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ABSTRACT

Introduction: The hereditary factor is one of the factors that can affect the cognitive development of children. Ge-
netics of parents have a big enough role for children, especially in terms of thinking, developing talents, choosing 
problems and finding solutions. Methods: This study uses a Systematic Review method. The method in searching for 
article data sources is done through databases, namely Google Scholar, Pubmed, Garuda journal, Sage Journal and 
Scient Direct and to retrieve relevant articles published in English and Indonesian. Key terms and phrases related to 
heredity factor, cognitive development were used in the research for related subjects. The inclusion of research in 
this study applied the PRISMA and PICOS methods as well as in assessing the quality of journals using the JBIG Crit-
ical Appraisal guidelines and the feasibility of the study was more than 50%. Results: After identifying 9 journals, it 
was found that there are influence of heredity factors on cognitive development among children. Conclusion: Based 
on Systematic Review studies, all journals state that there is an influence of heredity factor on cognitive development 
in children.
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INTRODUCTION

A personal quality that is innate and has the ability 
to develop is heredity. The quality of the individual’s 
heredity and its influencing environment determine 
how far and how well their growth occurs. In the 
discipline of education, people who believe that a 
child’s development is influenced by heredity are called 
nativism, pioneered by Schopenhauer (6). Children’s 
cognitive development includes:

1. Learning and problem-solving abilities, such as the 
capacity to apply information or skills in novel contexts 
and handle straightforward difficulties in daily life in 
a flexible and socially acceptable manner; 2. Logical 
reasoning, consideration of diverse distinctions, 
planning, initiative, categories, patterns, and an 
understanding of cause-and-effect; and
2. Thinking symbolically, which includes being able to 
recognize, use, and mention numbers, identify letters, 
and be able to express a variety of objects and their 

imagination in the form of pictures (5).

Based on the aforementioned context, Trzaskowski, et 
al (2013) hypothesized that results from a larger sample 
and a stronger size at 12 years of age supported the 
findings of a twin study that the genetic architecture of 
intelligence is driven by pleiotropic effects on multiple 
cognitive capacities. The findings at 7 years of age 
and the high standard error of the bivariate genetic 
association of the GCTA (Genome-wide Complex Trait 
Analysis) nonetheless point to the necessity for more 
research using larger samples.

MATERIALS AND METHODS 

Study design
The type of research used is descriptive qualitative 
research. Descriptive research using Systematic Review. 
Systematic Review contains descriptions of theories, 
findings and other research articles obtained from 
reference materials to be used as research material (8). 
Analysis of the methodological quality in each study 
using Critical appraisal to assess the eligible studies 
was carried out by researchers with JBI (Joanna Brings 
Institute). The population in this study are national and 
international journals related to the research title of the 
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influence of heredity factors on cognitive development 
among children based on a Systematic Review.

Sample and criteria
The sample in this study amounted to 9 national and 
international research articles related to the research 
title of the influence of heredity factors on cognitive 
development among children based on a Systematic 
Review. This study uses a purposive sampling technique, 
which involves choosing a sample from the population 
in accordance with the researcher’s goals (objectives and 
research problems) so that the sample can accurately 
reflect the population’s previously known characteristics 
(7). 

Selection
Sampling technique is the method or method used by 
researchers in taking samples. For example, the sampling 
technique in this research uses a purposive sampling 
technique, namely a sampling technique by determining 
considerations according to what the researcher wants, 
for example based on the research objectives and 
problems. Based on known population characteristics, 
inclusion and exclusion criteria were created.

a. Inclusion criteria
Inclusion criteria are all aspects that must be present in 
a study that will be reviewed and exclusion criteria are 
factors that can cause a study to be unfit to be reviewed 
as the following is an example of inclusion criteria:
	 1) National and international journals from different 

databases and related to research variables, namely 
the influence of hereditary factors on cognitive 
development in children.
2) Intervention: heredity factors 

