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A B S T R A C T   

The Simber Effect refers to the phenomenon whereby, in Arabic countries, young children have an IQ that is little 
different from that of Western children but that these differences increase throughout childhood culminating in a 
difference of around 20 points by adulthood. The true nature of this phenomenon is revealed by an examination 
of 125 samples from all around the globe measured with Raven’s Progressive Matrices. We show that in many 
cases different speeds of cognitive development increase the IQ score differences between countries mostly be-
tween 4 and 9 years of age, and that these increases can in part be explained by poor environmental conditions. 
However, the patterns are not completely clear, either in terms of regularity or strengths. Methodological 
problems, in particular the cross-sectional designs of the included samples, as well as the significance of the 
Simber Effect for country comparisons in intelligence are discussed.   

1. Introduction 

Bakhiet et al. (2018) recently presented a substantial body of evi-
dence for a phenomenon they have termed the “Simber Effect.”1 The 
simber, known as the black stork in English, is a migratory bird found in 
Sudan, among other countries. Its arrival heralds a period of increased 
fertility in the land. However, as noted by Bakhiet et al., this fertile 
period is relatively brief, and the land soon reverts to its usual arid 
conditions. In alignment with this metaphor, Bakhiet et al. conducted a 
systematic literature review encompassing all known studies involving 
Arab children’s performance on the Raven’s Progressive Matrices. Their 
findings suggest that Arab children start their cognitive journey in a 
relatively ‘intellectually fertile’ state. At around the age of 5, IQ scores in 
these countries are only slightly lower than those in European countries 
such as Sweden, Britain, and Croatia. Nevertheless, throughout child-
hood, the average IQ of Arab children experiences a decline in com-
parison to their European counterparts. By early adulthood, the IQ of 

Arab children is approximately 20 points lower than that of Europeans. 
The authors also observe that this decline follows a relatively linear 
pattern year by year. As Arab children grow older, their IQ scores pro-
gressively decrease relative to the European benchmark. 

Bakhiet et al. (2018) put forth several potential explanations for this 
phenomenon. They assert that the education systems in Arab and other 
developing countries are more traditionalist and didactic, with less 
emphasis on stimulating analytical thinking—a crucial skill required to 
perform well on intelligence tests, including Raven’s Progressive 
Matrices. This holds particular significance as Raven’s tests are 
frequently used in cross-cultural studies (Flynn, 2012). Consequently, 
the capacity to engage in this analytical thinking, which plays a pivotal 
role in the Flynn Effect (the steady increase in average IQ scores across 
the twentieth century in Western countries), accumulates progressively 
in European countries. This results in European children improving their 
skills in this aspect year by year, leading to a widening IQ score gap 
between them and Arab children. The authors note a similarity between 
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this situation and how IQ score disparities related to social class in the 
UK increase throughout childhood. Higher socioeconomic status chil-
dren become immersed in an ever-growing cycle of activities that pro-
mote analytical thinking. However, even if this explanation for the 
Simber Effect proves valid, it prompts the need for more comprehensive 
research to identify the precise factors contributing to this effect. A 
second explanation proposed by Bakhiet et al. is that Arabs might follow 
a faster “Life History Strategy” (as discussed in Figueredo et al., 2013) 
compared to Europeans. This divergence might arise from a combination 
of environmental and possibly genetic factors. This suggests that Arabs 
mature more rapidly and initially show intellectual proximity to Euro-
peans at a young age, only to gradually diverge as they grow older. 
Nonetheless, this hypothesis also raises questions about the specific 
genetic and environmental components—assuming that the Life History 
Strategy is influenced by the environment—that play a role. 

The hypothesis that impoverished environmental conditions can 
result in a “cumulative deficit” throughout cognitive development is not 
a novel concept. Arthur Jensen (1974a) originally introduced this idea 
to account for lower cognitive test scores among African Americans. He 
later presented evidence showcasing the decelerated cognitive devel-
opment of black children in rural Georgia, as opposed to the relatively 
minor effect observed in California, where conditions for black children 
were more favorable than in rural Georgia (Jensen, 1977). Jensen’s 
conclusion was that the observed cumulative deficit could be primarily 
or entirely attributed to the detrimental impact of poor environmental 
conditions. 

Bakhiet et al. (2018)’s “Simber Effect” bears a striking resemblance 
to Jensen’s hypothesis. Nevertheless, the scope of the papers examined 
by Bakhiet et al. (2018) imposes limitations on the conclusions that can 
be drawn from their findings. All of these studies adopted a cross- 
sectional research design, and it remains unclear to what extent the 
disparities between age groups truly reflect genuine cognitive growth 
rates, as would be discerned in longitudinal research approaches. 
Another constraint stems from the fact that these investigations are 
exclusively centered on the Arab world. Consequently, it remains un-
resolved whether the Simber Effect is a unique cultural-spatial phe-
nomenon or a universally applicable principle. This inquiry holds 
significant relevance in the context of studying disparities in intelligence 
across countries. The data aggregated in Lynn and Vanhanen (2002, 
2006, 2012)’s works as well as Lynn and Becker (2019)’s study unveil 
substantial global variations in intelligence levels among nations. Using 
Britain as a benchmark, Lynn and Becker (2019) themselves identified 
negative correlations between the age of non-British samples and their 
IQ scores, ranging from r = − .07 to − .21 at the sample level and r =
− .17 at the national level. Although these correlations are relatively 
modest and only partially significant, they suggest that beyond Britain, 
older adolescents and adults tend to exhibit lower IQ scores than 
younger children when normed against British standards. A systematic 
Simber Effect, if proven to be a global principle, potentially triggered by 
adverse living conditions, educational disparities, or even genetic fac-
tors, could thus result in an miscalculation of adult IQ scores in devel-
oping countries. This is particularly pertinent if their IQ estimations are 
extrapolated from samples of young children. 

The primary objective of this study is to expand upon the research 
conducted by Bakhiet et al. (2018) by investigating the global extent of 
the Simber Effect and its potential underlying causes, such as impov-
erished living conditions or inadequate educational systems. To achieve 
this aim, we undertook a meta-analysis examining the pace of cognitive 
development from childhood to early adulthood across samples from 
countries spanning various levels of economic development. Our hy-
pothesis centers on the idea that discrepancies in IQ scores among 
countries are partially influenced by either delayed or accelerated 
cognitive development. Should this be the case, these disparities in IQ 
scores should vary depending on the specific age group under consid-
eration. For instance, if two countries exhibit distinct average scores 
while simultaneously showcasing dissimilar rates of cognitive 

development, the mean scores of these two nations would either diverge 
or converge as individuals age. Beyond ascertaining the presence or 
absence of the Simber Effect in worldwide samples, our secondary 
objective revolves around investigating whether the Simber Effect dis-
torts the assessment of IQ score disparities between countries. 

