmental pressures or preferences, individuals are forced to expend 

immense compensatory effort and endure excessive cognitive and emotional strain to achieve 

success. Consequently, this significantly exacerbates the probability of burnout and chronic 

exhaustion. Fundamentally, talents are not manufactured or produced; rather, they must be 

discovered and nurtured. This process is unequivocally one of the most critical discoveries in any 

human life, as identifying latent aptitudes and aligning activities accordingly serve as the primary 

catalysts for individual success and societal flourishing (Hertzog, 2025). 

The rigorous and scientific implementation of Scholastic Aptitude Identification (SAI) is a 

foundational prerequisite for effective academic counseling and the design of optimal educational 

trajectories for students (Zivari Rahman et al., 2024). Talent identification operates as a systematic 

mechanism for screening and predicting future performance, which accelerates the elite cultivation 

process and provides high-potential individuals with the scaffolded opportunity to achieve peak 

performance levels. This process ultimately leads to time efficiency, the cultivation of more 

capable individuals, enhanced instructional efficacy for educators, elevated competitiveness, 

improved learning quality, and bolstered self-confidence among learners (Eynypour., 2025). 

However, identification in isolation is insufficient; talent development—the second and most vital 

axis of this ecosystem—demands a profound comprehension of the dynamic interplay between 

innate capacities and environmental stimuli (Renzulli, 1978). Empirical studies suggest that 

enriched environments and targeted curricula play a mediating role in translating potential 

capacities into actualized performance (Koh & Abdul Razak, 2025). Therefore, the ultimate 

objective of scholastic aptitude identification and development is to foster a deeper understanding 

of students’ aptitudes and interests, thereby establishing a facilitative environment to guide them 

toward educational pathways commensurate with their capabilities (Rahmi & Oktavia, 2025). 
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Despite the paramount importance of this domain, a review of the extant literature reveals that 

educational systems persistently encounter numerous unresolved theoretical and operational 

challenges. A primary theoretical and practical challenge is the absence of a comprehensive, 

unified, and universally agreed-upon definition of scholastic aptitude and its corresponding 

identification methodologies (Merello, 2025). Furthermore, the conceptual boundaries 

distinguishing aptitude, intelligence, and giftedness remain conspicuously blurred across many 

scientific texts (Gagné, 2015). The proliferation of diverse—and occasionally contradictory—

instruments and methodologies for assessing scholastic aptitude, coupled with a lack of consensus 

regarding the efficacy of standardized testing and divergent theoretical perspectives on the 

constituent dimensions of scholastic aptitude, have compounded the complexity of this field 

(Kalay, 2025). Additionally, the classical “nature versus nurture” dialectic remains an open 

question; while some researchers emphasize the deterministic role of genetics, recent findings 

indicate that environmental and socio-cultural factors exert a far more prominent influence on 

talent actualization (Olszewski-Kubilius et al., 2023; Zivari Rahman et al., 2022). This 

fragmentation within the literature and the prevailing lack of theoretical integration have 

engendered a profound research gap, often leaving schools and educators lacking operational 

clarity when selecting and implementing effective methodologies for identifying and nurturing 

students’ talents (Karkulova et al., 2023). 

Grasping the theoretical and empirical necessity of this research requires an examination of the 

systemic consequences of neglecting talent within the formal education system. In numerous 

countries, comprehensive national frameworks for talent identification and development in schools 

either do not exist or suffer from critical implementation deficits (Sasani et al., 2024). The absence 

of scientifically rigorous talent identification by specialized centers forces academic guidance to 

rely on spurious criteria, which inevitably leads to the attrition of human capital and a degradation 

of educational quality (Pazhouhan et al., 2024). From a theoretical standpoint, by systematically 

synthesizing and analyzing prior research, this study significantly contributes to the integration of 

disparate concepts, the precise elucidation of internal and external developmental catalysts (e.g., 

intrinsic motivation, dynamic school environments, and familial support mechanisms), and the 

formulation of a cohesive scientific framework (Yildirim, 2025; Yu & Kuo, 2025). Practically, the 

findings of this research can serve as an evidence-based roadmap for educational policymakers, 

school administrators, teachers, and parents, assisting them in designing highly effective programs 

and cultivating supportive educational ecosystems (Gundlupet, 2025). 

The novelty of the present research lies in its holistic approach and rigorous systematic review 

methodology. While preceding studies have predominantly focused on cross-sectional aspects or 

isolated domains of talent identification, this pioneering systematic review comprehensively 
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analyzes the scientific literature spanning the past two decades (2000–2025) utilizing the rigorous 

PRISMA guidelines. Transcending reductionist paradigms, this study interrogates the complex and 

dynamic interaction between the innate dimensions (the “what” of talent) and the developmental 

dimensions (the “how” of talent actualization) based on the latest empirical evidence (Mofield & 

Parker Peters, 2022; Ronksley-Pavia et al., 2023). The primary objective of this article was to 

address open questions and bridge extant research gaps by delineating a multidimensional construct 

of scholastic aptitude. We sought to demonstrate that the identification and cultivation of learning 

capacities is not a static or spontaneous process; rather, it is a continuous and purposive trajectory 

rooted in innate potentials that, to achieve actualization, heavily relies upon an enriched, 

motivationally supportive, and structured educational environment. It is anticipated that this 

systematic review will foster scientific consensus, take an effective step toward enhancing 

scholastic aptitude identification systems within schools, and establish a robust theoretical 

foundation for future research. 

Materials and Methods 

Study Design and Protocol 

This study was designed as a Systematic Literature Review (SLR) to systematically identify, 

evaluate, and synthesize the extant literature regarding Scholastic Aptitude Identification (SAI) and 

Development (SAD) in schools. The research protocol was executed in strict adherence to the 

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Page 

et al., 2021). Utilizing the PRISMA framework ensures methodological transparency, minimizes 

selection bias, and provides a replicable, high-fidelity roadmap for literature synthesis. The overall 

methodological framework of this research, illustrating the chronological execution of the review 

from initial formulation to data synthesis, is presented in Figure 1. 
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Figure 1. Methodological framework for the research 

Research Questions and Framework 

The conceptual boundaries and scope of this systematic review were defined using the PICOC 

(Population, Intervention, Comparison, Outcome, Context) heuristic framework (Petticrew & 

Roberts, 2008). The structural breakdown of these criteria is detailed in Table 1. 