	 3) Study design and publication type: Genome-wide 
Complex Trait Analysis, Twin Analysis, Literature 
Review, and Cohort Study.
4) Publication year: 2012-2022
5) Articles in Indonesian and English

b. Exclusion criteria
1) National and international journals from different 
databases and not related to research variables.
2) Intervention: no heredity factors
3) Study design and publication type: no exclusion
4) Publication year: pre-2012
5) Articles other than in English and Indonesian

Data analysis
A literature review is a comprehensive summary of 
several research studies determined based on a certain 
theme. The literature search was carried out in May 
2022. The data used in this research is secondary data 
obtained not from direct observation, but obtained 
from the results of research conducted by previous 
researchers. The secondary data sources obtained were 
in the form of reputable journal articles, both national 
and international, with predetermined themes. The 

literature search in this literature review used seven 
databases with high and medium quality criteria, namely 
Crossref, Pubmed, Science Direct, NCBI, Research Gate, 
Cambridge University Press and Google Scholar.

Searching for articles or journals uses keywords and 
Boolean Operators (“AND”, “OR”, “NOT”, or “AND 
NOT”) which are used to expand or specify the search, 
making it easier to determine which article or journal to 
use. Keywords in this literature review are adjusted to 
Medical Subject Headings (MeSH) (Table I).

Table I: Keywords in literature review

Heredity Among Children Cognitive Development

Heredity Children Cognitive Development

OR OR OR

Genetic Among Children Intellectual

OR OR OR

Heredity Children Cognitive Development

RESULTS

Researchers discovered 16,687 articles that matched 
these keywords after searching through publications in 
seven crossref databases (Figure 1). The resulting search 
results are next examined for duplication, inclusion and 
exclusion are carried out according to the criteria and 
the feasibility of the study is assessed. The final results 
obtained 9 articles that deserve to be discussed in this 
study.

Figure 1: Prism (Preferred Reporting Items for Systematic Reviews 
and Meta-analyses) flow diagram.

Research articles that meet the inclusion criteria will be 
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CONTINUE

collected and a summary of the articles will be made 
including the name of the researcher, year, title, study 
design, sample, instrument, analysis, factors obtained 

according to the research theme and research results. 
Research articles reviewed by researchers are briefly 
described (Table II).

Table II: Search results for systematic review

No. Authors, Years, and Titles
Study 
Design

Location Sample Size and Criteria Result

1 M. Trzaskowski, Nicholas 
G., Shakeshaft, & Robert 
Plomin. 

(2013)

“Intelligence Indexes Gen-
eralist Genes for Cognitive 
Abilities”

Genome-wide 
Complex 
Trait Analysis 
(CGTA) 

United 
Kingdom

Sample size: 1900 twin pairs at 
age 7 and around 2350 pairs at 
age 12.

Criteria: the twins included sim-
ilar numbers of MZ twins, same-
sex DZ twins, and opposite-sex 
DZ twins

The results from the larger sample and 
stronger measures at age 12 confirm 
the twin study results that the genetic 
architecture of intelligence is driven by 
pleiotropic effects on diverse cognitive 
abilities.

2 M. Trzaskowski, Nicole 
Harlaar, Rosalind Arden, 
Eva Krapohl, Kaili Rimfeld, 
Andrew McMillan, Philip S. 
Dale, & Robert Plomin. 

(2014)

“Genetic Influence on Fam-
ily Socioeconomic Status 
and Children’s Intelligence”

Genome-wide 
Complex 
Trait Analysis 
(CGTA) 

United 
Kingdom

Sample size: 3152 DNA samples 
(1446 males and 1706 females)

Criteria: survived quality control 
criteria for ancestry, heterozy-
gosity, relatedness, and hybrid-
ization intensity outliers.