2. Method 

2.1. Re-defining the Simber Effect 

Bakhiet et al. (2018) introduced the concept of the Simber Effect (SE) 
based on their research focusing on Arab-speaking countries. Firstly, it is 
imperative to establish a universally applicable definition that encap-
sulates this underlying phenomenon, enabling its examination on a 
global scale. In Fig. 1 of their study, Bakhiet et al. (2018) illustrated that 
Arab countries achieved an average IQ score of 92 on the British IQ scale 
at the age of 5, which decreased to approximately 74 by the age of 18. 
This divergence exhibited a curvilinear or U-shaped trajectory. In 
contrast, as depicted by the authors in the same figure for Estonia, 
Croatia, and Sweden, other countries displayed average scores below 
100 on the British IQ scale at age 5, but above 100 at ages 14 to 16. 
Essentially, their findings illustrate an age-related shift in the mean IQ 
score of a nation in relation to the British standard of 100. In the ensuing 
discussion, we will refer to a negative Simber Effect (SE↓) when this 
divergence extends the IQ score difference downward (as observed in 
Arab countries). Similarly, a positive Simber Effect (SE↑) will be utilized 
when this divergence extends the IQ score difference upward (as 
observed in the other three countries). It is crucial to differentiate be-
tween these two types of effects and an anti-Simber Effect (ASE), which 
entails an age-related convergence of IQ scores in a negative direction 
(ASE↓) or in a positive direction (ASE↑). Fig. 1 provides a graphical 
representation of these definitions and their potential combinations. 

2.2. Data for intelligence 

2.2.1. Initial considerations 
As we delve into a relatively novel and unexplored phenomenon, it is 

imperative to minimize potential disruptive factors from the outset. 
Consequently, we made the initial decision to exclusively compare the 
outcomes of a suite of intelligence tests sharing similar structures and 
domains of intelligence, with a strong focus on the general factor of 
intelligence (g). This approach sought to avoid capturing specific factors 
and, instead, concentrate on the overarching concept. This decision was 
well-founded, considering that studies spanning numerous non-Western 
and non-industrialized nations have demonstrated the cross-cultural 
applicability of intelligence models with a prevailing general factor 
(Warne & Burningham, 2019). Neuroanatomical correlations further 
suggest the likely universality and biological basis of this general factor 
(Barbey et al., 2012; Colom et al., 2006; Haier et al., 2009; Posner & 
Barbey, 2020). Moreover, the selected tests should possess minimal 
scholastic content and language bias to ensure the comparability of re-
sults across countries. These criteria are particularly crucial for devel-
oping countries, which are of primary interest to our study. In light of 
these requirements, we decided to focus exclusively on the various 
versions of the Raven’s Progressive Matrices (RPM), which include the 
Standard Progressive Matrices (SPM), the Colored Progressive Matrices 
(CPM), and the Standard Progressive Matrices Plus (SPM+) (e.g., Raven, 
1981, 2000, 2008a, 2008b; Raven et al., 1985, 1998). These tests 
encompass matrix reasoning tasks designed to evaluate perception- 
bound logical thinking, fluid intelligence, or fluid reasoning (Lohman 
& Hagen, 2002, p.94; Petermann & Petermann, 2014; Weiß & Osterland, 
1980, 1997, 2013). Notably, these tests are well-suited for assessing the 
general intelligence factor g (Jensen, 1980, 1993 p.186; Spearman, 
1946, p.127; Vernon & Parry, 1949, p.234) and are commonly consid-
ered relatively ‘culture fair’ (Anderson et al., 1968; Jensen, 1972, pp. 81, 
184, 195; Jensen, 1974b; Stacey & Carleton, 1955). However, it is 
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essential to acknowledge that recent doubts have emerged regarding the 
genuine cultural fairness of these tests, which prompts a nuanced view of 
our findings (Becker et al., 2022; Dutton et al., 2018; Fox & Mitchum, 
2013). On the other hand, these tests have consistently demonstrated 

high reliability when administered to non-Western samples (e.g., 
Bakhiet, 2008; Bass, 2000; Batterjee & Ashria, 2015; Costenbader & 
Ngari, 2001; Humble et al., 2016; Hur & Lynn, 2013; Husain et al., 2019; 
Kitsao-Wekulo et al., 2013; Knowles, 2008; Malda et al., 2010; Owen, 

Fig. 1. Graphical abstractions of four types of Simber effects.  

Fig. 2. Selection process of samples from the NIQ-dataset (V1.3.2) (Becker, 2019).  
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1992; Van de Vijver & Brouwers, 2009). 
The data from Lynn and Vanhanen (2012), and Lynn and Becker 

(2019) has faced criticism due to occasional concerns about the quality 
of the samples (Hunt & Sternberg, 2006; Volken, 2003). However, there 
are two independent studies that measure similar theoretical constructs 
and provide insight into the validity of the NIQ data. Firstly, to define 
their variable “Learning,” Lim et al. (2018) employed international 
school assessment data (TIMSS, PIRLS) and psychometric data (Wechs-
ler Scales, Raven’s Matrices). The correlations between their data and 
the NIQ data were .87 (95%CI = .82 | .90). Secondly, a correlation of .87 
(95%CI = .83 | .91) exists between the NIQ data and “Harmonized 
Learning Outcomes (HLO),” as estimated by Angrist et al. (2021) using 
international and regional assessments. Furthermore, Warne (2023) 
conducted an analysis and concluded that, despite acknowledging a few 
limitations and recommending necessary enhancements to the NIQ 
dataset, there isn’t a substantial threat to the validity of the NIQ data as 
estimated by Lynn and Vanhanen and Lynn and Becker. 

2.2.2. Sample selection 
Fig. 2 outlines the process used to select the samples utilized in this 

study. All these samples were drawn from the NIQ dataset (V1.3.2), 
which comprises 669 psychometric IQ score measurements obtained 
through various IQ tests on samples from 125 countries. This dataset 
contains raw scores gathered from administrations conducted across 
diverse countries, primarily focusing on age groups. This feature makes 
it well-suited for tracking cognitive development and age-related dif-
ferences. Among the 464 samples administered in 109 nations using a 
variant of the RPM, not all were suitable for the study’s objectives. We 
concentrated on age trends, necessitating the inclusion of test outcomes 
from a minimum of two age groups; however, we raised the threshold to 
three for better distinction between continuous trends and random 
fluctuations. Age groups were considered only if they fell within the 
designated age range for RPM versions: 6.5 to 15.5 years for the SPM, 
4.0 to 11.5 years for the CPM, and 7.5 to 18.5 years for SPM+. Moreover, 
samples utilizing the APM (Advanced Progressive Matrices) were 
excluded, given that the APM is tailored for subjects primarily beyond 
the age of progressive cognitive development (14+) (Li et al., 2004). For 
each RPM version, a normative sample from the UK was incorporated 
into the dataset. This process resulted in a collection of 139 samples 
hailing from 70 different countries. 