Table 1. Definition of research criteria using the PICOC framework 

Criterion Definition 

Population Students, learners, educational cohorts, and high-potential cohorts in academic settings 

Intervention Scholastic aptitude measurement, talent screening tools, and educational identification methods 

Comparison 
Comparative analysis of standardized assessment tools, psychometric instruments, and contextual 

evaluation methodologies 

Outcome 
Processes of talent actualization, academic trajectory guidance, and optimization of learning 

capacities 

Context Educational ecosystems, schools, K-12 classrooms, and collegiate environments 

 

Defining review protocol (review planning) 

 

Determining research questions 

 

Determining information sources 

 

Determining additional information sources 

 

Describing quality assessment of selected studies 

 

Defining inclusion and exclusion criteria for 

filtering studies 

Describing search scope for selecting studies 

 

Describing search criteria for selecting studies 

Extracting data from selected studies and analyzing 

them to answer research questions 
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Driven by this conceptual framework, the review addressed four pivotal research questions (RQs) 

designed to map the current state of the art in scholastic aptitude research (Table 2). 

Table 2. Research questions addressed in the systematic review 

Identifier Research Question 

RQ1 

Given the prevailing conceptual ambiguities, what are the fundamental constituent components of 

“scholastic aptitude,” and to what extent have standardized assessment instruments (e.g., the SAT) 

demonstrated efficacy in predicting academic performance? 

RQ2 

In the trajectory of translating latent potential into actualized performance, what patterns characterize 

the dynamic interplay between innate endowments (genetics) and socio-cultural stimuli 

(environment)? 

RQ3 

Which environmental catalysts—with an emphasis on intrinsic motivation, curriculum enrichment, 

school climate, and familial support—play a pivotal role in architecting an ecosystem conducive to 

talent actualization? 

RQ4 

Drawing upon empirical evidence from the past two decades, how can a comprehensive, operational 

roadmap be formulated for educational policymakers to optimize academic trajectory guidance and 

mitigate the attrition of human capital? 

Search Strategy and Information Sources 

To ensure comprehensive coverage of the relevant literature, a systematic search was conducted 

across ten premier electronic academic databases. The targeted databases and their corresponding 

access interfaces are listed in Table 3. 

Table 3. Sources of information searched 

Source Database URL / Access Interface 

ERIC https://eric.ed.gov/ 

IEEE Xplore https://ieeexplore.ieee.org/ 

ScienceDirect https://www.sciencedirect.com/  

SpringerLink https://link.springer.com/  

ACM Digital Library https://dl.acm.org/ 

Wiley Online Library https://onlinelibrary.wiley.com/  

Emerald Insight https://www.emerald.com/  

Taylor & Francis https://www.tandfonline.com/  

Inderscience https://www.inderscience.com/  

Google Scholar https://scholar.google.com/ 

 

To capture the most relevant contemporary paradigms in aptitude identification, the temporal 

search scope was strategically defined as spanning over two decades, from January 2000 to 

September 2025. The search syntax was constructed using Boolean operators (AND, OR) to cross-

https://eric.ed.gov/
https://ieeexplore.ieee.org/
https://www.sciencedirect.com/
https://link.springer.com/
https://dl.acm.org/
https://onlinelibrary.wiley.com/
https://www.emerald.com/
https://www.tandfonline.com/
https://www.inderscience.com/
https://scholar.google.com/
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reference the primary constructs. The comprehensive list of search strings, fields, and logical 

structures applied during the query phase is detailed in Table 4. 

Table 4. Search strings and logical query construction 

Query 

Set 
Search Terms and Boolean Syntax 

Target 

Fields 

Set 1 

(“Aptitude” OR “Talent” OR “Academic aptitude” OR “Academic Talent” OR 

“Scholastic aptitude” OR “Scholastic Talent” OR “Student aptitude” OR “Student 

Talent” OR “Children aptitude” OR “Children Talent” OR “School aptitude” OR 

“School Talent” OR “Talent development”) 

Title, 

Abstract, 

Keywords 

Set 2 

(“Aptitude test” OR “Talent test” OR “Scholastic aptitude test” OR “Scholastic 

Assessment Test” OR “Preliminary Scholastic Aptitude Test” OR “General Aptitude 

Test” OR “Academic aptitude test” OR “Scholastic Talent test” OR “Student aptitude 

test” OR “Student Talent test” OR “Talent questionnaire” OR “Aptitude 

questionnaire”) 

Title, 

Abstract, 

Keywords 

Set 3 

((“Aptitude” OR “Talent” OR “Talent development”) AND (“Academic” OR 

“Scholastic” OR “Student” OR “School” OR “Talent center” OR “College” OR 

“Children” OR “Child”)) 

Title, 

Abstract, 

Keywords 

Set 4 

((“Academic guidance” OR “Educational guidance” OR “Course selection” OR 

“Choice of field” OR “field selection”) AND (“Student” OR “School” OR “Talent 

center” OR “College” OR “Children” OR “Child”)) 

Title, 

Abstract, 

Keywords 

Set 5 

(“Talent Search” OR “Aptitude Search” OR “Talent Assessment” OR “Aptitude 

Assessment” OR “Talent Detection” OR “Aptitude Detection” OR “Talent 

Identification” OR “Aptitude Identification”) 

Title, 

Abstract, 

Keywords 

 

To mitigate the risk of omitting seminal works, supplementary search strategies were deployed. 

These included backward and forward citation chaining (snowballing) of identified primary 

studies, highly cited review papers, and authoritative educational technical reports. 

Eligibility Criteria (Inclusion and Exclusion) 

Strict eligibility criteria were established to filter the retrieved literature and isolate studies of direct 

relevance to the research questions. The inclusion and exclusion parameters are presented in Table 

5. 

Table 5. Study eligibility criteria 

Type Criterion 

Inclusion The study explicitly addresses scholastic aptitude, its identification, or academic guidance. 

Inclusion The publication is written in the English language. 

Inclusion The article is published in a peer-reviewed scientific journal or a peer-reviewed indexed conference 
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Type Criterion 

proceeding. 

Inclusion The study is a primary research article, systematic review, theoretical model, or experimental report. 

Inclusion The publication falls within the designated temporal boundary (January 2000 to September 2025). 

Exclusion The study focuses exclusively on non-scholastic talents (e.g., athletic talent, musical performance, or 

corporate human resource management). 

Exclusion The publication is classified as gray literature, extended abstracts, keynotes, book reviews, or non-

peer-reviewed presentations. 

Exclusion The full-text document is inaccessible. 

Exclusion The study is a duplicate entry across the queried databases. 

Study Selection Process 

The literature screening and selection process is delineated in the PRISMA flow diagram in Figure 

2. The selection process was conducted through three distinct phases: 

 Phase 1 (Identification): The database search yielded a total of 44,100 records. An initial 

analysis of these results indicated that approximately 80% of the retrieved records were false 

positives, predominantly relating to sports talent detection (65%) and corporate talent 

management in human resources (15%). 

 Phase 2 (Screening): After removing duplicates and applying the exclusion criteria to the titles 

and abstracts, the pool of candidates was reduced to 1,279 pertinent studies. The primary 

reasons for exclusion at this stage included the focus on athletic/artistic talent search, 

organizational talent retention, and gray literature. 

