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ABSTRACT: The Flynn effect, which advocated that there was a rise in the global IQ score, was widely accepted by 

the relevant scientific community. However, there are recent research findings that this effect has been reversed. In 

this study, both Flynn and anti-Flynn effects were investigated. The purpose of this study is to analyze students' 

general, verbal, and visual intelligence score trends in the last six years (range = 2016–2021). The participants of the 

study included 2192 students who were in first grade in elementary school by the time of data collection. The 

Anadolu-Sak Intelligence Scale (ASIS) was used to measure the full-scale IQ, verbal IQ, and visual IQ scores of the 

participants. Participants’ mean general, verbal, and visual intelligence scores in different years were analyzed by 

trend analysis. The research findings showed that there was a descending trend in general, verbal, and visual scores 

between the years 2016 to 2021. Moreover, our findings reveal that there is a sharp decrease in IQ score trends 

between 2020 and 2021. Because of this study, the Flynn effect could not be seen in the way that was predicted.  

Keywords: Intelligence, Flynn effect, trend analysis, full scale IQ. 

ÖZ: Global IQ puanında bir artış olduğunu belirten Flynn etkisi, ilgili bilim alanında genel olarak kabul görmüştür. 

Ancak son yıllarda global IQ puanında bir düşüş olduğu görüşü yaygınlaşmıştır. Bu çalışmada Flynn ve anti-Flynn 

etkisi görüşleri araştırılmıştır. Çalışmanın amacı, öğrencilerin son 6 yıldaki (2016-2021) genel zekâ, sözel zekâ ve 

görsel zekâ puanlarının trendini analiz etmektir. Araştırmanın katılımcılarını 2192 ilkokul birinci sınıf öğrencisi 

oluşturmaktadır. Katılımcıların genel, sözel ve görsel zekâ puanlarını ölçmek için Anadolu-Sak Zekâ Ölçeği (ASIS) 

kullanılmıştır. Farklı yıllardaki genel, sözel ve görsel zekâ puan ortalamaları trend analizi ile karşılaştırılmıştır. 

Araştırma bulguları, 2016-2021 yılları arasında sözel ve görsel puanların trendinde aşağı doğru bir yön olduğunu 

göstermiştir. Özellikle 2020 ve 2021 yılları arasında zekâ puan ortalamalarında daha fazla bir düşüş olduğu 

görülmüştür. Bu araştırmada Flynn etkisinin yordamaları gözlenmemiştir. 

Anahtar kelimeler: Zekâ, Flynn etkisi, trend analiz, toplam IQ. 
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In its broadest meaning, intelligence can be defined as mental capacity, which 

includes reasoning, problem-solving, comprehension, or the ability to learn 

(Gottfredson, 1997). This list could be shortened or extended. The definition of 

intelligence is subject to change based on the theoretical standpoint of one. Though it is 

a grey concept, researchers have tried to measure it with their utmost valid tools since 

the earlier forms of the intelligence quotient (IQ) structure. One of the first tools for 

measuring intelligence was developed in the early 20
th

 century (see Binet & Simon, 

1905). Researchers have developed the modern IQ formula after experiencing 

measuring errors (Stern, 1912). The structure has continuously improved with such fast 

and analytical updates. Although not much time has passed since its first days, we use 

this concept in every part of our lives. Today, intelligence testing is used as a utility for 

educational, clinical, or even legal issues. Boring (1961) criticized the use of 

intelligence and intelligence testing because the ordinary connotation of intelligence 

was much broader. Despite its widespread use, the measurement of intelligence remains 

controversial. Aside from its usefulness, its impact on one's life cannot be 

underestimated. IQ and its use are strongly related to educational, occupational, 

economic, and social outcomes (Gottfredson, 1997). For the IQ concept to work, it is 

essential to talk about such important things in terms of the time factor.  