Out of these samples, 134 are characterized as either representative, 
normative, or random. This classification signifies that the test subjects 
were not selected based on additional criteria, such as school type, 
family background (including adoptive families and children’s homes), 
disease status, treatment groups, and so forth. The absence of these 
additional criteria ensures that the sample reflects the population of the 
respective country. The remaining five samples are classified as selective 
and we evaluated them individually. For instance, a sample from Croatia 
(Žebec et al., 2015) was chosen based on right-handedness, while a 
sample from Poland (Dobrean et al., 2008) consisted of Army recruits. 
Both samples were deemed representative or, at the very least, random 
to a limited but acceptable extent. A similar assessment was applied to a 
study conducted in Malawi (Van de Vijver & Brouwers, 2009), wherein 
children were included in the sample only if approved by village chiefs. 
However, the authors argued that there was no indication of a specific 
mechanism employed by the village chiefs for selecting children. Two 
samples were selected based on the criterion of health, or the absence of 
a specific disease. One such sample originates from Indonesia (Blei-
chrodt et al., 1980) and is described as belonging to a “non-cretinous 
population,” while the other comes from Italy (Belacchi et al., 2008) and 
is labeled as “healthy.” The latter was retained in the study, given Italy’s 
status as a developed Western nation, which should result in a relatively 
small proportion of children with disabilities that could potentially 
impact cognitive development. Conversely, the Indonesian sample was 
excluded due to the opposite assumption in the context of a developing 
country. 

Additionally, two samples from a study conducted by Osman et al. 
(2017) were excluded. The data reported by the source included SPM 
and SPM+ scores of South Sudanese children residing in refugee camps 
in Sudan. As a result, these samples were deemed unrepresentative of 
their country of origin. The same exclusion rationale applied to the 
sample from Ahmed et al. (2017), which was labeled as representative 
but also comprised children from refugee camps in Sudan. Similarly, 
data from Bakhiet et al. (2017) concerning Somali refugees in Kenya 
were not included. Another Sudanese sample from Batterjee and Ashria 
(2015) was excluded due to its exclusive origin from private schools. 
Furthermore, three samples from Grigoriev and Lynn (2014) provided 
data for Kazakhs, Uzbeks, and Russians in Kazakhstan separately. 
Despite the fact that these three ethnicities constitute significant por-
tions of the population in Kazakhstan, the separate age groupings for 
each ethnicity posed challenges in amalgamation. Consequently, the 
decision was made to exclude the samples for Uzbeks and Russians. 

A similar approach was applied to five US samples from Raven 
(2000). These samples presented data for two samples of Whites, and 
one each of Blacks, Hispanics, and Asians. Because these samples only 
provided data for age groups ranging from 12.0–12.9 to 15.0–15.9, and 
a representative US sample spanning the entire age range of the SPM was 
already incorporated (Raven et al., 1999), the choice was made to 
exclude these five single-ethnicity samples. 

Of all the intelligence measurements examined in this study, Raven’s 
Standard Progressive Matrices (SPM) were administered across 53 
samples originating from 39 distinct countries. These samples collec-
tively span continents, encompassing regions including the Arabic- 
speaking world and Africa. Furthermore, Raven’s Colored Progressive 
Matrices (CPM) were utilized for a total of 57 samples originating from 
35 different countries across all continents except North America. Lastly, 
Raven’s Standard Progressive Matrices Plus (SPM+) were employed for 
15 samples hailing from 15 diverse countries across Europe, Central 
Asia, Sub-Saharan Africa, and the Arabian Peninsula. For a compre-
hensive list of the sources of psychometric IQ measurements employed 
in this study, please refer to Appendix I, and for an overview of these 
samples, consult Table A1 in Appendix II. 

2.2.3. Data preparation 
The data were extracted from the ‘CAL’ sheet of the main working 

file “N-IQ-DATA (V1.3.2).xlsx” within the NIQ-dataset. This sheet pro-
vides descriptive statistics for all samples for which raw scores were 
available for multiple age groups, as detailed in their respective sources. 
In cases where a sample was reported in multiple tables, such as separate 
tables for males and females or different age groups, those samples were 
merged or averaged to ensure consistency. 

Normative scores from the UK and scores from the compared samples 
were provided for varying age groups. To facilitate comparison, these 
scores were standardized on a uniform age scale, as presented in Table 1. 
When scores were available for multiple age groups falling within the 
same interval on the standardized age scale (e.g., 7.3 and 7.7 both fall 
within the 7.0–7.9 interval), the average was calculated. Calculations for 
annual changes were conducted only when scores were available for two 
consecutive years of life. Descriptive statistics for all the data used can 
be found in Table A2 of Appendix II. 

Raw scores were transformed into IQ scores on a scale based on 
British norms, referred to as “British IQ scores.” This conversion was 
performed using a series of polynomials provided in the “NORM” sheet 
of the main working file “N-IQ-DATA (V1.3.2).xlsx” within the NIQ- 
dataset. The efficacy of this method has been successfully demon-
strated by Lynn and Becker (2019, pp.26–30). Utilizing such formulas, 
as opposed to relying on norm tables from manuals, holds a distinct 
advantage, especially when converting raw scores from various groups 
into IQ scores. This advantage becomes apparent when dealing with 
decimal values that are not readily accommodated by norm tables. 

D. Becker et al.                                                                                                                                                                                                                                  



Acta Psychologica 240 (2023) 104015

5

2.3. Data for human development 

The multitude of factors potentially influencing the pace of cognitive 
development is virtually endless, spanning genetics, education, health, 
wealth, climate, politics, demographics, and more (Rindermann et al., 
2016). Numerous studies have examined environmental factors typical 
of developing countries that contribute to cognitive developmental de-
lays from early childhood through to adulthood. Such factors include the 
prevalence of infectious diseases such as viruses and parasites (Boivin & 
Giordani, 1993; Jardim-Botelho et al., 2008; Jukes et al., 2006; Leon 
et al., 1975; Nga et al., 2011; Nokes, Grantham-McGregor, Sawyer, 
Cooper, Bundy, 1992; Nokes, Grantham-McGregor, Sawyer, Cooper, 
Robinson, & Bundy, 1992; Peixoto & Kalei, 2013), the consequences of 
malnutrition, including being chronically underweight (Grantham- 
McGregor et al., 1994, 1997; Ijarotimi & Ijadunola, 2007), conditions 
such as Kwashiorkor and Marasmus (Galler et al., 1987), Konzo (Boivin 
et al., 2013), iodine deficiency (Bautista et al., 1982), iron deficiency 
(Bleichrodt et al., 1980; Soemantri, 1989), zinc deficiency (Chiplonkar 
& Kawade, 2014), obesity (Galván et al., 2013), exposure to toxins such 
as arsenic (Hamadani et al., 2011; Wasserman et al., 2007), lead 
(Boucher et al., 2009; Counter et al., 1998), manganese (Bouchard et al., 
2011; Menezes-Filho et al., 2011), mercury (Weihe et al., 2002), and 
pesticides (Harari et al., 2010; Rodríguez, 2012). Additionally, inade-
quate socio-economic resources for upbringing and education, as well as 
significant disparities in accessing such resources (Dendir, 2013; 
Glewwe & Jaccoby, 1992; Heilmann, 2013; Iloh et al., 2017; Jukes & 
Grigorenko, 2010; Stein et al., 2005), neglect of school attendance due 
to child labor (Heady, 2003), and high rates of psychological disorders 
such as PTSD (de Neubourg & de Neubourg, 2011), all contribute to 
cognitive developmental delays. 