 Phase 3 (Eligibility): A comprehensive full-text evaluation of the 1,279 articles was carried 

out, during which, articles that did not directly address students’ scholastic aptitude or did not 

evaluate identification methodologies were excluded. Dissertations with peer-reviewed 

articles already captured in the search were removed to avoid duplicate data, retaining only the 

peer-reviewed articles. Ultimately, 69 studies met all predefined inclusion criteria. 
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Figure 2. PRISMA flow diagram, processes of selecting, and screening relevant literature 

Quality Assessment and Data Extraction 

To ensure the methodological robustness of the final corpus, the 69 eligible studies were subjected 

to a formal Quality Assessment (QA) utilizing the critical appraisal criteria proposed by Roehrs et 

al. (2017). Each study was evaluated against seven standardized criteria: 

 C1: Does the study clearly state the research objectives? 

 C2: Does the study adequately describe the literature review, background, or context? 

 C3: Does the study present the related work concerning the main contribution? 

 C4: Does the study adequately describe the research methodology? 
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Domain: Title/abstract/keywords 

Approach: Thematic (the records identified by searching in information 

sources) 

N = 44100 

Domain: Title/abstract 

Approach: duplication, editorial letters, non-original, non-English, and 

inaccessible studies, conference and symposium/workshop articles not 

indexed in the selected information sources (except Google Scholar), 

and the studies that did not examine market manipulation as a subject. 

N = 1279 

Domain: Main body 

Approach: Quality assessment of the selected studies 
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 C5: Does the study present empirical results? 

 C6: Does the study present a conclusion related to the research objectives? 

 C7: Does the study recommend future works, improvements, or further studies? 

Based on this rigorous appraisal, 11 studies were excluded due to low scientific rigor, insufficient 

reporting of research methodologies, or lack of empirical validation. Consequently, a final cohort 

of 58 high-quality studies was retained for data extraction and qualitative synthesis. 

For the data extraction phase, a structured template was used to systematically capture the main 

objectives, methodological frameworks, empirical results, and critical limitations of the 58 retained 

studies (The complete synthesis of these studies is detailed in Table S1 of the Supplementary 

Material, which forms the empirical basis for addressing the research questions). 

Results 

A systematic review encompassing 58 studies published between 2000 and 2025 was conducted to 

address four fundamental research questions within the domain of Scholastic Aptitude. The 

findings derived from this review—synthesized through frequency distribution tables, content 

analysis of construct definitions, and critical evaluation of assessment instruments—yield a 

comprehensive delineation of the current state of the field. Subsequently, the empirical findings 

pertaining to each research question are reported discretely and substantiated by the literature. 

Q1: The Conceptualization and Assessment of Scholastic Aptitude 

1.1 Fundamental Components of the Scholastic Aptitude Construct Based on Existing 

Definitions 

Based on the content analysis of the definitions posited in the reviewed literature, there is a 

conspicuous absence of a singular, universally consensual definition for scholastic aptitude. 

Nonetheless, several foundational components can be systematically extracted from the 

amalgamation of diverse definitions. To capture the multi-dimensional nature of this construct, 

these definitions have been categorized into five core components based on their theoretical 

emphasis, as detailed in Table 6. 
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Table 6. Fundamental components and operational definitions of the scholastic aptitude construct identified in 

the reviewed literature 

Component Operational Definition 

Frequency of 

Citation in 

Definitions 

Key Supporting 

Literature 

Innate and Latent 

Capacity 

Natural ability to achieve success in one or 

multiple academic disciplines; initial 

potential for accelerated learning prior to 

formal training. 

High (Majority 

of definitions) 

Meyer, 2021; 

PandiaVadivu et al., 

2016 

Prominent Cognitive 

Abilities 

High general intelligence, exceptional 

reasoning capabilities, and superior 

problem-solving skills within scientific 

and academic domains. 

High 

Gagné, 2004; 

Carlstedt & 

Gustafsson, 2005 

Motivational and 

Personality Traits 

Non-cognitive facilitators including 

curiosity, academic interest, perseverance, 

creativity, achievement motivation, and 

ambition. 

Moderate 

Szabó, 2019; 

Mofield & Parker 

Peters, 2022 

Accelerated and Facile 

Learning 

The aptitude for rapid knowledge 

acquisition, cognitive agility, and 

profound comprehension of complex 

theoretical concepts. 

Moderate 

Feldhusen, 2005; 

Jarvin & Subotnik, 

2015 

Amalgamation of 

Interest, Commitment, 

and Effort 

Aptitude construed as the product of 

innate ability synergized with persistent 

personal investment and deliberate task 

commitment. 

Low 
Rasmussen & 

Rasmussen, 2015 

 

The systematic analysis of these definitions reveals that scholastic aptitude is rarely conceptualized 

as a static, monolithic cognitive capacity. Instead, contemporary research increasingly defines it as 

a dynamic, developing potential that requires a combination of cognitive resources and non-

cognitive dispositional traits to manifest as actual academic performance. 

A primary source of theoretical ambiguity in the literature lies in the conceptual demarcation 

between scholastic aptitude and giftedness. Certain scholars (e.g., Gagné, 2004) conceptualize 

aptitude as raw, undeveloped natural ability that serves as a subordinate facet of giftedness. In 

contrast, other researchers employ the terms synonymously, referring to both as high-level 

cognitive potential. This lack of consensus represents a significant challenge for test developers, 

as assessment instruments designed to measure aptitude often conflate innate potential with 

acquired knowledge or academic achievement. 
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1.2 Efficacy of Standardized Instruments in the Identification and Prediction of Academic 

Performance 

A) Frequency distribution of utilized assessment instruments 

To evaluate the operationalization of scholastic aptitude, we analyzed the assessment tools 

employed across the reviewed literature. Based on the subset of 47 studies that explicitly reported 

their utilized measurement instruments, Table 7 outlines the frequency distribution and rankings 

of these tools. 

Table 7. Frequency distribution and ranking of assessment instruments utilized in the reviewed studies 

Rank 
Assessment 

Instrument 

Frequency 

of 

Application 

Percentage 

(%) 
Identified Instruments in the Literature 

1 

Scholastic 

Aptitude Test 

(SAT) 

22 47% 
SAT Reasoning Test (verbal and mathematical 

subtests) 

2 

Researcher-

developed 

questionnaires 

8 17% 
Domain-specific tests, scholastic interest scales, 

custom academic questionnaires 

3 

Academic 

Achievement 

Measures (GPA) 

4 9% 
Cumulative Grade Point Average, high school 

transcripts, school-based subject marks 

4 
General Aptitude 

Test (GAT) 
3 6% Standardized national general capability assessments 

5 
American College 

Testing (ACT) 
3 6% 

Standardized college admissions assessment 

(English, mathematics, reading, science) 

6 
Miscellaneous 

Instruments 
7 15% 

General Scholastic Ability (GSA), Screening 

Assessment for Gifted Elementary and Middle 

School Students (SAGES-2), Letters of 

Recommendation, Primary Education Test (PET), 

Academic Aptitude Test (AAT), Wechsler 

Intelligence Scale for Children (WISC), Otis-Lennon 

School Ability Test (OLSAT) 

Total All Instruments 47 100% 
Cumulative total of analyzed studies reporting 

specific instruments 

 

As illustrated in Table 7, the SAT remains the dominant instrument utilized in the empirical 

literature, accounting for nearly half of the analyzed studies. This high frequency is primarily 

driven by its widespread institutional adoption and the availability of large-scale longitudinal 

datasets. However, the reliance on researcher-developed questionnaires (17%) points to a 
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recognized need to assess specialized or domain-specific aptitudes that standardized national 

exams do not capture. 