One of the concepts suggested for the cumulative aspect of IQ is the Flynn 

effect. Throughout most of the twentieth century, a number of prominent researchers 

showed that scores on intelligence test scores increased significantly. This increase was 

explained by the Flynn effect, which claimed there was a global rise in the IQ score 

(Dutton et al., 2016). This phenomenon has significant implications because it might 

help us to discuss the role of hereditability or environments in evaluating one’s 

cognitive capacity in the context (Hiscock, 2007). This effect might also be observed in 

developing countries such as China, Dominica, Kenya, Saudi Arabia, Sudan, and 

Turkey (see Flynn, 2012). On the other hand, many researchers (Dutton & Lynn, 2015; 

Pietschnig & Voracek, 2015; Shayer & Ginsburg, 2009; Shayer et al., 2007; Woodley & 

Meisenberg, 2013) have found that intelligence test scores have gone down in the last 

decades of the 20th century. On the other hand, numerous researchers have found a 

decrease in the scores on intelligence tests in the latter decades of the twentieth century 

(Dutton & Lynn, 2015; Pietschnig & Voracek, 2015; Shayer & Ginsburg, 2009; Shayer 

et al., 2007; Woodley & Meisenberg, 2013).  

“Flynn effect” was first reported in his 1984a study by James R. Flynn (1934-

2020). This effect refers to the rise over time in standardized intelligence test scores. In 

his research, Flynn found a 13,8-point increase in IQ scores between 1932 and 1978 in 

America. The rise in IQ scores per year was calculated as 0.3 points. The increase in IQ 

scores per decade was estimated at approximately 3 points. The study sample included 

the standardization samples of successive versions of the Stanford-Binet (SB) and 

Wechsler intelligence tests. 

Subsequent studies pointed out that these initial findings were also seen in the 

scores of various intelligence tests (Flynn, 1987). One of the most comprehensive 

studies on this subject was Flynn's cross-country meta-analysis study (1987). Within the 

scope of this study, he combined and compared the findings of a great deal of research 

conducted in 14 countries (i.e., Netherlands, Belgium, France, Norway, New Zealand, 

Canada, Germany, England, Australia, and Japan) between the years of 1950 and 1987. 
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In these studies, many verbal and non-verbal tests such as the Wechsler tests (Wechsler, 

1949), SB (Terman & Merrill, 1960), Otis Test (Otis & Lennon, 1967), Iowa Basic 

Skills Test (Lindquist & Hieronymus, 1955), Raven Progressive Matrix (Raven, 1960) 

were used. Flynn (1987) observed that the results obtained from this study were entirely 

consistent with his previous research. The rise in the global intelligence scores was 

between 5 and 25 points, and the average was 15 points. There were significant 

differences in the rate of increase in IQ scores according to age groups or countries. 

Research findings showed that a significant increase was almost universal. Taking 

everything into account, the Flynn effect asserts that a person will get a lower IQ score 

on a current version of an intelligence test than on earlier versions of the test.  

There are significant differences in the causes of the Flynn effect (McGrew, 

2010). Some researchers argue that this effect is closely related to the improvement in 

environmental resources. A possible explanation might be the prevalence of education 

and its increase in quality provided through formal and informal (Daley et al., 2003; 

Eppig et al., 2010). Consequently, over and above improving school curricula, the rapid 

spread of computer games or television may also lead to cognitive development. 

In other words, today, technological tools can familiarize us with more complex 

thinking and make it easier to understand these complex thoughts. This socio-cultural 

shift could be the catalyst for the Flynn effect. The practical effect might be another 

explanation. Accordingly, today's children encounter tests similar to intelligence tests 

more frequently. So, they both learn about the different kinds of questions and get better 

at answering these kinds of cognitive questions. 

According to this theory, it may be implied that new generations are not smarter 

than old generations; the intelligence tests may be updated. However, much more 

research is needed before such a generalization can be made. In particular, trend 

analysis for intelligence in different years will present a broader picture for this debate.  

Besides the Flynn Effect, a considerable number of studies refer to the decline of 

IQ scores in the population over time (e.g., Dutton & Lynn, 2015; Pietschnig & 

Voracek, 2015; Shayer & Ginsburg, 2009; Shayer et al., 2007). This phenomenon is 

called the Negative Flynn Effect (Dutton et al., 2016) or the anti-Flynn Effect (Woodley 

& Meisenberg, 2013). Since the mid-1990s, there has been a decrease in IQ scores in 

Norway, Denmark, Australia, Britain, the Netherlands, Sweden, and Finland (Dutton et 

al., 2016).  