Using a new technique applied to the 
DNA of unrelated children, the results 
showed a significant genetic influence 
on family SES, and its relationship with 
children’s IQ at ages 7 and 12. In ad-
dition to demonstrating the ability to 
investigate genetic influences on in-
ter-family relationships. environmental 
measures, these results emphasize the 
need to consider genetics in research 
and policy regarding family SES and its 
relationship to children’s IQ.

3 Riccardo E. Marioni, et al.

(2014)

“Molecular Genetic Contri-
butions to Socioeconomic 
Status and Intelligence”

Genome-wide 
Complex 
Trait Analysis 
(CGTA)

Scotland Sample size: 6815 unrelated 
subjects from the Generation 
Scotland study.

Criteria: Caucasian ethnicity, 
born in the UK (prioritising 
those born in Scotland), and 
full phenotype data available 
from attendance at a Generation 
Scotland research clinic

Genome-wide SNP data were avail-
able on 6,815 unrelated Generation 
Scotland participants; median age was 
57 years (IQR 49–63), and 4002 (59%) 
were women. The majority of subjects 
(53%) had between 10 and 13 years of 
education. About 17% of the sample 
comes from the poorest 30% of SIMD 
data zones (ranked between 1 and 
1952). There were no notable differenc-
es between genotype subgroups and the 
full sample, except for age. The com-
plete sample (n ~ 23,673) was young-
er (median age 49 years, IQR 36–59). 
Phenotypic correlations adjusted for 
age and sex in the genotyped samples 
showed an association between g and 
education (Pearson r ~ 0.38). SIMD 
correlated between 0.21 and 0.25 with 
cognition and education.

4 Nur Amini & Naimah.

(2020)

“Heredity Factors Influenc-
ing Early Children’s Intelli-
gence Development”

Qualitative 
descriptive (li-
brary research)

Indonesia The data collection technique 
used by researchers is the docu-
mentation method,
namely the method of collecting 
data or information by reading 
books, letters,
announcements, meeting sum-
maries, written statements, and 
other similar materials.

This heredity factor has a greater influ-
ence on the development of a child’s 
intelligence compared to two other 
factors, namely environmental factors 
and general factors. Smart children are 
produced from intelligent parents. Chil-
dren’s development is determined by 
factors they are born with. Therefore, 
the potential that a child has from birth 
determines the child’s subsequent de-
velopment.

5 Riccardo E. Marioni, et. al. 

(2014)

“Common Genetic Variants 
Explain the Majority of the 
Correlation Between Height 
and Intelligence: The Gen-
eration Scotland Study”

Genome-wide 
Complex 
Trait Analysis 
(CGTA)

Scotland Sample size: over 24,000 partic-
ipants were recruited between 
2006 and 2011.

Criteria: aged between 35 and 
65 years and registered with par-
ticipating general medical prac-
titioners (GPs) in the Glasgow, 
Tayside, Ayrshire, Arran and 
North East Scotland regions.

This study identified a modest genetic 
correlation between height and intelli-
gence with the majority of the pheno-
typic correlation being explained by 
shared genetic influences.
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Table II: Search results for systematic review (CONT.)

No.
Authors, Years, 

and Titles
Study 

Design
Location

Sample Size and 
Criteria

Result

6 Matthew C. 
Keller, et. al. 

(2013) 

“The Genetic 
Correlation 
between Height 
and IQ: Shared 
Genes or Assor-
tative Mating?”

Qualitative 
study (bivar-
iate nuclear 
twin family 
design)

Colorado, 
USA

Sample size: 
7,905 participants

Criteria: twin 
family

The results showed a phenotypic correlation between IQ and height 
in combined data between various types of relative couples. Within- 
and across-trait correlations between MZ twins were approximately 
twice those among DZ twins, indicating important influences of ad-
ditive genetic effects and minor influences of shared environment 
or genetic dominance on IQ and height. However, as our results 
below show, such conclusions could be erroneous if shared genetic 
and environmental dominance simultaneously influence trait vari-
ation and if assortative mating is not taken into account. Cross-trait 
correlations show that individuals pair up variously based on height 
and IQ, and cross-trait pair correlations show that smart women pair 
with tall men (r = .18) and smart men pair with tall women (r = .11). 
This pairwise correlation pattern suggests that the genetic correlation 
between height and IQ may arise as a result of assortative mating 
across traits, and not solely due to genetic pleiotropy.