B) Efficacy of the SAT in predicting academic performance (a synthesis of proponent and 

critic perspectives) 

The literature features a clear debate regarding the predictive efficacy and equity of the SAT. The 

empirical findings can be synthesized into two main perspectives: 

First, 67% of the studies that explicitly took a stance (10 out of 15 studies) advocate for the 

SAT. These studies identify it as a robust predictor of university academic performance, 

demonstrating higher predictive validity than classroom grades or general intelligence tests alone 

(Conard, 2006; Dixson et al., 2020; Fernández et al., 2019; Gagné, 2015; Wai & Lovett, 2021). 

Under specific conditions, cumulative scholastic aptitude scores and high school academic records 

exhibit a strong correlation coefficient exceeding r=.88 (Gagné, 2015). Proponents argue that the 

SAT effectively measures core cognitive processing and reasoning skills that are essential for 

higher-level academic work, regardless of differences in school grading standards. 

Second, 33% of the studies (5 cases) raise significant methodological and systemic critiques of 

the test. These concerns focus on: 

 Gender bias, where test items have been found to favor male cohorts, particularly on the 

mathematical subscales, despite females achieving comparable or higher GPAs in college 

coursework (Aberg-Bengtsson, 2005; Young & Fisler, 2000). 

 Socio-economic dependency, as evidenced by lower scores in under-resourced regions, 

suggesting the SAT may reflect familial wealth and access to test preparation resources 

rather than raw cognitive potential (Shen et al., 2012). 

 Sensitivity to linguistic and cultural backgrounds, which can act as a confounding variable 

for bilingual and minority students (Cooper et al., 2008). 

 Lack of long-term predictive advantages over standard curriculum-based achievement tests 

when forecasting graduate-level or career success (Alnahdi, 2015). 

Q2: The Etiological Dimension and Nature-Nurture Interplay 

2.1 Interaction Patterns Between Innate Capabilities and Environmental Stimuli 

To understand how scholastic aptitude develops, we examined how genetic potential interacts with 

environmental factors. Based on the models described by Gagné (2015), Feldhusen (2005), Jarvin 

and Subotnik (2015), and Meyer (2021), the interaction between genetic predisposition and 
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environmental exposure follows three primary types of gene-environment correlations, as 

summarized in Table 8. 

Table 8. Interaction patterns between innate capabilities and environmental stimuli based on gene-

environment correlations 

Correlation Level Elucidation of Developmental Mechanism Empirical Evidence in Studies 

Passive Correlation The child is exposed to an environment structured by 

parents, which naturally aligns with their shared 

genetic predispositions. For example, high-aptitude 

parents often provide an intellectually enriched home 

environment. 

Supported by studies 

highlighting the role of familial 

socioeconomic status and home 

literacy practices (28%). 

Evocative/Reactive 

Correlation 

The student’s genetically influenced traits elicit 

specific, supportive responses from their social and 

physical environment. For example, a student 

showing early mathematical aptitude receives 

advanced instruction from teachers. 

Supported by research 

demonstrating how early 

identification leads to modified 

teacher behavior and resource 

allocation. 

Active Correlation The individual actively selects, modifies, and 

constructs experiences that match their genetic 

tendencies. For example, high-potential students 

choose advanced coursework, library resources, and 

intellectually challenging peer groups. 

Supported by evidence showing 

the influence of intrinsic 

motivation and academic self-

management (18%). 

 

These three patterns demonstrate that talent development is not a simple linear process. A student’s 

genetic potential actively shapes their environmental experiences, which in turn help realize that 

potential. Passive correlation provides a baseline of early support, evocative correlation triggers 

institutional and teacher intervention, and active correlation drives the self-directed learning 

necessary for long-term expertise. 

2.2 The dominant explanatory paradigm: Gagné’s Differentiated Model of Giftedness and 

Talent (DMGT) 

The findings of this review indicate that the DMGT framework (Gagné, 2004, 2015) is the most 

common paradigm used to describe how potential is developed into actual performance. The model 

makes a clear distinction between: 

 Giftedness (G): Natural, undeveloped abilities at a level that places an individual within the 

top 10% of their age peers in at least one ability domain (intellectual, creative, 

socioaffective, sensorimotor). 



 
 

Identifying and Nurturing Learning Capacities: … | Zivari Rahman & Dortaj 77 

 

 

 Talent (T): The mastery of systematically developed competencies and knowledge in a 

specific field, placing an individual’s performance in the top 10% of peers active in that 

domain. 

The transition from natural ability to outstanding mastery is mediated by intrapersonal and 

environmental factors, modeled as: 

Giftedness (G) + Intrapersonal Catalysts (I) + Environmental Catalysts (E) + Chance (C) → Talent (T) 

Within this framework, the key mediators operate as follows: 

 Intrapersonal Catalysts (I): These include non-cognitive traits such as motivation (identified 

in 26% of studies), self-regulation and executive function (18%), curiosity and openness 

(15%), and conscientiousness (15%). These traits help sustain the effort required for long-

term talent development. 

 Environmental Catalysts (E): These consist of a dynamic educational environment (32%), 

familial support (28%), deliberate practice and effort (28%), and the socio-cultural 

ecosystem (24%). These factors provide the external opportunities and resources needed to 

develop natural abilities. 

 Chance (C): Unpredictable variables such as place of birth, family socioeconomic status, 

and the timing of educational opportunities. 

2.3 The role of intelligence and heredity in scholastic aptitude 

The review shows that general intelligence is a key factor in the development of scholastic aptitude, 

appearing as a variable in 20% of the analyzed studies (5 out of 25 studies) (Carlstedt & Gustafsson, 

2005; Gagné, 2007; Karkulova et al., 2023; Mack et al., 2021; Meyer, 2021;). However, the 

literature also indicates that intelligence alone does not fully explain scholastic aptitude, for two 

primary reasons: 

First, standard intelligence tests focus on measuring general cognitive ability (the ggg factor). 