Different factors have caused the decline in the global intelligence score. 

Bratsberg and Rogeberg (2018) made a general grouping as genetic and environmental. 

On the other hand, Woodley and Meisenberg (2013) examined the theories about the 

causes of the anti-Flynn Effect in four basic categories:  

 Declining cultural and environmental quality,  

 Statistical explanations, such as selecting an inappropriate sample,  

 Biological explanations based on the idea of dysgenic,  

 Hybrid effect, which is the idea that dysgenics and environmental quality 

are evaluated together. 

In summary, experts state that the IQ changes (gains or losses), known as the 

Flynn Effect and the anti-Flynn Effect, can be explained by both environmental factors 
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such as better health, better school education, better nutrition, and better educated 

parents and genetic factors such as dysgenic (Rindermann et al., 2017; Woodley & 

Dunkel, 2015). In recent years, COVID-19 may be the most crucial global change that 

affects environmental factors (Haleem et al., 2020; Rume & Islam, 2020). 

The COVID-19 pandemic and the measures have had a significant effect on the 

education of children in Turkey as well as worldwide. As of March 11, 2020, in the 

field of public life, various measures have been taken with the declaration of the 

COVID-19 disease as an epidemic. Due to the rapid spread of the disease, the Ministry 

of National Education (MoNE) activated the distance education system in order to 

support students academically and socially. Distance education, which started on March 

23, 2020, lasted until April 30, 2021. While this raises concerns about the education of 

children, researchers have begun to investigate the effects of the pandemic in the 

context of different variables. Research on COVID-19, both around the world (Azevedo 

et al., 2021; Engzell et al., 2021; Kuhfeld et al., 2020) and in Turkey (Bayburtlu, 2020; 

Erol & Erol, 2020), reveals that lockdown has negatively affected children’s 

achievement. 

On the other hand, according to König and Frey’s (2022) meta-analysis study, 

the closure of schools affected younger students’ achievement more negatively than 

older students. Lockdown not only negatively affected children's cognitive development 

but also their social and emotional development (Coller & Webber, 2020; Hornstra et 

al., 2021; Smith et al., 2021; Thorell et al., 2020; Zaccoletti et al., 2020). The study by 

Başaran et al. (2020) investigates the emotional impact of the lockdown. In this study, 

parents reported that during online education, their children had very limited 

communication with their friends and students’ communication with their teachers was 

only through online platforms. The key result of that study is that children feel unhappy 

during online education. These findings are in line with results by Hornstra et al. (2021), 

which indicate that children were much more motivated before the lockdown. All in all, 

COVID-19 has negatively affected students’ achievement and motivation. This negative 

impact on achievement may be associated with the impact of environmental variables, 

which is considered the most dominant cause of the anti-Flynn Effect. 

Apart from the sources of the Flynn Effect and the anti-Flynn Effect, these 

effects have been studied widely across gender differences. Research results differ 

depending on population limitations or sample size. Some of these studies indicate the 

same Flynn Effect or very little difference between boys and girls (Bordone et al., 2015; 

Pietschnig et al., 2011). In studies with larger samples, it was determined that the Flynn 

Effect was stronger in girls than in boys (Must et al., 2003a; Rönnlund & Nilsson, 2009; 

Weber et al., 2017). In the anti-Flynn Effect, it is said that the number of boys is going 

down faster in terms of IQ scores than the number of girls (Shayer et al., 2007). 

Current Study 

This research differs from the aforementioned studies in four dimensions. 

Firstly, this study investigates the trend of students' intelligence in the last six years 

(2016–2021) when the COVID-19 pandemic was also experienced. Second, we 

conducted this study with primary school students. Although the Flynn effect has been 

extensively studied in adolescents and adult populations (Pietschnig et al., 2021), its 

effect on primary school students is not well known. Third, the Flynn effect was 
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investigated with different intelligence tests and developmental tests, but no research 

has yet been done on the ASIS intelligence scale. Finally, the literature on Flynn Effect 

studies is very limited in economically developing countries (Rodgers, 1999), such as 

Turkey. Kagitcibasi and Biricik (2011) presented IQ gains for Turkey in the 

Goodenough-a-Man Draw test with 258 fifth graders. Based on their results, the average 