Certain cultural practices, although hypothetical and controversial, 
may also play a role in some developing countries. One such example is 
consanguinity (Afzal, 1988; Agrawal et al., 1984; Tadmouri et al., 2009; 
Woodley, 2009). Regrettably, there are no meta-analyses that 

systematically and internationally estimate the true effects of these 
factors. Nonetheless, it is theoretically possible that the cumulative 
negative effects of any or all of these factors on children and adolescents 
could account for our findings. Despite the extensive research conducted 
on these factors, we possess limited knowledge about the specific effects 
of these environmental determinants. In the absence of concrete evi-
dence, we must remain uncertain about the relative significance of these 
causal factors. Furthermore, it’s worth considering the extent to which 
these factors hold importance in varying locations or cultures. Dutton 
et al. (2017) identified a negative Flynn effect in Kuwait, especially 
among older age groups, speculating that changes in the environment of 
school-aged children in Kuwait, such as an increased emphasis on reli-
gious indoctrination and reduced focus on science in the school curric-
ulum, might be a contributing factor. 

To account for these complexities, we incorporated the Human 
Development Index (HDI) by the United Nations Development Pro-
gramme (UNDP, 2017) as a comprehensive indicator of living condi-
tions. The HDI amalgamates life expectancy, education, and wealth (GNI 
per capita) – factors influenced by a plethora of other elements including 
health, nutrition, economic progress, social stability, and cultural nu-
ances. This index exists in two forms: the standard Human Development 
Index (HDI) and an inequality-adjusted form (IHDI). The latter considers 
the equality or inequality in the distribution of human development 
within a society, making it more suitable but available for fewer coun-
tries. Due to the relatively limited number of cases (samples and coun-
tries) and to prevent distortions stemming from handling missing values 
through imputation or maximum likelihood processes (Lüdtke et al., 
2007), we chose to use the IHDI score if available, otherwise opting for 
the HDI. This amalgamated variable is referred to as the Combined 
Human Development Index (CHDI) in subsequent discussions. This de-
cision is justified by the high correlations observed between the two HDI 
forms (r = .99 across 152 countries according to the NIQ-dataset 1.3.2). 
It is important to note that this process was carried out without using 
regression equations, but by equalizing means and standard deviations 
for countries that had both types of data available. 

2.4. Analyses 

2.4.1. Within-sample analyses 
In our initial analysis, we seek to address the question: Does intelli-

gence exhibit an age-related divergence or convergence, causing the 
intelligence of a sample to deviate from the UK norms as individuals’ age 
increases? The ideal approach would involve calculating effect sizes of 
maturation across different samples and then comparing these with the 
effect size of the UK sample. Unfortunately, neither the NIQ-dataset nor 
the original sources provide standard deviations for all samples. For 
instance, even across all 22 samples from Raven’s manuals, including 
the UK norm samples, standard deviations or variances are not provided. 
Alternatively, we could have tackled each sample separately, calculating 
the differences in raw scores for each of its age groups compared to the 
corresponding age-group in the UK norms, and then correlating these 
differences with age. Although such a correlation coefficient wouldn’t 
offer insight into the magnitude of the Simber Effect, it would effectively 
capture its direction and clarity. However, two significant issues arise: 
First, a difference of x raw scores in one age group doesn’t represent the 
same real-world intelligence difference as a difference of x raw scores in 
another age group. Thus, it is more appropriate to first convert raw 
scores into British IQ scores and then proceed with the aforementioned 
procedure, but now using differences in IQ scores (IQD). 

A second issue emerges due to the possibility of positive or negative 
differences in IQ scores. To address this, we employ the absolute dif-
ference (|IQD|). Furthermore, it’s essential to recognize that we cannot 
distinguish whether a negative correlation coefficient signifies that an 
IQ score below the British 100 is increasing its deviation as age advances 
or that an IQ score above 100 is approaching 100 as age increases. Ul-
timately, a positive correlation between |IQD| and age indicates an 

Table 1 
Arrangement of age groups and UK test norms across samples.  

Unified age 
scale 

SPM CPM SPM+

Age 
scale 

RS at 
50th P 

Age scale RS at 
50th P 

Age scale RS at 
50th P    

4.0–4.5 15.00      
4.5–5.0 15.00   

5.0–5.9   5.0–5.5 17.50      
5.5–6.0 18.00   

6.0–6.9  6.5  16.50 6.0–6.5 20.50     
7.0  17.00 6.5–7.0 22.50   

7.0–7.9  7.5  22.50 7.0–8.0 26.50 7.0–7.9  22.50   
8.0  25.00     

8.0–8.9  8.5  31.00 8.0–9.0 28.00 8.0–8.9  26.50   
9.0  32.00     

9.0–9.9  9.5  35.00 9.0–10.0 29.50 9.0–9.9  30.50   
10.0  38.00     

10.0–10.9  10.5  39.00 10.0–11.0 31.50 10.0–10.9  32.00   
11.0  40.00     

11.0–11.9  11.5  41.00 11.0–12.0 33.00 11.0–11.9  32.50   
12.0  41.00     

12.0–12.9  12.5  42.00   12.0–12.9  33.00   
13.0  43.50     

13.0–13.9  13.5  45.50   13.0–13.9  34.50   
14.0  46.00     

14.0–14.9  14.5  48.00   14.0–14.9  34.50   
15.0  46.00     

15.0–15.9  15.5  47.00   15.0–15.9  35.50 
16.0–16.9     16.0–16.9  36.00 
17.0–17.9     17.0–17.9  38.00 
18.0–18.9     18.0–18.9  38.00 

Notes. ages given in years of life; italic norms not used; normative data given for 
SPM by Raven (2000), for CPM by Raven (2008a) and for SPM+ by Raven 
(2008b). 
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increase in IQ score differences from the UK as age progresses, whether 
positively or negatively, and conversely, a negative correlation between 
|IQD| and age suggests a decrease in IQ score differences from the UK by 
age, in either a positive or negative manner. 

2.4.2. Across-sample analyses 
If the analysis described in Section 2.4.1 yields evidence of any type 

of Simber Effect, subsequent analyses will investigate whether the 
Simber Effect is random or patterned – specifically, whether it’s related 
to living conditions or human development. To assess this, we will 
compare the mean absolute differences in human development from the 
UK (|CHDID|) for countries whose sample data show increasing diver-
gence in intelligence with those of the entire set of samples. This com-
parison will help determine if countries with increasing divergence are 
more dissimilar in terms of human development compared to the entire 
sample set. 