7 M Trzaskowski, 
J. Yang, P.M. 
Visscher & R. 
Plomin.

(2014) 

“DNA Evidence 
for Strong Ge-
netic Stability 
and Increasing 
Heritability of 
Intelligence 
from Age 7 to 
12”

Ge-
nome-wide 
Complex 
Trait Analy-
sis (CGTA)

United 
Kingdom

Sample size: 
11 000 twin pairs

Criteria: born 
in England and 
Wales in 1994, 
1995 and 1996

Two genetic findings from this twin study have broad implications 
for understanding individual differences in the development of brain 
function as indexed by general cognitive ability (g, aka intelligence): 
(1) The same genes influence g throughout development, although 
(2) heritability increases. Now this hypothesis can be tested using 
only DNA. Of 1.7 million DNA markers and g scores at ages 7 and 
12 years in 2,875 children, the genetic correlation of DNA from ages 
7 to 12 years was 0.73, very similar to the genetic correlation of 0.75 
estimated from 6702 pairs of twins from the same sample. DNA her-
itability estimates increased from 0.26 at age 7 years to 0.45 at age 
12 years; twin heritability estimates also increased from 0.35 to 0.48. 
These DNA results confirm the results of twin studies showing strong 
genetic stability but increasing heritability of g, despite mean chang-
es in brain structure and function from childhood to adolescence.

8 R. Plomin & I.J. 
Deary.

(2015)

“Genetics and 
Intelligence 
Differences: 
Five Special 
Findings”

Qualitative 
descriptive

United 
Kingdom

This research 
comes from twin 
research. Data 
obtained through 
a new quantitative 
genetics tech-
nique, the first in 
a century—Whole 
Genome Complex 
Trait Analysis 
(GCTA)

The genetics of intelligence has five unique findings. Twin studies 
in particular have revealed differences in conventional quantitative 
genetic research, and these findings are now being replicated using 
GCTA. Nothing will, however, progress the field more than going 
beyond the GCTA to G, C, and T, that is, locating the precise DNA 
variants that contribute to the high heritability of intelligence. We 
already know this will be a challenging endeavor, as it is with all the 
complicated nature and typical perturbations in the life sciences. As 
was previously said, GWA studies have demonstrated that there is 
no significant impact size in the population, suggesting that the heri-
tability of intelligence is caused by thousands of different DNA vari-
ants, many of which have very minor or even idiosyncratic effects. 
However, the GCTA has demonstrated that the cumulative effect of 
common SNPs might potentially explain at least 50% of the herita-
bility of IQ, indicating that the approach’s crude power employing 
a larger sample would identify some of the genes. Additionally, a 
genome-wide effect would enable the identification of any variant 
DNA throughout the genome, not simply frequent SNPs.

9 Elliot M. Tuck-
er-Drob & Dan-
iel A. Briley.

(2014)

“Continuity of 
Genetic and 
Environmen-
tal Influences 
on Cognition 
across the 
Life Span: A 
Meta-Analysis 
of Longitudinal 
Twin and Adop-
tion Studies”

Longitudinal 
study

United 
Kingdom

Sample size: 15 
participants

Criteria: adult-
hood

At all ages, cross-time genetic correlations and shared environmen-
tal correlations were substantially larger than cross-time nonshared 
environmental correlations. Cross-time correlations for genetic and 
shared environmental components were low during early childhood, 
increased sharply over child development, and remained relatively 
high from adolescence through late adulthood. Cross-time correla-
tions for nonshared environmental components were low across 
childhood and increased gradually to moderate magnitudes in adult-
hood. Increasing phenotypic stability over child development was 
almost entirely mediated by genetic factors. Time-based decay of 
genetic and shared environmental stability was more pronounced 
earlier in child development. Results are interpreted in reference to 
theories of gene-environment interaction and correlation.
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DISCUSSION
 