In contrast, scholastic aptitude involves domain-specific capacities that are tailored to particular 

academic and scientific fields. 

Second, cognitive potential does not automatically translate into academic achievement. Many 

high-IQ individuals do not achieve high academic performance due to environmental constraints 

or lack of motivation. Conversely, students with average general cognitive scores can achieve high 

scholastic aptitude through deliberate practice, effective learning strategies, and persistent effort 

(Feldhusen, 2005; Gagné, 2015). This highlights the need to look beyond general intelligence 

scores and focus on the environmental and intrapersonal factors that support talent development. 
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Q3: The Nurturing Ecosystem and Determinant Catalysts 

To synthesize the environmental factors influencing talent development, a subset of 25 studies was 

analyzed from the final corpus of 58 papers. The remaining 33 studies were excluded from this 

specific analysis because their research designs focused exclusively on internal cognitive 

architectures, psychometric validation of measurement tools, or individual differences (such as raw 

processing speed or neurobiological correlates) without reporting empirical data on environmental 

influences or educational interventions. 

Table 9 lists the identified environmental catalysts ranked by their frequency of citation in the 

literature. 

Table 9. Frequency and ranking of environmental catalysts influencing talent development 

Rank 
Environmental 

Catalyst 

Frequency 

(Studies) 

Percentage 

(%) 
Principal Empirical Evidence 

1 
Fostering 

Motivation 
9 36% 

Gagné, 2004, 2007; Jarvin & Subotnik, 2015; 

Thunnissen & Van Arensbergen, 2015; Klein & 

Fodor, 2019; Sugano & Mamolo, 2021; Shatunova 

& Sterz, 2018; Söderlind & Geschwind, 2017; 

Copur-Gencturk et al., 2021 

2 

Dynamic 

Educational 

Environment & 

Enriched Curricula 

8 32% 

Gagné, 2004, 2007; Jarvin & Subotnik, 2015; 

Meyer, 2021; Rasmussen & Rasmussen, 2015; Wai 

& Lovett, 2021; Li et al., 2022; Choi & Chun, 2022 

3 Familial Support 7 28% 
Bazán et al., 2020; Gagné, 2004, 2007, 2015; Jarvin 

& Subotnik, 2015; Meyer, 2021; Li et al., 2022 

4 
Encouragement of 

Effort and Practice 
7 28% 

Feldhusen, 2005; Gagné, 2004, 2007, 2015; 

Rasmussen & Rasmussen, 2015; Thunnissen & Van 

Arensbergen, 2015; Copur-Gencturk et al., 2021 

5 
Dynamic Socio-

Cultural Ecosystem 
6 24% 

Burrs, 2013; Jarvin & Subotnik, 2015; Kalay, 2025; 

Manichander & Brindhamani, 2014; Rasmussen & 

Rasmussen, 2015; Choi & Chun, 2022 

6 

General Cognitive 

Capacity & 

Dispositional 

Assets 

5 20% 
Carlstedt & Gustafsson, 2005; Gagné, 2007; Meyer, 

2021; Karkulova et al., 2023; Mack et al., 2021 

7 
Instruction of 

Learning Strategies 
4 16% 

Hertzog, 2015, 2025; Rasmussen & Rasmussen, 

2015; Hadar et al., 2023 

8 

Provision of 

Rewards and 

Positive 

Reinforcement 

3 12% 
Gagné, 2007; Sugano & Mamolo, 2021; Shatunova 

& Sterz, 2018 
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These environmental catalysts do not operate in isolation; they interact in a reciprocal manner. For 

instance, an enriched curriculum (Rank 2) can stimulate intrinsic motivation (Rank 1), which in 

turn encourages greater effort and deliberate practice (Rank 4). Conversely, a lack of familial 

support (Rank 3) or a socio-economically disadvantaged ecosystem (Rank 5) can limit the positive 

impact of school-based interventions. 

In-Depth Analysis of the Foremost Catalysts 

1. Fostering Intrinsic and Extrinsic Motivation (36%) 

Motivation is the most frequently cited catalyst in the reviewed literature. The consensus among 

researchers is that while high cognitive ability provides the capacity to learn, motivation determines 

the extent to which a student engages with academic content. Gifted and high-aptitude students 

often show strong intrinsic motivation, characterized by cognitive curiosity and a desire for 

mastery. However, this motivation can decline if the educational environment does not provide 

sufficient challenge. The literature suggests that educators can support motivation by offering 

autonomy in project selection, aligning tasks with student interests, and using process-oriented 

praise that emphasizes effort over innate ability. 

2. Dynamic Educational Environment and Enriched Curriculum (32%) 

An enriched educational environment is critical for preventing underachievement among high-

potential students. The literature outlines four key components of an effective curriculum: 

 Depth: Encouraging students to explore concepts in greater detail and understand 

underlying theoretical structures. 

 Breadth: Offering interdisciplinary connections that allow students to apply knowledge 

across different subject areas. 

 Acceleration: Allowing students to progress through the curriculum at a pace that matches 

their cognitive abilities, which helps prevent disengagement. 

 Project-Based Learning: Using open-ended, real-world problems that require students to 

apply critical thinking and creative problem-solving skills. 

3. Familial Support (28%) 

The home environment plays a key role in the long-term development of talent. The literature 

identifies two main aspects of familial support: 

 Socioaffective support: Providing a supportive home environment that values learning, 

helps manage academic stress, and avoids placing excessive pressure on the student; 
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 Logistical and material support: Providing access to books, educational technology, and 

extracurricular enrichment opportunities. 

In low-income environments, the absence of these resources can hinder the development of high-

potential students, highlighting the need for targeted school interventions. 

4. Encouragement of Effort and Practice (28%) 

A key finding in the literature is that high aptitude does not lead to outstanding performance without 

sustained effort and deliberate practice. Studies stress the importance of helping students develop 

a growth mindset, where they view intellectual ability as something that can be developed through 

effort. This helps high-aptitude students build resilience, enabling them to handle academic 

setbacks and persist with challenging tasks. Deliberate, structured practice is essential for helping 

students transition from natural ability to high-level expertise. 

Q4: An Operational Roadmap for Educators and Policymakers 

To address the fourth research question, focusing on developing an operational roadmap for 

educational policy-makers and stakeholders to optimize career and academic guidance while 

minimizing human capital waste, the empirical findings from the 58 included studies were 

synthesized. This synthesis resulted in five key strategic pillars: multidimensional and dynamic 

assessment, personalized learning trajectories, environmental catalyst empowerment, longitudinal 

monitoring, and educational equity. Each pillar translates the empirical evidence compiled 

throughout this systematic review into concrete, actionable policies, as detailed in Table 10. 