However, due to the limitations of the previous analyses in deter-
mining the strength of potential Simber Effects, cross-sample regression 
analyses based on their results are currently not viable. A significant 
challenge arises from the diverse composition of age groups in the 
samples. Since we can’t assume that Simber Effects will remain constant 
across the entire lifespan, and potential shifts from divergence to 
convergence (or vice versa) need consideration, the varying mean ages 
of the samples could significantly impact the outcomes of regression 
analyses. We intend to address this challenge using two approaches: 

First, individual annual shifts between age groups will be considered 
– for instance, the shift from 4.0 to 4.9 to 5.0–5.9 (4 → 5) or from 8.0 to 
8.9 to 9.0–9.9 (8 → 9). Changes in raw scores for each shift in each 
sample (RS↕) will be calculated where data are available. Subsequently, 
RS↕ will be correlated across all samples with NIQ and CHDI separately 
for each shift. In this analysis, we can use raw scores instead of IQ scores, 
as the use of uniform age groups within each correlation eliminates the 
need for age normalization. Despite necessitating separate consideration 
for the three observed Raven’s tests due to their distinct raw score scales, 
such differentiation was already planned to explore the impact of 
different test usage on patterns discovered. Additionally, this approach 
enhances clarity by allowing an increase in raw scores to correspond 
with progressive cognitive development, whereas even a decrease in IQ 
scores can indicate progressive cognitive development, albeit at a slower 
pace than the UK. 

Second, for multivariate regression analysis, the samples’ mean RS↕ 
will serve as the dependent variable, with NIQ, CHDI, mean sample age 
(Age), and the year the RPM was administered (YoA) as independent 
variables. This method aims to quantify the portion of explained vari-
ance in cognitive development speed attributed to environmental con-
ditions rather than age differences between samples, average 
intelligence level, or the Flynn Effect. Since multicollinearity could be an 
issue due to the likely positive correlation between NIQ and CHDI, 
separate models will be run for SPM, CPM, and SPM+ − one with NIQ 
and one without NIQ. These multivariate regression analyses were 
performed using MPlus (©Muthen & Muthen, 1998–2015) with the full 
information maximum likelihood (FIML) to handle missing values. It is 
worth noting that MPlus might encounter unexpected computation 
problems if variances in variables are excessively large in terms of ab-
solute values. Consequently, all variables were z-standardized before 
being used in multivariate analyses to mitigate this issue. 

2.4.3. Simulation for balanced out Simber Effects 
If systematic Simber Effects are indeed present, the question arises as 

to how IQ scores would appear if the RS↕ values observed in the samples 
were replaced by RS↕ values from the UK. To perform such a simulation, 
the raw score for the youngest available age group within a sample 
should be selected and modified each year according to the corre-
sponding change observed in the UK. This process will yield two sets of 
age-specific raw score trends, indicating different levels of intelligence 
but with a perfect correlation between them. An illustrative simulation 

is depicted in Fig. 3. Since the youngest available age group varies 
among the samples (resulting in weaker correction for a sample with an 
older lowest age group compared to a sample with a younger lowest age 
group), this method cannot fully compensate for the complete variances 
in RS↕, yet it might account for a significant portion. 

Ultimately, the measured and simulated raw scores need to be con-
verted to IQ scores using the procedure described in Section 2.4.1. 
Additionally, the conversion should factor in norm inflation (using the 
“FEC” sheet of the NIQ-dataset main working file “N-IQ-DATA (V1.3.2). 
xlsx”; see Lynn & Becker, 2019, p. 32) before conducting a comparison. 

2.5. Annotations 

We will provide or indicate p-values for all analyses, although 
achieving the lowest levels of statistical significance is unlikely due to 
the relatively small number of cases in each of the 8 to 12 age groups, 
depending on the specific RPM, or 15 to 57 in cross-sample analyses. 
Nevertheless, the stability of observed patterns across multiple analyses 
conducted with different samples serves as a more informative criterion. 

It is important to reiterate that the collected samples are solely ob-
tained through cross-sectional designs. Hence, when referring to “aging” 
for simplicity, we are not necessarily implying a genuine longitudinal 
maturation process in the context of gerontology. Rather, we are 
comparing two different age groups. We will delve into this distinction 
in greater detail later. 

For a more comprehensive understanding, Appendix III includes 
graphical representations of all selected samples. 

3. Results 

3.1. Within-sample analyses 

Tables 2, 3, and 4 present the correlations between age and the ab-
solute difference in IQ scores between the sample and the UK norms 
(rAge↔|IQD|). For 13 samples, no correlations were computed as data were 
reported for only three separate age groups. Among the remaining 109 
samples, 90 (83 %) exhibit correlations with |r| ≥ .30, indicating either 
an increase or decrease in IQ score differences compared to the UK as 
age advances. A minority of 22 (20 %) of these samples also attain 
statistical significance with p ≤ .05. Among those with |r| ≥ .30, the 
positive/negative ratio is 68:22, revealing that more samples display an 
augmented difference to the UK norms with increasing age. This pattern 
persists when examining RPM groups individually: 76 % of the SPM 
samples, 90 % of the CPM samples, and 75 % of the SPM+ samples 
exhibit correlations with |r| ≥ .30. The ratios are 22:13, 39:7, and 7:2, 
respectively. Thus, a substantial majority of the samples indicate 
increasing divergences. 

3.2. Across-sample analyses 

The mean |CHDID| for all 103 samples (6 were excluded due to 
missing HDI data) is .1861 (N = 103; SD = .1592). Among the 64 
samples with rAge↔|IQD| ≥ .30, the mean |CHDID| is .2142 (N = 64; SD =
.1597). Within the SPM group, it is .2056 (N = 20; SD = .1479), within 
the CPM group it is .2106 (N = 37; SD = .1581), and within the SPM+

group, it is .2580 (N = 7; SD = .1928). The respective t-values are 
− 1.108 (p = .269) for all groups, − .507 (p = .613) for the SPM group, 
− .804 (p = .423) for the CPM group, and − 1.142 (p = .256) for the 
SPM+ group. Although samples with increasing divergence show larger 
differences on average in terms of human development compared to the 
UK, these differences are not statistically significant; however, they 
remain quite robust. 

It is important to acknowledge the potential impact of country un-
representativeness within the different RPM groups (e.g., seven samples 
from the SPM group are from Sudan). By averaging rAge↔|IQD| (via Fisher 
transformation) and |CHDID| across 103 samples to obtain 59 country 
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means (refer to Table A4 of Appendix II for data), 37 countries exhibit 
rAge↔|IQD| ≥ .30, with a mean |CHDID| of .2180 (N = 37, SD = .1647), 
compared to .1813 (N = 59, SD = .1533) for all countries. The calculated 
t-value is − 1.109 (p = .270), again indicating insignificance but 
robustness. Collectively, this evidence suggests that the cross-national 
divergence in IQ scores is not random but rather patterned. 

Regarding SPM and CPM (as shown in Table 5), the correlation be-
tween RS↕ and NIQ or CHDI is mostly positive, particularly stronger in 
the younger age groups than in the older ones. The association direction 
reverses for SPM between 9 and 12 years of age, and for CPM, the 

Fig. 3. Example for simulated (out-balanced) raw score development.  

Table 2 
Correlations between age and absolute IQD within each sample of the SPM 
group.  

