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ABSTRACT 
It has been reported that young age of school onset has important effects on academic 
and behavioral outcomes. Although there are studies using multinational data, data 
from low and middle income countries are few. As part of a larger study about 
mathematics learning difficulties, the aim of the present study was to evaluate the age 
of school entry on mathematics ability and general ability in standard tests and 
emotional and behavioral problems reported by their teachers among 2058 third grade 
students in Ankara, second biggest and capital city of Turkey. Results indicated lower 
mathematics and general abilities and higher hyperactivity/impulsivity, inattention and 
emotional problems scores as well as less prosocial behavior in the youngest group of 
children. Effect sizes were largest for general ability and mathematics ability. Our data 
were largely consistent with previous studies from other countries, and extended the 
literature by providing data from a middle income country. 
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INTRODUCTION 
In Turkey, due to changes in law on school entry age (primary school, first grade), parents have faced a challenge 
as they had to make a decision. There is a graded system on school entry age: children older than 72 months are 
mandatory to enter school, children between 69-72 months may not enter school when parents provide a document 
from physicians indicating that the child is not ready for school, children between 66-68 months may not enter 
school when parents do not apply, children between 60-65 months may enter school if parents apply, and children 
who are younger than 59 months may not enter the first grade. This complex legal system leads to a mix of children 
with different ages in the same grade. Several parents applied to hospitals and clinics to have official medical 
documents indicating that their children are not eligible to enter school system, for they had concerns about their 
performance and adjustment at school. 

Their concern is not without reason. Children who enter school one year later have 13% lower risk of repeating 
grade (Elder & Lubotsky, 2009), and achieve better at school (Lien, Tambs, Oppedal, Heyerdahl, & Bjertness, 2005). 
On the other hand, effect of schooling age on adult labor market performance seems not to be significant (Dobkin 
& Ferreria, 2010). Using Trends in International Mathematics and Science Study (TIMSS) data, researchers showed 
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that youngest students in fourth and eighth grades have significantly lower standardized test scores when 
compared with oldest students (Bedard & Dhuey, 2006), indicating the longer run impact of relative age. 

Effects of being younger-for-grade are not restricted to academic performance. Attention deficit hyperactivity 
disorder (ADHD) diagnosis is increased in younger children (Elder & Lubotsky, 2009). Children born just under 
the cutoff date of kindergarten entry are less likely to be diagnosed ADHD and to be treated with a stimulant 
(Evans, Morrill & Parente, 2010). Teacher reports are very important for ADHD diagnosis and teachers compare 
children with their peers. These findings call to attention the importance of relative standards in ADHD diagnosis 
(Elder, 2010).  

Relatively younger age at school entry is also associated with higher risk of problems other than ADHD. 
Younger-for-grade students have been reported to be more likely classified as having learning disabilities (Dhuey 
& Lipscomb, 2008; Gledhill, Ford, & Goodman, 2002; Martin, Foels, Clanton, & Moon, 2004). Muhlenweg (2010), 
based on data from 17 countries, showed that relatively younger students were are commonly victims of school 
violence. Another study reported higher rates of teenage pregnancy among younger school entrants (Black, 
Devereux, & Salvanes, 2011). It has also been showed that children who entered school younger has a higher risk 
of being hyperactive at age 8 (but not age 11); at age 11 they were less adaptive to change. Those children who were 
relatively older at school entry has increased self-esteem years later (Thompson, Barnsley, & Battle, 2004). In a large 
cross-sectional study, Goodman and associates reported that relatively younger children at school had higher 
scores at both teacher and parent reports; they were also at increased odds of having a psychiatric diagnosis. 
Authors commented that the results were consistent with “relative age” explanation rather than “season of birth” 
explanation (Goodman, Gledhill, & Ford, 2003). However, early school entry did not have a significant impact on 
IQ (Mühlenweg, Blomeyer, Stichnoth & Laucht, 2012).  

On the other hand, previous literature is not totally conclusive. Morrison and colleagues (Morrison, Griffith, & 
Alberts, 1997) found that relatively younger children made as much progress as older children at first grade. These 
children also made more progress than they would if they were in kindergarten. Several other studies reported no 
disadvantage of being younger for cohort in academic, behavioral or social terms (Buntaine & Costenbander, 1997; 
De Meis & Stearns, 1992; Jones & Mandeville, 1990; McNamara, Scissons, & Simonot, 2004). When the other side of 
the coin is examined, delayed entry to school may also lead to both positive and negative results. Taken together, 
most of the studies showed that delayed entry to school has “no, little, negative or diminishing effects” (Martin, 
2009).  