The first pillar highlights the transition from static screening to multidimensional and dynamic 

assessment protocols. The synthesized literature demonstrates that relying solely on single-measure 

testing often leads to high rates of false negatives, particularly among underrepresented student 

groups. Integrating standardized scholastic aptitude test scores with cumulative GPA and 

qualitative teacher recommendations provides a more balanced evaluation of student potential 

(Koh & Abdul Razak, 2025; Zivari Rahman et al., 2022). Furthermore, applying dynamic 

assessment strategies captures developmental changes in cognitive capacity that static tests fail to 

detect, while calibrating scores helps mitigate measurement biases identified in 33% of the studies 

critiquing the SAT (Eynypour, 2025; Mofield & Parker Peters, 2022). 

The second pillar outlines pathways for nurturing identified academic capacities through 

personalized learning. The empirical evidence shows that identification without targeted 

intervention fails to prevent academic underachievement. Implementing structured curriculum 

compacting, subject-specific acceleration, and specialized enrichment modules—such as project-

based learning—ensures that high-aptitude students remain cognitively challenged (Gagne, 2015; 
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Yu & Kuo, 2025). Individualized educational plans and targeted counseling assist in aligning 

student profiles with appropriate academic and vocational trajectories (Feldhusen, 2005; Jarvin & 

Subotnik, 2015). 

The third pillar emphasizes the empowerment of environmental catalysts. To reduce teacher 

bias, educators must be trained to recognize the diverse cognitive and non-cognitive manifestations 

of academic aptitude using the psychological traits delineated in Table 1 (Zivari Rahman et al., 

2024). Concurrently, establishing structured family support programs and school-community 

mentoring networks helps manage parental expectations and academic stress, aligning with the 

28% frequency of familial support and the 24% frequency of the socio-cultural ecosystem reported 

in the literature (Rahmi & Oktavia, 2025; Ronksley-Pavia et al., 2023). 

The fourth pillar addresses longitudinal monitoring and formative evaluation to track talent 

development over time. Establishing national longitudinal databases enables the tracking of 

identified students across different educational levels to prevent talent loss during transition phases 

(Olszewski-Kubilius et al., 2023). Moreover, replacing high-stakes summative testing with 

process-oriented formative feedback loops allows educators to make real-time adjustments based 

on student effort and practice (Mofield & Parker Peters, 2022; Zivari Rahman et al., 2022). 

The fifth pillar focuses on promoting educational equity and narrowing achievement gaps. To 

mitigate systemic biases, policymakers should adopt local norms and socioeconomic adjustment 

indicators in selective admissions processes, addressing critiques regarding the SAT’s covariance 

with socioeconomic status (Koh & Abdul Razak, 2025). Providing free enrichment programs, 

targeted resource allocation, and linguistic accommodations for rural, low-income, and bilingual 

students democratizes access to advanced educational opportunities, unlocking latent potential in 

marginalized populations (Eynypour, 2025; Yu & Kuo, 2025). 

Table 10. An evidence-based operational roadmap for educators and policymakers: Five foundational pillars 

of talent development  

Pillar Principle Evidence-Based Operational Action 

Supporting 

Empirical Evidence 

(From the 58 

Included Studies) 

Pillar I: 

Multidimensional 

and Dynamic 

Assessment and 

Identification 

Amalgamation 

of Assessment 

Instruments 

Concurrent utilization of the SAT (for cognitive ability 

appraisal), High School GPA (for historical performance 

tracking), teacher recommendations (for observing 

learning behaviors), and psychometric inventories (for 

motivation, creativity, and self-regulation) to 

counterbalance the psychometric limitations inherent in 

Zivari Rahman et al. 

(2022); Koh & Abdul 

Razak (2025) 
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Pillar Principle Evidence-Based Operational Action 

Supporting 

Empirical Evidence 

(From the 58 

Included Studies) 

each singular instrument. 

Continuous and 

Dynamic 

Identification 

Substituting the cross-sectional “single-point terminal 

assessment” paradigm with longitudinal, formative 

evaluations (e.g., at bi-annual intervals) to capture 

developmental trajectories and late-blooming talent. 

Mofield & Parker 

Peters (2022); 

Olszewski-Kubilius 

et al. (2023) 

Mitigation of 

Measurement 

Biases 

Calibrating standardized test scores based on contextual 

and demographic variables (socioeconomic status [SES], 

linguistic proficiency, gender) to mitigate measurement 

and algorithmic biases identified in 33% of the studies 

critiquing the SAT. 

Koh & Abdul Razak 

(2025); Yu & Kuo 

(2025) 

Identification of 

Latent Talent 

Designing compensatory mechanisms (e.g., talent search 

initiatives in marginalized regions, deployment of 

culturally responsive educators) to discover latent talents 

masked by environmental constraints. 

Eynypour (2025); 

Olszewski-Kubilius 

et al. (2023) 

Pillar II: 

Architecting 

Personalized 

Learning 

Trajectories 

Enriched 

Curricula 

Formulating enrichment, expansion, acceleration, and 

project-based paradigms for gifted students (corroborated 

by the 32% frequency of the dynamic educational 

environment factor). 

Gagne (2015); 

Renzulli (1978) 

Multifaceted 

Pathways 

Establishing diverse academic and vocational trajectories 

(research-oriented, artistic, entrepreneurial, athletic) in 

lieu of a monolithic linear pathway, acknowledging broad 

conceptualizations of giftedness that transcend mere 

theoretical capacities. 

Feldhusen (2005); 

Jarvin & Subotnik 

(2015) 

Flexibility in 

Velocity and 

Depth 

Facilitating grade-skipping, enrollment in 

advanced/placement courses, and selection of content 

commensurate with ability levels (e.g., academic 

acceleration for students demonstrating superior SAT 

metrics). 

Gagne (2015); Yu & 

Kuo (2025) 

Problem- and 

Project-Based 

Learning (PBL) 

Supplanting traditional didactic instruction with heuristic 

and problem-centric pedagogical approaches that 

stimulate curiosity and creativity (accounting for 38% of 

the psychological profiles of gifted cohorts). 

Renzulli (1978); 

Jarvin & Subotnik 

(2015) 

Pillar III: 

Empowerment of 

Environmental 

Catalysts (Family, 

School, 

Community) 

Teacher 

Capacity 

Building 

Pedagogical training encompassing: (a) talent 

identification predicated on the psychological traits 

delineated in Table 6; (b) the architectural design of 

enriched programs; and © the cultivation of intrinsic 

motivation (the paramount catalyst at 36%). 

Zivari Rahman et al. 

(2024) 

Familial 

Empowerment 

Conducting psychoeducational workshops for parents 

elucidating the critical role of socioaffective support, 

Ronksley-Pavia et al. 

(2023); Rahmi & 
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Pillar Principle Evidence-Based Operational Action 

Supporting 

Empirical Evidence 

(From the 58 

Included Studies) 

calibrated expectations, and the cultivation of a home 

learning environment (supported by the 28% frequency of 

familial support). 