IQ gain from 1977 to 2010 (33 years) in the three different population groups was 5.24 

IQ (1.59 IQ points in ten years). Uluç et al. (2014) compared the Turkish norms’ 

composite scores of WISC-R in 1984 with the Turkish norms’ composite scores of 

WISC-IV in 2012. The participants of the study included eighty-seven children and 

adolescents. Researchers found that the scores of WISC-R were significantly higher 

than the scores of WISC-IV, and the difference could be corrected with the Flynn 

Effect. In this study, the number of participants was larger than in the previous research, 

and we used ASIS, which was the first developed intelligence test based on Turkish 

culture. In this respect, the current study will add a different perspective to Flynn Effect 

research. 

In this study, a trend analysis was conducted to determine the trend of students' 

general intelligence, verbal intelligence, and visual intelligence scores in the last six 

years (2016-2021). In accordance with this purpose, the following questions given 

below were researched.  

1. What is the trend of the students' general intelligence, verbal intelligence, 

and nonverbal intelligence scores?  

2. What is the trend of the female students' general intelligence, verbal 

intelligence, and nonverbal intelligence scores? 

3. What is the trend of the male students' general intelligence, verbal 

intelligence, and nonverbal intelligence scores? 

Method 

Participants 

The characteristics of the participants are presented in Table 1.  

 

Table 1 

The Characteristics of Participants  

 Gender  

Year Male Female Total 

2016 120 107 227 

2017 117 111 228 

2018 96 122 218 

2019 224 220 444 

2020 146 147 293 

2021 381 401 782 

Total 1084 1108 2192 
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The sample for this study was selected by purposeful sampling. Participants 

included 2192 students who were in first grade at a primary school in the city of 

Eskisehir. These students were attending three different schools. Of the total sample, 

1084 were male, and 1108 were female. The measures of the central tendency of 

students’ ages in each year were similar. The ages of the participants varied between 5.5 

and 7 years old. The mean of the students’ ages was found to be 6.28. In 2018, the 

median and mode value were both 6-years-old.  

Instrument 

The Anadolu-Sak Intelligence Scale was used to assess participants' intelligence 

(ASIS). The ASIS is the first intelligence test created, standardized, and normed in 

Turkey (Sak et al., 2016). Children aged 4 to 12 are given the test individually. It offers 

an overall intelligence assessment, a nonverbal IQ index, and a verbal IQ index (GIQ). 

The seven ASIS subtests yield the GIQ, the three verbal subtests yield the VIQ, and the 

four nonverbal subtests yield the NIQ. Vocabulary, verbal analogical reasoning, and 

verbal short-term memory make up the verbal subtests. Visual analogical reasoning, 

perceptual reasoning, visual ordered memory, and visual memory for patterns are all 

nonverbal subtests. ASIS is a reliable and effective intelligence tool. Several research 

has shown its validity and reliability for technical qualities (see, Cırık et al., 2020; Sözel 

et al., 2018; Tamul et al., 2020). General IQ, Verbal IQ, and Visual IQ each had 

reliability values of 0.99, 0.99, and 0.97, respectively (Sak et al., 2016). According to 

research on the ASIS's criteria validity, its scores substantially correspond with 

academic performance, with correlations ranging from .57 to.83 (Sak et al., 2019). In 

different research, the coefficients used to compare the ASIS, UNIT, and RIAS scores 

varied from .50 to .82 (Dülger, 2018). 

Data Collection and Data Analysis 

Data was gathered between 2016 and 2021. Each year, in September and 

October, first-graders were given the ASIS. Between 2016 and 2018, data was gathered 

in one school; in 2019, three schools; in 2020, two schools; and in 2021, three schools. 

Each elementary school is located in the heart of the city and is in a comparable 

socioeconomic group. In order to administer ASIS to pupils at a primary school, a 

protocol was signed between the research institution and the MoNE in 2016. ASIS was 

not given in any schools in 2020 as a result of the COVID-19 pandemic. As a result, 

fewer people participated this year than in previous years. Twenty-one examiners who 

are authorized to use ASIS delivered it in line with their prescribed administration 

methods. Each student participant took the test in a school room that had been set up for 

testing. Every room was suitable for individual testing. ASIS administration took 

around between 25 and 45 minutes. 