Therefore, effects of younger age of school entry on academic and behavioral outcomes are not clear. Although 
there are studies using multinational data, data from low and middle income countries are few. The aim of the 
present study was to evaluate age of school entry on mathematics ability and general ability in standard tests and 
emotional and behavioral problems reported by their teachers among third grade students in Ankara, second 
biggest and the capital city of Turkey.  

In sum, we collected data from third grade students by using general ability and mathematics ability tests and 
teacher questionnaires. We divided the sample into three groups based on their age of school entry (early entrants, 
correct age for entry and late entrants). We investigated the effect of the age of school entry on mathematics 
performance and some behavioral measures by taking into account the socioeconomic status, general ability and 
teacher reports about the students. 

METHODS 

Sample 
Sample was part of a study on dyscalculia in third grade students. The parent study has three stages: screening, 

dyscalculia assessment and functional magnetic resonance imaging. For the first stage, 13 primary state schools at 
Ankara center were selected to represent lower, medium and higher socioeconomic backgrounds. At the screening 

Contribution of this paper to the literature 

• In many countries, the age is a very important variable in school entry. So it would be valuable to know if 
it makes any effect on students’ academic and general achievements during the school years. 

• It is also important to know the effect of dramatic changes in school entry rules. 
• Findings on the effects of younger age of school entry on academic and behavioral outcomes are not clear. 

Although there are studies using multinational data, data from low and middle income countries are few. 
The present study evaluates the effects of age of school entry on mathematics ability and general ability in 
standard tests and emotional and behavioral problems reported by their teachers among third grade 
students. 



 
 

EURASIA J Math Sci and Tech Ed 

 

2557 
 

phase, all students at the third grade from the selected schools were included. 2058 third grade student from these 
schools were screened with general ability (Raven’s Standard Progressive Matrices) and mathematics ability tests 
(Mathematics Achievement Test and Calculation Performance Test) and screening questionnaires filled by their 
teachers (Swanson, Nolan, and Pelham –IV Questionnaire and Strengths and Difficulties Questionnaire). Data 
collected from 143 subjects were incomplete; therefore, 1915 subjects were included in data analysis. Raven’s test 
and mathematics achievement tests were conducted by trained researchers in two separate sessions. Ankara 
University Internal Review Board approved the study. 

Measurements 
Swanson, Nolan, and Pelham –IV Questionnaire (SNAP-IV): Items include 18 ADHD symptoms, 9 in each 

hyperactivity/impulsivity and inattention subscales. Items are rated on 4 point scale from (0) not at all to (3) very 
much. Average rating per item (ARI) subscale score is calculated by adding all points in the subscale and dividing 
it by 9. SNAP-IV is reported to be a reliable and valid instrument (Bussing et al., 2008). In our study, teachers 
completed the SNAP-IV. 

Strengths and Difficulties Questionnaire (SDQ, Goodman et al, 2001): SDQ gets information on 25 attributes, 
which are divided into 5 scales: emotional symptoms, conduct problems, hyperactivity-inattention, peer problems 
and prosocial behaviors.  Extended forms include an impact supplement which provides information on whether 
the respondent thinks that the child has a problem and the impact of the problem in terms of social impairment, 
burden, chronicity and overall distress. SDQ has satisfactory reliability and validity (Goodman, 2001). Turkish form 
is also reported to be valid and reliable (Güvenir et al., 2008).  We used SDQ Teacher form in the study.  

Raven Progressive Matrices (RPM): We used Standard Progressive Matrices (SPM). SPM includes 5 sets of a 
total of 60 diagramatic puzzles with increasing difficulty. Test has been reported to have good reliability and 
validity (Raven, 2000).   

Mathematics Achievement Test (MAT, Fidan, 2013): It includes counting, number patterns and basic 
calculation, and based on Turkish Ministry of Education mathematics curriculum. It takes almost 45 minutes to 
complete the test. Cronbach alpha coefficient is 0.93 for third grade.  

Calculation Performance Test (De Vos, 1992; Olkun, Can, & Yeşilpınar, 2013): The test consists of 5 columns of 
arithmetic calculations (subtraction, multiplication, division, addition and mixed). One minute is allowed for each 
column and total correct answers are taken into account.  