The results obtained from 9 related and unrelated 
journals. There are 9 related journals: Trzaskowski, 
et al (2013), Trzaskowski, et al (2014), Marioni, et al 
(2014), Marioni, et al (2013), Plomin & Deary (2015), 
Trzaskowski, et al (2014), Amini & Naimah (2020), 
Keller, et al (2013), and Tucker et al (2014). Research 
conducted by Trzaskowski, et al (2013) states that the 
phenotypic correlation between verbal and nonverbal 
is 0.35 at the age of 7 years and 0.45 at the age of 12 
years. Genes accounted for about half of the phenotypic 
correlations in the twin analyzes at 7 years (51%) and 
12 years (51%). Meanwhile research according to Keller 
et al (2013) stated that most of the covariation between 
IQ and height was caused by additive genetic influences 
along with 68% for men and 100% for women.

Then the results of research conducted by Trzaskowski 
et al. in 2014 stated that estimates from Genome-
wide Complex Trait Analysis (GCTA) derived from this 
heritability were 18% at age 2 years and 19% at age 7 
years. For children’s IQ, previous researchers found a 
heritability of 28% at age 7 and 32% at age 12. This 
is the result of the previous researchers’ bivariate test 
of the analysis between family socioeconomic status 
and children’s IQ. The investigators continued with 
previously reported results and demonstrated that the 
heritability of Genome-wide Complex Trait Analysis 
(GCTA) with our Twins Early Development Study (TEDS) 
sample at 7 and 12 years of age was significant. Previous 
researchers also conducted a bivariate Genome-wide 
Complex Trait Analysis to assess the socioeconomic 
status of families at age 7 and the IQ of children at age 
12. In this case, socioeconomic status was not assessed 
at age 12. Previous researchers found that the genetic 
correlation generated by Genome-wide Complex Trait 
Analysis (GCTA) was 0.66, which means that previous 
researchers assumed that the results were significantly 
greater than zero and not significantly lower than 1.0. 
Thus, the genetic correlation of Genome-wide Complex 
Trait Analysis shows that the same gene is largely 
responsible for and influences genetic effects on the 
family’s socioeconomic status and children’s IQ. 

According to Nur (2020), the term “heritage” refers to 
the entire set of unique traits that parents pass down to 
their offspring through genetics, or all of the potential 
that a person possesses from the moment of conception 
(the fertilization of an ovum by a sperm). Environmental 
and genetic influences are thought to play a role in how 
each person’s characteristic are formed. Margustam 
(2018) explains that characters cannot be inherited 
which is why a character must be created, carved, and 
built every day through a long process. Heredity also 
has a big influence on child development.

The results of research conducted by Amini & Naimah 
(2020) confirm that a child is conceived, the genes 

that come from his or her parents will determine all 
of the traits and appearance that the child will have in 
the future. Parents pass on the nature of the structure 
to their offspring, not the behaviors that were learned 
or developed through experience, such as talent, 
personality, inherited characteristics and intelligence. 
Heredity is the tendency in natural forms that originate 
from the branches to imitate the original source in 
physical and psychological. Heredity experts describe 
heredity as a copy of the branches from the source 
(11). In simple terms, heredity can be interpreted as the 
transfer of traits from generation to generation through 
the reproductive process (10).

CONCLUSION

Based on Systematic Review research from 9 journals 
that have been found, that there is influence heredity 
factors on cognitive development in children.

ACKNOWLEDGEMENT 

This work is supported by Widya Dharma Husada 
Tangerang School of Health Science, Indonesia.