In order to examine the IQ trend curve of the students, the General Intelligence 

Index (GIQ), the Verbal Intelligence Index (VIQ), and the Nonverbal Intelligence Index 

(NIQ) scores of ASIS were used. Considering these three indexes, the mean of scores in 

different years was compared by trend analysis (Çetiner, 2000). 
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Findings 

The Trend of the Students' General, Verbal and Visual Intelligence Scores 

Descriptive findings related to the students’ ASIS scores between the years 2016 

and 2021 are presented in Table 2. The mean general intelligence (GIQ) scores ranged 

from 97.67 (in the year 2021) to 103.67 (in the year 2016). The mean verbal intelligence 

(VIQ) scores ranged from 99.20 (in the year 2021) to 103.64 (in the year 2017). The 

nonverbal intelligence (NIQ) scores ranged from 97.19 (in the year 2021) to 103.91 (in 

the year 2016). The standard deviation values for GIQ, VIQ, and NIQ ranged from 

12.481 to 16.028.  

 

Table 2 

Descriptive Statistics of The Intelligence Indexes 

Year Intelligence 

Indexes 

N Min. Max. Mean SD Skewness Kurtosis 

2016 

GIQ 227 46 135 103.67 14.351 -.605 1.187 

VIQ 227 42 141 102.99 16.028 -.469 .832 

NIQ 227 55 136 103.91 13.693 -.252 .473 

2017 

GIQ 228 52 144 102.63 14.610 -.295 1.311 

VIQ 228 57 146 103.64 13.622 -.163 .771 

NIQ 228 54 154 101.30 15.699 -.109 .818 

2018 

GIQ 218 69 151 101.34 12.481 .145 .730 

VIQ 218 31 141 101.35 14.038 -.553 2.795 

NIQ 218 38 151 100.84 13.457 -.329 2.237 

2019 

GIQ 444 46 142 101.66 14.768 -.217 .428 

VIQ 444 58 137 101.80 14.478 -.232 .102 

NIQ 444 48 146 101.48 15.249 -.199 .338 

2020 

GIQ 293 56 135 100.33 12.426 -.258 .533 

VIQ 293 50 130 100.30 11.754 -.369 .857 

NIQ 293 56 137 100.54 14.523 -.015 -.116 

2021 

GIQ 782 11 153 97.67 15.024 -.199 1.638 

VIQ 782 9 137 99.20 14.419 -.626 2.184 

NIQ 782 29 156 97.19 15.639 .091 .857 
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We found mean differences in GIQ, VIQ, and NIQ scores over the years (see 

Table 3). However, in our study, we did not conduct any variance analysis or slope 

analysis to examine whether these mean differences were significant or not. Because 

our data was acquired from standardized scores, not raw scores. Therefore, the data was 

not appropriate for these analyses. We examined only descriptive analysis to reveal the 

trend of the students’ intelligence scores in our study (Çetiner, 2000). 

Table 3 

The Means of the Intelligence Indexes 

Intelligence Indexes  Years 

2016 2017 2018 2019 2020 2021 

GIQ 103.67 102.63 101.34 101.66 100.33 97.67 

VIQ 102.99 103.64 101.35 101.80 100.30 99.20 

NIQ 103.91 101.30 100.84 101.48 100.54 97.19 

 

Figure 1 shows the trend line. In the three graphs of Figure 1, the numbers on the 

line represent the mean difference between the years. 

 

Figure 1 

The Means of the Intelligence Indexes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Trend analysis showed that there was a downward tendency from 2016 to 2021 

regarding GIQ, VIQ, and NIQ scores. Especially in 2021, there was a notable decrease 

in these three index scores compared to scores in other years. Considering the GIQ and 

NIQ scores, the highest scores of students were in 2016, while the lowest scores were in 

2021. On the other hand, VIQ scores were examined. The highest scores were in 2017, 

whereas the lowest scores were in 2021. Figure 1 shows that almost all GIQ, VIQ, and 

NIQ scores have decreased over the years. 
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The Trend of Girls' and Boys’ General, Verbal and Visual Intelligence 

Scores 

Girls’ and boys’ GIQ, VIQ, and NIQ mean scores were presented in Table 4. In 

Figure 2, we examine the mean intelligence scores of girls and boys in the last six years 

(2016–2021).  