ID NAG rAge↔| 

IQD| 

p ID NAG rAge↔| 

IQD| 

p 

AUS4319  8 .44 .273 NZL2045  8 .43 .289 
AUT4153  3 n.c. n.c. OMN7680  6 − .40 .432 
CAN8614  3 n.c. n.c. PAK2866  4 .35 .649 
CHL1702  5 .36 .554 PER5808  3 n.c. n.c. 
CHN9787  10 − .37 .298 PRI6308  8 − .38 .357 
CRI7021  4 .90 .099 PSE1534  8 .31 .457 
CUB6365  4 .77 .231 QAT1366  6 .64 .173 
CYP6250  6 − .57 .240 SAU1749  8 .69 .058 
DEU7126  5 − .86 .064 SAU6541  8 .82 .012 
EGY9492  10 − .77 .009 SAU8865  8 .19 .649 
EST8199  9 − .25 .510 SDN1289  7 − .71 .076 
HKG6221a  8 − .27 .525 SDN1388a  5 .90 .038 
HKG6221b  10 .77 .009 SDN1388b  5 .84 .077 
HRV2479  6 .56 .253 SDN2829  7 .38 .403 
IDN6764  4 .09 .912 SDN5606  5 .38 .530 
IND5561  5 .21 .729 SDN7769  7 − .41 .356 
IND7068  8 − .65 .079 SDN8415  7 .40 .371 
IRN8850  7 .24 .603 SVN2723  8 − .20 .643 
ISL2755  10 − .50 .140 SYR4283  3 n.c. n.c. 
ISR7998  6 − .72 .107 SYR4825  3 n.c. n.c. 
JOR2837  7 − .15 .750 SYR6869  8 .59 .127 
KWT5643  8 − .85 .007 TUR4222  9 .73 .025 
KWT9995  8 − .65 .081 TWN6602  4 .45 .548 
LBY7870  8 .25 .544 TWN7259  7 .61 .148 
MAR4071  4 .81 .187 TZA8412  3 n.c. n.c. 
NLD5358  7 − .26 .578 USA5299  10 − .07 .850 

Notes. Positive r indicate bigger differences in higher ages; IDs from NIQ-dataset 
(V1.3.2) (Becker, 2019), marked with a and b if more than one sample with the 
same ID; |IQD| = absolute IQ differences to UK norm sample; n.c. = not calcu-
lated (if N ≤ 3). 

Table 3 
Correlations between age and absolute IQD within each sample of the CPM 
group.  

ID NAG rAge↔| 

IQD| 

p ID NAG rAge↔| 

IQD| 

p 

ARE2499  6 .63 .177 LBY9541  6 .91 .011 
ARG8081  6 − .04 .944 LBY9633  3 n.c. n.c. 
AUS4314  6 .49 .320 LTU5971  6 .73 .102 
AUS5624  6 − .57 .238 MNG3257  7 .38 .402 
BRA4066  7 .72 .067 MWI4457  5 .94 .017 
BRA4770  7 .83 .021 NAM3261  4 .89 .108 
BRA7075a  4 .44 .562 OMN1923  7 .88 .008 
BRA7075b  4 .95 .049 OMN4512  3 n.c. n.c. 
CHE4251  8 .21 .615 OMN6270  7 .87 .011 
CHE6518  5 − .29 .634 PAK6352  3 n.c. n.c. 
CHE7313  5 − .55 .332 PRI5582  7 .52 .227 
CRI3498  3 n.c. n.c. PRI6157  7 .67 .098 
DEU6886  7 .78 .041 PRT4450  6 .21 .689 
EGY7781  7 .87 .011 PSE5248a  6 .76 .081 
EGY9075  5 .35 .559 PSE5248b  7 .45 .315 
FRA2835  8 − .46 .247 SDN3606  4 .97 .030 
GHA7539  5 .97 .007 SDN5195  4 .98 .025 
IDN3746  4 .72 .278 SRB6215  8 .89 .003 
IRN3616  5 .45 .447 SVK2338  6 − .42 .412 
ITA2558  5 − .49 .402 SVN5820  6 .86 .028 
ITA4253  8 .57 .137 SVN9451  6 .83 .040 
ITA4819  7 − .07 .889 THA3965  5 .68 .209 
ITA7980  5 .39 .518 THA7616  5 − .85 .066 
JPN1123  4 − .94 .055 THA9367  5 .88 .051 
KEN6039  5 .76 .140 VCT6406  4 .89 .107 
KWT1478  5 .59 .293 YEM8656  4 .75 .250 
LBY3196  6 .75 .088 ZAF7089  3 n.c. n.c. 
LBY5613  6 .72 .105 ZAF7824  6 .78 .070 

Notes. Positive r indicate bigger differences in higher ages; IDs from NIQ-dataset 
(V1.3.2) (Becker, 2019), marked with a and b if more than one sample with the 
same ID; |IQD| = absolute IQ differences to UK norm sample; n.c. = not calcu-
lated (if N ≤ 3). 
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correlation vanishes at the same age. There is only one exception: the 
negative correlations in the youngest age groups for CPM. When 
combining SPM and CPM data, it appears that the association between 
RS↕ and NIQ or CHDI is positive within the age range of 6 to 9 
years—typically the initial three years of schooling—while being mini-
mal in preschoolers and children older than 9 years. In the case of SPM+, 
no distinct pattern emerged, possibly due to the limited number of 
samples. 

Taken together, these findings suggest that samples from countries 
with higher NIQ and CHDI experience more pronounced increases in 
raw scores during the younger age groups, while exhibiting weaker in-
creases or even decreases in raw scores during the older age groups. It is 
essential to note that not all samples provided raw scores for each age 
group, which could influence the correlations presented in Table 5. 
However, it is noteworthy that the observed pattern remains consistent 
in both the SPM and CPM groups, and to some extent, in the SPM+ group 
as well. 

The utilization of the samples’ mean ARS↕ along with NIQ, CHDI, 
age, and YoA in multivariate analyses (as shown in Tables 6 to 8) reveals 
that age serves as the most effective predictor of RS↕ for the SPM group 
in model 1 (β = − .40; r = − .40; S.E. = .132; p = .002) and model 2 (β =
− .38; r = − .37; S.E. = .129; p = .003). This phenomenon can be 
attributed to a ceiling effect of the test at older ages. For the CPM group, 
the combined human development index (CHDI) emerges as the stron-
gest predictor of annual score gains in model 1 (β = .41; r = .47; S.E. =
.178; p = .021) and model 2 (β = .45; r = .47; S.E. = .105; p < .001). This 
indicates an accelerated cognitive maturation in countries with higher 
levels of human development. No statistically significant predictors of 

annual score gains are identified for the SPM+ group, possibly due to the 
limited number of available samples. 

3.3. Simulation for balanced out Simber Effects 

Assuming uniform cognitive development speed across all samples, 
in contrast to the actual measured rates, resulted in noticeable increases 
in the IQ scores of the samples, with the exception of the SPM+ group 
(refer to Table 9, and for detailed data, see Table A3 in the Appendix II). 
However, the correlation between real and simulated IQ scores is 
remarkably high at both the cross-sample level (r = .87; Nsmpl. = 125; p 
< .001) and when aggregated by countries (r = .91; Nctry. = 68; p <
.001). 