REFERENCES
 
1. 	 Keller MC, Garver-Apgar CE, Wright MJ, Martin 

NG, Corley RP, Stallings MC, et al. The Genetic 
Correlation between Height and IQ: Shared 
Genes or Assortative Mating? PLoS Genetics. 
2013;9(4):e1003451-e.

2.	 Maragustam. Strategi Pembentukan Karakter 
Spiritualitas Keagamaan dan Cinta Tanah Air dalam 
Perspektif Filsafat Pendidikan Islam. DAYAH: 
Journal of Islamic Education. 2021;4(1).

3.	 Marioni RE, Batty GD, Hayward C, Kerr SM, 
Campbell A, Hocking LJ, et al. Common Genetic 
Variants Explain the Majority of the Correlation 
Between Height and Intelligence: The Generation 
Scotland Study. Behavior Genetics. 2014;44(2):91-
6.

4.	 Marioni RE, Davies G, Hayward C, Liewald D, 
Kerr SM, Campbell A, et al. Molecular Genetic 
Contributions to Socioeconomic Status and 
Intelligence. Intelligence. 2014;44:26-32.

5.	 Menteri Pendidikan dan Kebudayaan RI. 
Standar Nasional Pendidikan Anak Usia Dini 
(Permendikbud RI No. 137 tahun 2014). https://
repositori.kemdikbud.go.id/17981/; 2014. p. 1-15.

6.	 Nur A, Naimah N. Faktor Hereditas dalam 
Mempengaruhi Perkembangan Intelligensi Anak 
Usia Dini. Jurnal Buah Hati. 2020;7(2):108-24.

7.	 Nursalam. Metodologi Penelitian Ilmu 
Keperawatan: Pendekatan Praktis. 5 ed. Jakarta: 
Salemba Medika; 2020.

8.	 O’Connor SG, Maher JP, Belcher BR, Leventhal 
AM, Margolin G, Shonkoff ET, et al. Associations 
of Maternal Stress with Children’s Weight-related 



Mal J Med Health Sci 20(SUPP7): 145-150, Aug 2024150

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

Behaviours: A Systematic Literature Review. 
Obesity Reviews. 2017;18(5):514-25.

9.	 Plomin R, Deary IJ. Genetics and Intelligence 
Differences: Five Special Findings. Molecular 
Psychiatry. 2015;20(1):98-108.

10.	 Pratiwi AR, Mufliha D, Adini P. Sumber Perbedaan 
Individu pada Siswa Sekolah Dasar. PANDAWA. 
2020;2(1).

11.	 Sholihah D, Niam Z. Landasan Filosofis 
Pembelajaran Agama Islam Perspektif Hereditas, 
Lingkungan, Kebebasan Manusia dan Inayah 
Tuhan. Jurnal At-Tarbiyat :Jurnal Pendidikan Islam. 
2019;2(2).

12.	 Trzaskowski M, Harlaar N, Arden R, Krapohl E, 
Rimfeld K, McMillan A, et al. Genetic Influence 

on Family Socioeconomic Status and Children’s 
Intelligence. Intelligence. 2014;42:83-8.

13.	 Trzaskowski M, Shakeshaft NG, Plomin R. 
Intelligence Indexes Generalist Genes for Cognitive 
Abilities. Intelligence. 2013;41(5):560-5.

14.	 Trzaskowski M, Yang J, Visscher PM, Plomin R. 
DNA Evidence for Strong Genetic Stability and 
Increasing Heritability of Intelligence from Age 7 
to 12. Molecular Psychiatry. 2014;19(3):380-4.

15.	 Tucker-Drob EM, Briley DA. Continuity of Genetic 
and Environmental Influences on Cognition Across 
the Life Span: A Meta-analysis of Longitudinal Twin 
and Adoption Studies. Psychological Bulletin. 
2014;140(4):949-79.