Table 4 

The Means of the Girls’ and Boys’ Intelligence Indexes 

 Intelligence 

Indexes  

Years 

 2016 2017 2018 2019 2020 2021 

Girls 

GIQ 104.20 102.46 101.70 101.57 101.37 97.32 

VIQ 105.28 103.67 102.37 101.80 101.69 99.01 

NIQ 102.61 100.93 101.03 101.26 101.14 96.84 

Boys 

GIQ 103.19 102.79 100.88 101.75 99.29 98.04 

VIQ 100.94 103.61 100.06 101.79 98.90 99.41 

NIQ 105.07 101.65 100.60 101.69 99.95 97.56 

 

Figure 2 

The Means of the Girls’ and Boys’ Intelligence Indexes 
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As seen in Figure 2, we found a decrease in girls’ GIQ and VIQ scores between 

2016 and 2021. There were decreases in girls’ NIQ scores from 2016 to 2017 and from 

2019 to 2021, whereas there was an increase in girls’ NIQ scores between 2017 and 

2019. The girls’ highest scores in all intelligent indexes (GIQ, VIQ, and NIQ) were in 

2016, whereas the girls’ lowest scores in all intelligent indexes (GIQ, VIQ, and NIQ) 

were in 2021. Furthermore, the most decrease in girls’ scores in 2021. Examining the 

means intelligence scores of girls, we may reveal that there was a downward tendency 

from 2016 to 2021. 

We found ups and downs in the scores for boys' GIQ, VIQ, and NIQ between 

2016 and 2021 (see Figure 3). There was an increase in boys’ GIQ and NIQ scores from 

2018 to 2019, but there were decreases in boys’ GIQ and NIQ scores from 2016 to 2018 

and 2019 to 2021. Second, there was an increase in boys’ VIQ scores from 2016 to 

2017, from 2018 to 2019, and from 2020 to 2021, but there were decreases in boys’ 

VIQ scores from 2017 to 2018 and from 2019 to 2020. On the other hand, the boys’ 

highest scores of GIQ and NIQ were in 2016, whereas the highest score of VIQ was in 

2017. The boys’ lowest scores of all GIQ and NIQ were in 2021, whereas the lowest 

score of VIQ was in 2020. As a result, the outcomes varied over time when taking into 

account the boys' IQ scores. 

Discussion and Conclusion 

Although the Flynn Effect has been widely accepted, research has drawn 

attention to the anti-Flynn effect in recent years. In the current study, we investigate the 

changes in general intelligence scores, verbal intelligence index scores, and nonverbal 

intelligence index scores of first-year students over a six-year period (2016 to 2021). 

We also investigate the changes in GIQ, VIQ, and NIQ scores in terms of gender. 

The findings of the current study both support and differ from previous Flynn 

Effect research. According to the research findings, there was a downward tendency in 

GIQ, VIQ, and NIQ scores between 2016 and 2021. This finding is in line with many 

research findings (e.g., Dutton & Lynn, 2015; Pietschnig et al., 2021; Shayer & 

Ginsburg, 2009; Teasdale & Owen, 2005). The results show that IQ score decreases 

differ according to indices (GIQ- VIQ- NIQ). Generally, the decline rates show that the 

highest decline is in NIQ scores. Nonverbal intelligence scores from ASIS indexes are 

associated with fluid intelligence (Sak et al., 2016). Therefore, it can be assumed that 

this decrease in NIQ scores is due to the change in fluent intelligence. This result is 

consistent with the empirical observations that Flynn Effect has the strongest effect on 

fluid intelligence compared to crystallized intelligence (Flynn, 2000; Pietschnig & 

Voracek, 2015; Woodley & Meisenberg, 2013). Our results indicate that the highest 

decrease occurred between 2020 and 2021, with losses of -2.66 GIQ points on the total 

scale, -1.1 VIQ points, and -3.35 NIQ points. As Woodley and Dunkel (2015) stated, the 

decrease in IQ scores can be explained by the aspect of intelligence that is affected by 

environmental variables. It is inevitable that the most dramatic environmental factor 

after 2019 is the COVID-19 pandemic. Therefore, the decline in IQ scores between the 

years 2020 to 2021 is most likely rooted in Covid 19 epidemic. Previous research 

highlights the consequences of lockdown on stress, anxiety, boredom, fear, depression, 

and other psychological problems (Brooks et al., 2020). Because of the lockdown, 
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psychological problems have been observed in 40.4% of young people (Liang et al., 

2020). The COVID-19 pandemic has affected both the social-emotional development 

and cognitive development of children. In this process, with the effect of the lockdown, 

the students stayed away from their daily routines, such as the school environment. 