Data Analysis: Based on age of school entry, the sample was divided into three groups: early entrants (age of 
entry: 61-65 months, n=89), correct age for entry (age of entry: 66-77 months, n=1337), late entrants (age of entry: 
>78 months, n=464). Socioeconomic status (based on school district, low: n=837, middle: n=1078), gender (male: 
947, 49.5%), Raven’s SPM scores were other independent factors. Data on Kindergarten attendance was obtained 
from 1565 subjects, and was included in separate analysis and reported only when different from the main analysis. 
First, in univariate analysis of variance (ANOVA), we investigated the effects of each independent variable on 
mathematics achievement tests, SNAP-IV Hyperactivity/Impulsivity and Inattention ARI scores, SDQ Total 
Problems and Prosocial Behaviors scores. Second, we used logistic regression analysis to investigate the relative 
effects of the independent variables. In these models, Raven SPM score, age of school onset group, socioeconomic 
status (SES), and gender were independent factors. Analysis were performed separately for each outcome. 
Outcomes were defined as being in the lowest 10th percentile for MAT, CPT, SDQ Prosocial Behaviors scores, or in 
the higher 10th percentile for SDQ Total Problems, SNAP-IV Hyperactivity/Impulsivity and Inattention ARI 
scores. In the binary logistic regression analysis, the outcomes were coded as 1 and other cases were coded as 0. 
Values of p<.05 were reported as statistically significant. 

RESULTS 
Age groups: MAT, CPT and SPM were available for 1904, 1900 and 1898 students, respectively. SDQ and SNAP-

IV were available for 1621 and 1580 students, respectively. Current age range of the sample was 87 to 123 months. 
Girl to boy ratio was not statistically significant between age groups, x2 (1, N=1904) =1.8, p=0.4). 

Univariate Effects of Independent Variables on Mathematics Ability and Teacher Ratings 
1- Age of school entry: Descriptives were summarized in Table 1. Results indicated that mathematics ability, 

F(2, 1883) = 23.7; p<.001, general ability F(2, 1879) = 21.4; p<.001, and prosocial behaviors F(2, 1630) = 6.2; p=.002, 
increased significantly with age of school entry among third grade students. On the other hand, SDQ Total 
Problems score F(2, 1651) = 4.4; p=.01, and SNAP-IV based attention problems F(2, 1604) = 14.4; p<.001, and 
hyperactivity/impulsivity F(2, 1604) = 7.0; p<.001), decreased with age of school entry. However, all effect sizes 
were very small (η2 between 0.006 and 0.025). 
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2- Gender: Gender was a factor for mathematics ability, emotional and behavioral measures. Results indicated 
that girls had higher MAT F(1, 1904) = 7.1; p=.008, SPM general ability F(1, 1904) = 12.0; p=.001, and prosocial 
behaviors scores F(1, 1651) = 13.9; p<.001. On the other hand, SDQ Total Problems score F(1, 1651)= 8.4; p=.004, 
SNAP-IV Inattention ARI F(1, 1625)= 39.7; p<.001,  and Hyperactivity/Impulsivity ARI F(1, 1625) = 80.1; p=.001, 
were higher in boys. All effect sizes were very small (η2 between 0.004 and 0.047). 

3- SES: Results indicated that MAT F(1, 1904) = 9.9; p=.002, CPT F(1, 1904) = 23.7; p<.001, SPM general ability 
F(1, 1904)= 11.7; p=.001, and prosocial behaviors F(1, 1651) = 13.9; p<.001, were higher in higher SES group. On the 
other hand, SNAP-IV based attention problems F(1, 1625) = 15.2; p<.001,  and hyperactivity/impulsivity F(1, 1625) 
= 10.2; p=.001, decreased with SES. All effect sizes were very small (η2 between 0.006 and 0.009). 

4- General Ability: General ability had a significant and larger effect on all variables. MAT F(1, 1904) = 961.4; 
p<.001, η2=.34, CPT F(1, 1904) = 551.0; p<.001, η2=.23), and prosocial behaviors scores F(1, 1651) = 69.9; p<.001, 
η2=.04) increased with higher general ability, measured by Raven SPM. On the other hand, SDQ Total Problems 
score F(1, 1651) = 41.2; p<.001, η2=.03), SNAP-IV Inattention ARI F(1, 1625) = 190.6; p<.001, η2=.11),  and 
Hyperactivity/Impulsivity ARI F(1, 1625) = 57.9; p=.001, η2=.04), were higher in children with lower general ability.  

5- Kindergarten: MAT F(1, 1583) = 29.6; p<.001, CPT F(1, 1583) = 17.0; p<.001, SPM general ability F(1, 1583) = 
42.3; p<.001, and prosocial behaviors F(1, 1353) = 10.0; p=.002, were higher in children who attended Kindergarten. 
On the other hand, SNAP-IV based attention problems F(1, 1335) = 4.7; p=.030) were lower among these children. 
Effect sizes were between 0.004 and 0.026. 