The degree of change in IQ scores through simulation exhibited 
correlations with both NIQ (rRPM = − .27; rSPM = − .07; rCPM = − .38; 
rSPM+ = − .43) and CHDI (rRPM = − .25; rSPM = − .07; rCPM = − .36; rSPM+

Table 4 
Correlations between age and absolute IQD within each sample of the SPM+

group.  

ID NAG rAge↔|IQD| p ID NAG rAge↔|IQD| p 

BEN3861  12  .54  .070 POL5086  3 n.c. n.c. 
DEU2018  6  − .23  .655 ROU4821  12 − .69 .012 
DJI3851  10  .55  .102 SAU9747  6 − .93 .007 
KAZ5019  8  .42  .300 SDN4915  12 − .24 .447 
KHM4764  12  − .08  .812 SVN3452  7 .58 .175 
LKA6243  6  .41  .419 TJK5305  3 n.c. n.c. 
NGA8922  10  .59  .071 YEM7411  7 .68 .090 

Notes. Positive r indicate bigger differences at higher ages; IDs from NIQ-dataset 
(V1.3.2) (Becker, 2019), marked with a and b if more than one sample with the 
same ID; |IQD| = absolute IQ differences to UK norm sample; n.c. = not calcu-
lated (if N ≤ 3). 

Table 5 
Correlations of RS↕ with NIQ and CHDI across countries for each shift between 
two age groups separately.  

Shift between age groups SPM CPM SPM+

NIQ CHDI NIQ CHDI NIQ CHDI 

4.0–4.9 to 5.0–5.9    − .59  − .62   
5.0–5.9 to 6.0–6.9    .37  .06   
6.0–6.9 to 7.0–7.9  .64  .69*  .51*  .52*   
7.0–7.9 to 8.0–8.9  .66*  .63*  .40*  .34*  .75*  .67 
8.0–8.9 to 9.0–9.9  .51*  .42*  .30*  .36*  − .02  .12 
9.0–9.9 to 10.0–10.9  .04  .09  .00  .03  .12  .32 
10.0–10.9 to 11.0–11.9  − .12  − .14  .00  − .05  − .05  .12 
11.0–11.9 to 12.0–12.9  − .04  .00    .23  .16 
12.0–12.9 to 13.0–13.9  − .20  − .17    .07  − .09 
13.0–13.9 to 14.0–14.9  − .32  − .38*    − .08  − .11 
14.0–14.9 to 15.0–15.9  − .08  .04    .37  .00 
15.0–15.9 to 16.0–16.9      .36  .22 
16.0–16.9 to 17.0–17.9      .21  .50 
17.0–17.9 to 18.0–18.9      .43  .51 

Notes. Nspl. varies between 16 and 40 for SPM, 6 and 52 for CPM, 7 and 12 for 
SPM+. 

* p ≤ .05. 

Table 6 
Results from two multivariate analysis in two models predicting annual raw 
score changes for SPM.   

Factors r β S.E. p 

Model 1 

NIQ − .01 − .12 .196 .531 
CHDI .03 .00 .176 .980 
Age − .40 − .40 .132 .002 
YoA .10 .03 .150 .860 
Model parameter Value S.E. p 
logL(θ) − 316.612 – – 
ν − .005 .132 .969 
1 – R2 .847 .095 .000    

Factors r β S.E. p 

Model 2 

CHDI .03 − .06 .141 .659 
Age − .37 − .38 .129 .003 
YoA .10 .07 .136 .624 
Model parameter Value S.E. p 
logL(θ) − 269.741 – – 
ν .001 .133 .995 
1 – R2 .854 .093 <.001 

Notes. dependent variable = RS↕; Nspl. = 49; used values z-standardized; esti-
mator = FIML; NIQ = national IQ, CHDI = combined Human Development 
Index, YoA = year of test administration. 

Table 7 
Results from two multivariate analysis in two models predicting annual raw 
score changes for CPM.   

Factors r β S.E. p 

Model 1 

NIQ .46 .05 .197 .792 
CHDI .47 .41 .178 .021 
Age − .08 − .15 .124 .237 
YoA − .28 − .22 .127 .085 
Model parameter Value S.E. p 
logL(θ) − 346.896 – – 
ν − .001 .114 .995 
1 – R2 .710 .103 <.001    

Factors r β S.E. p 

Model 2 

CHDI .47 .45 .105 <.001 
Age − .08 − .16 .114 .163 
YoA − .28 − .23 .114 .040 
Model parameter Value S.E. P 
logL(θ) − 298.879 – – 
ν .001 .114 .994 
1 – R2 .711 .103 <.001 

Notes. dependent variable = RS↕; Nspl. = 55; used values z-standardized; esti-
mator = FIML; NIQ = national IQ, CHDI = combined Human Development 
Index, YoA = year of test administration. 
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= − .48), indicating that countries with lower IQ scores or lower levels of 
development in comparison to the UK experienced greater corrections in 
their IQ scores. This alignment with our findings from Section 3.2 re-
inforces our conclusions. 

4. Discussion 

4.1. Primary findings 

Our study yielded indications that the Simber Effect, as defined by 
Bakhiet et al. (2018), extends beyond the Arab world and is particularly 
prominent in samples from developing countries. However, this obser-
vation is somewhat constrained, as it was only detected in case of one 
out of the three observed Raven’s tests, namely the SPM. It’s worth 
noting that our analysis was based on a limited set of 15 samples that 
used the SPM+, which limits the weight of the findings for this specific 
test. Furthermore, the applicability of the CPM is constrained to children 
up to 11 or 12 years of age, potentially placing it outside the age range 
where the Simber Effect may occur. Given these considerations, the 
significant effect found for the SPM carries more significance than the 
non-detection in the SPM+ and CPM applications. 

Our findings indicated that cognitive development occurs at a 
delayed pace in countries with lower levels of human development. As a 
result, the differences in Raven’s raw scores and IQ scores between these 
countries and more developed and affluent nations tend to become more 
pronounced as the compared individuals age, up until around 9 years 
old. However, an intriguing question arises: why does this trend halt at 
this point? One possible explanation is the lower quality of primary 
school education in less developed countries. Yet, this explanation 
doesn’t fully address why the trend doesn’t persist into older ages. Our 
hypothesis is that this is due, in part, to the amalgamation of results from 

various school types within many studies. For instance, a study by 
Husain et al. (2019) in Sudan includes pupils from primary schools for 
younger ages and those from secondary schools or even colleges for 
older ages. In many studies, the samples are primarily composed of 
children who are attending school, and there is minimal representation 
of those who are not enrolled. While this is not as problematic for CPM 
studies, since they mainly involve primary school children, it becomes a 
substantial issue for SPM and SPM+ studies that encompass older age 
groups recruited from high schools. Individuals who struggled in pri-
mary school are more likely to drop out of the education system. In many 
less developed countries, not all students progress from primary to 
secondary school. This selectivity effect could potentially mask the 
Simber Effect at ages when transitions between different school levels 
occur, typically around ages 10 and above. Interestingly, our findings 
align with this pattern. 