Oktavia (2025) 

Cultivation of 

Peer Networks 

Establishing peer-assisted learning communities to 

facilitate collaborative ideation, project execution, and 

social motivation (aligning with the 15% frequency of 

heightened social interaction among gifted students). 

Meyer (2021) 

Industry and 

Community 

Integration 

Bridging K-12 education, academia, industry, and the 

broader community to provision authentic, experiential 

learning opportunities (enriching the socio-cultural 

ecosystem, noted at a 24% frequency). 

Koh & Abdul Razak 

(2025); Meyer (2021) 

Pillar IV: 

Longitudinal 

Monitoring, 

Evaluation, and 

Formative 

Feedback 

Process-

Oriented 

Evaluation 

Shifting toward the longitudinal assessment of 

developmental trajectories, rather than relying solely on 

summative outcomes (quantifying progression over time). 

Zivari Rahman et al. 

(2022); Mofield & 

Parker Peters (2022) 

Constructive 

and Timely 

Feedback 

Provisioning transparent, idiosyncratic, and actionable 

feedback to recalibrate learning trajectories (rooted in the 

critical importance of encouraging effort and deliberate 

practice, at 28% frequency). 

Mofield & Parker 

Peters (2022); 

Olszewski-Kubilius 

et al. (2023) 

Human Capital 

Surveillance 

Instituting a national longitudinal tracking system to 

identify gifted cohorts, map their academic trajectories, 

and rigorously evaluate intervention efficacy (utilizing 

composite data from standardized assessments and 

academic achievement). 

Zivari Rahman et al. 

(2022); Olszewski-

Kubilius et al. (2023) 

Iterative Policy 

Refinement 

Cyclical recalibration of talent identification policies 

predicated upon contemporary empirical evidence and 

comprehensive stakeholder feedback (from educators, 

families, and the students themselves). 

Koh & Abdul Razak 

(2025); Eynypour 

(2025) 

Pillar V: 

Educational 

Equity and the 

Attenuation of 

Achievement 

Gaps 

Equitable 

Resource 

Allocation 

Targeted structural and financial investments in 

marginalized and under-resourced districts to remediate 

environmental deficits (addressing critiques regarding the 

SAT’s covariance with socioeconomic status, highlighted 

in 33% of the literature). 

Eynypour (2025); 

Zivari Rahman et al. 

(2024) 

Targeted 

Support 

Initiatives 

Engineering compensatory interventions (e.g., financial 

stipends, supplemental tutoring, and infrastructural 

access) tailored for high-potential students from 

disadvantaged socioeconomic strata. 

Yu & Kuo (2025); 

Rahmi & Oktavia 

(2025) 

Diversification 

of the 

Giftedness 

Broadening the ontological definition of giftedness 

beyond mere theoretical proficiency to encapsulate 

psychomotor, artistic, social, and entrepreneurial domains 

Gagne (2015); 

Feldhusen (2005) 
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Pillar Principle Evidence-Based Operational Action 

Supporting 

Empirical Evidence 

(From the 58 

Included Studies) 

Paradigm (in alignment with expanded conceptual frameworks in 

the literature). 

Eradication of 

Gender 

Stereotypes 

Formulating targeted incentivization frameworks for 

underrepresented demographics (e.g., females in STEM 

disciplines, males in the humanities), directly addressing 

documented critiques regarding gender bias in 

standardized assessments. 

Zivari Rahman et al. 

(2024); Yu & Kuo 

(2025) 

Discussion 

The present study was conducted to develop a comprehensive theoretical and operational 

framework in the domain of identifying and nurturing scholastic aptitude through a systematic 

review of 58 peer-reviewed studies published between 2000 and 2025, adhering to PRISMA 

guidelines. Findings pertinent to the first research question revealed that scholastic aptitude is a 

multidimensional construct comprising cognitive, motivational, metacognitive, and social 

components, and that a unified international consensus regarding its operational definition is 

entirely absent. This finding is highly consistent with the results of studies by Merello (2025) and 

Kalay (2025), emphasizing the ambiguity of the conceptual boundaries distinguishing intelligence, 

aptitude, and giftedness. A critical evaluation of psychometric instruments indicates that although 

the Scholastic Aptitude Test (SAT) is the most widely utilized assessment tool—accounting for 

47% of the reviewed instances—and exhibits an acceptable level of predictive validity, exclusive 

reliance upon it poses significant challenges. Prominent critics, such as Gagné (2004) and 

Feldhusen (2005), argue that cross-sectional standardized tests lack the capacity to measure latent 

potential and vital personality traits, such as perseverance and creativity. The scientific rationale 

underlying this conceptual and instrumental fragmentation is rooted in the reductionist nature of 

traditional paradigms, which have merely equated aptitude with scores obtained on cognitive tests. 

From the perspective of modern psychometrics, the structural biases inherent in instruments like 

the SAT, coupled with the profound dependence of their scores on the socio-economic contexts of 

learners, necessitate a transition from single-factor evaluations to composite assessments 

(incorporating cognitive tests, academic transcripts, psychological evaluations, and behavioral 

observations) to ensure ecological validity throughout the identification process. 

In addressing the second research question concerning the interaction patterns between innate 

capacities and environmental stimuli, the findings demonstrated that the process of talent 

actualization does not adhere to a linear trajectory; rather, it is predicated upon a three-tiered model 
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of “gene-environment correlation” (passive, evocative, and active). This result corroborates recent 

empirical evidence from Olszewski-Kubilius et al. (2023) and Zivari Rahman et al. (2024), 

demonstrating that genetic factors provide a mere baseline or raw potential, whereas the quality of 

the organism-environment interaction dictates the final developmental trajectory. From a scientific 

explanatory perspective, at the level of ‘passive correlation’, the nurturing context provisioned by 

invested families serves to stimulate the child’s foundational neural and cognitive architecture. 

Upon the individual’s transition into more formal educational settings, ‘evocative correlation’ 

emerges; a stage wherein the student’s salient characteristics elicit heightened attention, feedback, 

and pedagogical investment from educators. Ultimately, the pinnacle of talent crystallization 

manifests during ‘active correlation’, a phase in which the learner, drawing upon self-regulatory 

mechanisms, proactively seeks out challenges that are congruent with their innate capacities. This 

tripartite dynamic clearly elucidates why deterministic paradigms—which place exclusive 

emphasis on heredity—have failed to predict the ultimate performance of students, thereby 

reaffirming that aptitude is an inherently plastic and context-dependent phenomenon. 