Students could not go out for a long time and could not communicate with their friends 

and teachers. Studies show that lockdown has reduced students' motivation to learn 

(Hornstra et al., 2021) and well-being (Grechyna, 2020; Thorell et al., 2020), and as a 

result, decreases in their emotional and cognitive skills have been determined (Coller & 

Webber, 2020; Martin-Requejo & Santiago-Ramajo, 2021). Research by Kara (2020) 

with 2590 students during the Covid-19 process shows that students generally have 

negative feelings (sad, restless, angry, worried and fearful) about Covid-19. Studies 

examining the effect of motivation on cognitive performance (e.g., Donovan, 2015; 

Duckworth et al., 2011) and studies showing that (state, trait, and test) anxiety 

negatively affects performance on IQ measures (e.g., Gass & Curiel, 2011; Hopko et al., 

2005; Wetherell et al., 2002) support this conclusion.  

Bratsberg and Rogeberg (2018) hypothesized that the Flynn Effect and the anti-

Flynn effect are both environmentally caused. According to Bratsberg and Rogeberg, 

the causes for positive and anti-Flynn effects are migration, educational values, 

education and school systems, education in families, nutrition, and health. Within the 

framework of all these reasons, the findings of the study can be discussed. It can be 

stated that the sudden change in the school system and the start of distance education 

during the COVID period may be the prominent reason for the findings. Distance 

education is one of the specific types of education that requires expertise. Teachers who 

had very limited or no experience in distance education during the Covid period were 

included in the system very quickly and it was tried to maintain the education. This 

situation may have forced teachers. The difficulties experienced by the teachers may 

have been reflected in the performance of the students as a lack of education. Research 

by Önder (2022) shows that teachers encountered many problems and think that 

learning losses occurred during the Covid-19 process. In addition, this research 

indicates that the reason for the difficulties experienced by the teachers may be their low 

techno-pedagogical education proficiency. Similar results have been reported in many 

studies. (e.g., Avcı & Yıldız, 2021; Hanbay-Tiryaki & Balaman, 2021; Can, 2020; 

Kuloğlu & Akpınar, 2022; Külekçi-Akyavuz & Çakın, 2020; Türker & Dündar, 2020). 

Therefore, the sudden change in the school system during the Covid process may be the 

reason for the decrease in IQ scores. In addition to the educational activities provided by 

the teachers, the education in the family is an important variable that affects the 

performance of the children. The study conducted with 2089 children and families by 

Lugo-Gil and Tamis-LeMonda (2008) indicates that parenting quality and family 

resources (e.g., money and time) contributed to children’s cognitive performance. We 

can state that the inadequacy of the family education support provided by the families to 

their children during the Covid process will be another reason for the decrease in the IQ 

scores in the research. 

In our study, the anti-Flynn Effect was found in both girls and boys. Our study 

revealed that the anti-Flynn Effect is stronger in girls than in boys. Above all, girls' 

GIQ, VIQ, and NIQ scores 2021 showed a sharp decline compared to boys. Many Flynn 
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Effect studies show that girls have a higher change in IQ scores. (Must et al., 2003a; 

Rönnlund & Nilsson, 2009; Weber et al., 2017). The psychological effect of the 

pandemic can explain the greater decrease in the IQ scores of female students. 

Pandemic precautions such as social distancing and many others have caused 

psychological conditions such as fear and anxiety to occur, and students are affected 

psychologically (Cao et al., 2020; Wang et al., 2020). The difficulties experienced 

during Covid-19 negatively affected the social, emotional, and psychological well-being 

of the students. According to Karaman et al. (2021), variables such as anxiety, 

depression, negative self-perception, and the impact of traumatic events had different 

effects on male and female students. Female students have higher scores in all these 

variables than male students. In other words, female students experienced the Covid-19 

process more severely than male students (Czymara et al., 2021; Karaman et al., 2021). 