However, it is crucial to underline that the Simber Effect we identi-
fied in less developed countries through this study is subtle and not 
consistently robust. Even though a trend emerged suggesting that 
cognitive development occurs at slower rates in less developed countries 
compared to more developed ones, this pattern was neither strongly 
pronounced nor capable of explaining a significant proportion of the 
variance in development speeds. Yet, these observations should not 
hastily lead to the conclusion that the genuine effect is inherently un-
systematic and of minimal significance. The irregularities and un-
certainties we encountered could be attributed to the challenges 
associated with comparing diverse samples and the relatively low 
number of samples available per country. Additionally, it is important to 
recognize that while developing countries often exhibit lower school 
attendance rates, the samples from these countries are typically drawn 
from school populations, making them less representative of the entire 
national population compared to samples from Western countries 
(Husain et al., 2019). Consequently, a considerable portion of the actual 
developmental delay might be absent in these samples, as key negative 
factors like inadequate schooling may not be present. 

Moreover, the origins of the effect remain unclear; whether it is a 
result of intelligence development during maturation or merely age- 
related disparities stemming from different living conditions during 
specific childhood phases across varying age groups. The latter possi-
bility could account for the observed inconsistencies in patterns, given 
that the fluid and frequently changing living conditions in developing 
countries, often marked by crises, can lead to rapid shifts in environ-
mental variables. However, such fluctuations might exert a lasting 
impact such that impoverished conditions early in development lead to 
lower annual developmental strides even in later life stages. Conse-
quently, children affected by adverse circumstances not only experience 
an immediate decline in IQ scores but also endure long-term re-
percussions in the form of sluggish developmental rates, resulting in 
cumulative deficits throughout their lives. 

Therefore, one potential explanation is that a segment of the Simber 
Effect observed in cross-sectional studies is an outcome of ongoing Flynn 
Effects in less developed countries. This would be the case when the 
Flynn Effect, defined as a cohort trend involving rising cognitive test 
scores, is more prominent in a developing nation than in the UK. In-
dications exist that the Flynn Effect has plateaued in numerous Euro-
pean countries, while it remains in progress, albeit at varying rates, in 
most developing countries due to ongoing economic advancement and 
enhancements in educational systems (Meisenberg, 2014). Conse-
quently, older adolescents could potentially exhibit relatively lower 
scores than young children in cross-sectional studies simply due to their 
representation of earlier birth cohorts. This aspect might significantly 
contribute to the Simber Effect (or even mimic it) in countries that have 
witnessed rapid improvements in environmental conditions and 
educational quality in recent years. 

It’s important to consider that aside from environmental conditions, 
genetic factors could also play a role in influencing cognitive develop-
ment speed. Bakhiet et al. (2018) speculated that there might be a 

Table 8 
Results from two multivariate analysis in two models predicting annual raw 
score changes for SPM+.   

Factors r β S.E. p 

Model 1 

NIQ .19 − .07 .378 .857 
CHDI .35 .25 .398 .530 
Age − .08 − .27 .301 .368 
YoA − .28 − .30 .372 .413 
Model parameter Value S.E. p 
logL(θ) − 87.680 – – 
ν .000 .234 1.000 
1 – R2 .821 .179 <.001    

Factors r β S.E. p 

Model 2 

CHDI .35 .21 .317 .516 
Age − .08 − .29 .285 .311 
YoA − .28 − .30 .114 .420 
Model parameter Value S.E. p 
logL(θ) − 74.157 – – 
ν .000 .234 1.000 
1 – R2 .822 .179 <.001 

Notes. dependent variable = RS↕; Nspl. = 15; used values z-standardized; esti-
mator = FIML; NIQ = national IQ, CHDI = combined Human Development 
Index, YoA = year of test administration. 

Table 9 
Compared sample IQs before and after correction for Simber effect (SEC).  

Group N With SEC Without SEC r d 

M SD M SD 

RPM  125  84.00  13.68  87.04  14.02  .87  − .22 
SPM  53  84.46  11.90  85.63  12.59  .93  − .10 
CPM  57  83.49  14.44  89.08  15.01  .87  − .38 
SPM+ 15  84.33  17.21  84.27  14.83  .86  .00  
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genetic dimension to the Simber Effect, potentially linked to a fast life 
history strategy. Controversially, Rushton (1995) suggested genetic 
racial differences in life history strategy, positing adaptations to varying 
ancestral ecologies characterized by different degrees of stability and 
harshness. Further research expanded this perspective beyond Rushton’s 
“three major races” (Sub-Saharan Africans, Caucasians, and East Asians) 
to include multiple of the classical anthropology’s 12 races (as seen in 
Dutton, 2018). Intelligence, geographically, correlates with a slow life 
history strategy associated with adaptation to a harsh yet stable 
ecological environment. These patterns could imply, aligning with 
Bakhiet et al.’s proposal that a portion of the Simber Effect might 
originate from genetic factors, reflecting population disparities in life 
history strategy. In simpler terms, an aspect of the Simber Effect might 
stem from certain populations adapted to an ancestral ecology that’s 
unstable yet not harsh, leading them, relatively, to mature cognitively at 
younger ages compared to slow life history strategy populations. How-
ever, their cognitive development peaks at a lower level, giving rise to 
the Simber Effect. This, of course, should be treated as a highly specu-
lative notion. 

A potential direction for testing this genetic hypothesis in the future 
could involve examining whether countries with a pronounced Simber 
Effect tend to experience puberty at earlier ages compared to countries 
without such an effect. Notably, in Western countries, puberty onset has 
been decreasing since the 19th century due to changes in nutrition and 
other environmental factors. A meaningful comparison might involve 
assessing the age of puberty in a wealthy country like Saudi Arabia today 
versus Europe today, and comparing the age of puberty in a less affluent 
nation like Sudan with Europe around 1900, a time when European 
living standards resembled those of present-day Sudan. The overarching 
Life History Theory suggests the existence of a “g factor” for life history 
influenced by both genes and the environment, affecting both physical 
and psychological maturation. 

Irrespective of these genetic speculations, it is crucial to underscore 
the significance of accounting for age differences in comparisons of 
country IQ scores (and potentially other psychological metrics). Most 
cognitive test studies are conducted within national educational sys-
tems. While results obtained during primary school age may offer a 
representative snapshot for that particular age group in countries with 
universal primary school attendance, caution is necessary when 
extrapolating these findings to young adult IQ scores, especially when 
comparing with more developed countries like the UK. We have 
demonstrated the presence of the Simber Effect in early and mid- 
primary school years (ages 6–9), and the absence of a consistent Sim-
ber Effect in ages 10 and above might stem from increased selectivity in 
school attendance as children grow older in most developing countries. 
Consequently, disparities in average IQ scores among older adolescents 
and young adults between countries are likely underestimated when 
these estimates are derived from studies involving younger children. 

Considering that most applied research pertains to country-level 
outcomes involving adult IQ scores (e.g., economic productivity, polit-
ical stability, technological innovation), future endeavors should focus 
on adjusting estimates of young adult IQ scores for the Simber Effect 
(and ongoing Flynn Effects) whenever country-level IQ estimates are 
derived from studies involving younger children: 
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Werten in der psychologischen Forschung - Probleme und Lösungen. Psychologische 
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