Findings pertaining to the role of intelligence and heredity specifically indicated that the 

intelligence quotient, or the general factor of intelligence, constitutes merely a foundational 

element and is, in isolation, insufficient for explicating and predicting scholastic aptitude. This 

finding, which aligns with the studies conducted by Carlstedt and Gustafsson (2005) and Meyer 

(2021), is most optimally elucidated through the Differentiated Model of Giftedness and Talent 

(DMGT) proposed by Gagné (2015). According to this comprehensive theoretical framework, the 

trajectory of translating latent potential into actualized performance adheres to the interactive 

equation G+I+E+C→T. Within this equation, distinct natural abilities (G) are heavily reliant upon 

intrapersonal catalysts (I)—such as motivation, conscientiousness, and openness to experience—

alongside environmental catalysts (E), to transform into exceptional skills.The scientific rationale 

underlying the insufficiency of general intelligence in guaranteeing academic success is that 

aptitude within specialized academic domains necessitates competencies acquired exclusively 

through deliberate practice and persistence within structured environments. Individuals possessing 

high cognitive ability who concurrently lack intrapersonal catalysts, such as resilience in the face 

of failure or intrinsic motivation, are highly susceptible to burnout when confronting complex 

academic challenges; a reality that robustly justifies the imperative to simultaneously evaluate both 

cognitive and non-cognitive traits during psychometric assessments and talent identification 

processes. 

In investigating the developmental catalysts influencing the architecture of the educational 

ecosystem (addressing the third research question), the results revealed that four principal factors, 

namely “intrinsic motivation (36%)”, “dynamic educational environments and enriched 
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programming (32%)”, “multidimensional family support (28%)”, and “encouragement of effort 

and practice (28%)”, cumulatively account for over 60% of the variance in successful talent 

actualization. The congruence of these results with the findings of Hertzog (2025) and Koh and 

Abdul Razak (2025) corroborates the postulate that aptitudes do not manifest within a vacuum. The 

theoretical elucidation of these findings is anchored in Self-Determination Theory and 

environmental psychology, wherein intrinsic motivation functions as the primary driving 

mechanism, supplying the requisite psychological energy to surmount cognitive impediments. 

Concurrently, a dynamic educational environment—facilitated via deepening, expansion, and 

acceleration—maintains the individual within the psychological state of “Flow” by establishing an 

optimal level of arousal and a proportional alignment between task difficulty and the learner’s skill 

level. Crucially, these catalysts do not operate in a linear or mutually exclusive manner; rather, 

they exert synergistic effects. For instance, familial emotional support engenders a secure 

foundation for students’ academic risk-taking, which, in turn, substantially amplifies the efficacy 

of enriched school curricula and bolsters their resilience against academic setbacks. 

To address the fourth research question synthesizing empirical evidence spanning the past two 

decades, this study formulated a five-axis operational roadmap. The primary and secondary axes 

of the framework center on ‘multidimensional and dynamic assessment” and the “design of 

personalized learning pathways’. The findings indicate a critical necessity for educational systems 

to transition away from the prevailing paradigm of cross-sectional, summative evaluations toward 

continuous, evolutionary identification protocols. These recommendations align robustly with the 

structural critiques advanced by Sasani et al. (2024) and Pazhouhan et al. (2024) regarding the 

attrition of human capital precipitated by misguided academic tracking. Scientifically, scholastic 

aptitude possesses a dynamic and developmental ontology that may manifest at varied stages across 

the educational lifespan (i.e., late blooming). Consequently, single-point assessments inevitably 

overlook a substantial proportion of latent talent, thereby generating a high incidence of false-

negative errors. Furthermore, the conceptualization of flexible trajectories—operationalized via 

academic acceleration and project-based enrichment—is predicated upon the psychological 

principle that interindividual variances in information processing speed and cognitive learning 

styles necessitate differentiated pedagogical interventions. The imposition of a uniform, linear 

curriculum upon heterogeneous minds not only suppresses innate intellectual curiosity but also 

markedly exacerbates the rates of hidden dropout and motivational atrophy among the most highly 

gifted student cohorts. 

Further delineating the operational roadmap, the third through fifth axes—comprising 

‘environmental capacity building (school, family, and community)’, ‘longitudinal monitoring’, and 

‘educational equity’—were posited as systemic prerequisites for actualizing this educational 
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ecosystem. The findings in this domain corroborate the perspectives of Renzulli (1978) and 

Gandelopet (2025), who emphasize the imperative of holistic approaches and multi-stakeholder 

synergy. The scientific rationale underpinning these axes is firmly anchored in Bronfenbrenner’s 

Ecological Systems Theory. This theoretical framework postulates that the learner resides at the 

nexus of interlocking networks (specifically, the microsystem, mesosystem, and macrosystem), 

dictating that any sustainable intervention for talent cultivation necessitates structural reform and 

pedagogical convergence across all ecological levels. The absence of educational equity and the 

disproportionate allocation of resources result in socioeconomic confounding variables 

superseding innate cognitive capacities as the primary predictors of academic success. 

Consequently, standardized assessment instruments, such as the SAT, are effectively reduced to 

proxy metrics for intergenerational wealth and familial privilege, rather than serving as valid 

psychometric measures of genuine scholastic aptitude. Therefore, the institutionalization of a 

national human capital monitoring system, coupled with the contextual calibration of assessment 

scores based on socioeconomic backgrounds, constitutes a robust, data-driven strategy for 

unearthing latent talent within marginalized demographics. This systemic intervention ensures that 

academic tracking and guidance remain unequivocally grounded in the principles of meritocracy 

and systemic equity. 

Conclusion 

In conclusion, it must be acknowledged that the identification and cultivation of scholastic aptitude 

is neither a unidimensional nor a stochastic phenomenon; rather, it is a systematic, time-intensive 

process predicated upon the intricate interplay between neurocognitive capacities and an enriched 

developmental ecosystem. The principal innovation of the present study lies in transcending 

prevalent reductionism to posit a holistic synthesis based on advanced gene-environment 

correlation models. This is achieved through the integration of disparate empirical evidence from 

the past two decades (2000-2025) into a practical, operational roadmap that concurrently 

incorporates the roles of both psychological and ecological catalysts. Nevertheless, the current 

research was subject to certain limitations, notably the reliance of the reviewed studies upon 

heterogeneous conceptualizations of aptitude, coupled with the potential for publication bias within 

the analyzed literature, which confounded rigorous statistical comparability.  

Drawing upon the methodology and findings of this investigation, it is recommended that future 

researchers employ longitudinal approaches and structural equation modeling (SEM) to precisely 

quantify the respective weights of environmental and intrapersonal catalysts within specific, 

localized cultural contexts. From an applied perspective, it is strongly advocated that educational 

policymakers pivot away from single-parameter evaluation systems. Instead, they should direct 
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efforts toward the design and contextual localization of composite psychometric instruments, 

augmented by advanced artificial intelligence technologies and Item Response Theory (IRT). This 

strategic shift is imperative to operationalize the accurate, equitable, dynamic, and continuous 

identification of scholastic aptitude on a national scale, thereby averting the irreversible attrition of 

this vital human capital. 
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