This effect may have caused the decrease in the cognitive performance of female 

students to be more severe. Moreover, prior studies highlighting the negative effect of 

anxiety on IQ test performance support this view (e.g., Hopko et al., 2005). There are 

also studies that do not confirm our findings on gender differences. The finding is not in 

line with the results by Shayer et al. (2007). Shayer et al. used the Volume & Heaviness 

(VH) test based on Piaget's cognitive development model in their study. The VH test 

differs from intelligence tests based on the Cattell-Horn-Carroll model of intelligence. 

Many of the test items in VH require neither fluid intelligence nor crystallized 

intelligence, but it can be argued that they contain the necessary conditions for success 

in tests of crystallized intelligence involving quantitative reasoning (Shayer et al., 

2007). In this study, the ASIS test based on the Cattell-Horn-Carroll model of 

intelligence was used. The use of psychometric measurement tools based on different 

theoretical models in studies may have led to different results in terms of gender. On the 

other hand, Weber et al. (2017) determined that gender differences in the Flynn Effect 

varied across the regions. According to this study, the Flynn Effect gender interaction 

differs in Northern, Central, and Southern Europe. It should be noted that an Estonian 

(Must et al., 2003b), an English (Shayer et al., 2007), and a Swedish (Rönnlund & 

Nilsson, 2009) study also have reported different result in terms of gender. Our study 

was conducted with Turkish students. Therefore, this may be another reason girls' 

scores decreased more than boys in our study. 

In conclusion, we found that the GIQ, VIQ, and NIQ scores decrease over time. 

Our findings reveal that there is a sharp decrease between 2020 and 2021. The decrease 

may have occurred due to the negative impact of COVID-19 on the psychological 

structure of the students. Therefore, this situation will also be reflected in students’ 

cognitive performance. Another result of this study is that girls are more likely to be 

under the influence of decline than boys. Considering all this together, it can be said that 

our research findings support the anti-Flynn Effect, but further research is needed to 

confirm this phenomenon. 

Limitations and Suggestions 

There are a number of limitations to this study. One of these limitations is that 

the participants in our samples came from three different schools. The main reason the 

sample was limited to three schools is that the Ministry of National Education approved 

the ASIS protocol for these three schools. Further studies can be conducted to include 



Intelligence Differences across Years: A Trend Analysis 

 

 

© 2023 AKU, Kuramsal Eğitimbilim Dergisi - Journal of Theoretical Educational Science, 16(1), 107-126 

 

119 

schools in regions with different demographic characteristics, such as different socio-

economic statuses and different cultural backgrounds. On the other hand, this study was 

conducted with students between the ages of 5.5 and 7. The later studies also included 

older students. The Flynn Effect differed across countries and was more prominent in 

adults than children (Laciga & Cigler, 2017). IQ gains may differ between younger to 

older children (Flynn, 1984b, 2009; Lynn, 2009). One of the latest research by Flynn 

and Shayer (2018) shows no change in preschoolers, mild losses at high school, and 

possible gains by adults in the Netherlands data. On the other hand, in this research 

Australia and France data shows a different result. Also, the researchers conclude that 

IQ trends vary dramatically by age. So, in future studies, GIQ changes in older children 

can be looked at, and the results and reasons can be discussed. 

A second limitation is that we did not test the measurement invariance of ASIS. 

Measurement invariance is testing whether the measurement results are equal to each 

other. Ensuring the measurement invariance of a scale is vital in terms of using the 

measured variable in different groups. Before making a comparison, a researcher should 

first determine whether the measuring instrument is operating in a similar manner for all 

groups (Huck, 2012). It may be recommended to examine the Flynn Effect after testing 

measurement invariance analyses in different groups (e.g., gender, different cultures, 

and different socio-economic groups). 

Finally, it needs to be acknowledged that in this study, we used one intelligence 

test, ASIS. Results may vary in studies conducted with different intelligence tests. 

Therefore, the results of different intelligence tests can be examined in future studies. 
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