Lowest Mathematics Ability and Prosocial Behaviors and Highest Problem Groups 
1- Age of school entry: There was a “dose-response” effect between age of school entry and rates of having 

MAT (early: 27.0%; on-time: 13.0%; late: 9.9%) and CPT scores (early: 23.6%; on-time: 10.3%; late: 6.9%) lower than 
10th percentile. Late entrants have lower rate of SDQ Prosocial Behaviors (early: 13.9%; on-time: 14.7%; late: 7.9%) 
score lower than 10th percentile. On the other hand, children who entered school earlier also had higher rates of 
having SNAP-IV Inattention (early: 21.3%; on-time: 12.1%; late: 8.0%) and Hyperactivity/Impulsivity ARI (early: 
18.8%; on-time: 11.3%; late: 6.5%), and SDQ Total Problems (early: 16.0%; on-time: 13.5%; late: 8.3%) scores over 
90th percentile when compared with other students.  

2- Gender: Rate of boys was significantly higher than girls (14.9% vs 11.2%) for having MAT score and SDQ 
Prosocial Behaviors score (16.8% vs 9.1%) lower than 10th percentile. Boys also had higher rates of having SNAP-
IV Inattention (17.2% vs 6.0%) and Hyperactivity/Impulsivity ARI (14.5% vs 6.3%), and SDQ Total Problems (14.7% 
vs 10.0%) scores over 90th percentile when compared with girls.  

3- SES: Children from lower SES background had significantly higher rates of having SDQ Prosocial Behaviors 
score (17.4% vs 9.3%) lower than 10th percentile. These children also had higher rates of having SNAP-IV 
Inattention (13.5% vs 7.9%) and Hyperactivity/Impulsivity ARI (14.2% vs 9.3%), scores over 90th percentile when 
compared with children from higher SES.  

4- Kindergarten: Children who did not attend to Kindergarten had higher rates of MAT (19.7% vs 9.4%), and 
CBT (15.4% vs 8.1%) lower than 10th percentile. These children also had higher rates of having SDQ Total Problems 
(14.1% vs 9.9%) scores over 90th percentile when compared with other children. 

MULTIVARIATE MODELS 

Mathematics Ability 
Logistic regression analysis indicated that being in the lowest 10th percentile for MBT performance was 

associated with lower Raven SPM score (See Table 2 and 3 for details). On the other hand, being in the lowest 10th 
percentile for CPT score was associated with Raven SPM score and younger age of school entry. 

Table 1. Comparisons among the groups based on the age of school entry 
 Age of School Entry Significance 

 Early Entrants Correct-for-age Late Entrants F; p η2 
Gender (male %) 44.9% 50.5% 47.8%   
MAT 6.4±4.0 8.8±4.1 9.6±4.1 23.7; <.001 .025 
CPT 66.0±25.3 77.8±25.9 82.6±24.5 17.2; <.001 .018 
SNAP-4 Inattention .72±.81 .55±.73 .36±.60 14.4; <.001 .018 
SNAP-4 Hyperactivity .59±.85 .40±.65 .31±.58 7.0; .001 .009 
SDQ Total 13.0±4.7 12.2±4.1 11.7±3.4 4.4; .012 .006 
MAT: Mathematics Achievement Test, CPT: Calculation Performance Test, SNAP-4: Strengths and Difficulties scores 
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Teacher Ratings 
Being male, having lower Raven SPM score, lower SES and younger age of school entry were all associated with 

increased risk of being in the lowest 10th percentile for prosocial behaviors, and 90th percentile of SDQ Total 
Problems score, and SNAP-IV Inattentiveness and Hyperactivity/Impulsivity ARI. Overall, results suggested that, 
female students and students with better general ability had better prosocial skills and lower behavioral problems. 
Students with older age of school entry had less attention problems, hyperactivity and impulsivity. 

DISCUSSION 
Our results indicated that there were several significant age related differences among students in the same 

grade. These differences included lower mathematics in the youngest group of children in third grade when 
compared with particularly oldest group of children in the same grade. Also youngest children showed lower 
general abilities and higher SNAP-IV hyperactivity/impulsivity, SNAP-IV inattention and SDQ emotional 
problems score as well as less prosocial behavior than oldest ones. This was consistent with a previous study which 
used parent and teacher rated SDQ to compare relative age effects and reported higher total problem scores in 
younger children (Goodman et al., 2003). Mean age difference between youngest and oldest group in the analysis 
was almost 16 months. Effect sizes of differences of means between the youngest and oldest age groups were largest 
for general ability and mathematics ability. Effect sizes for behavioral measures were smaller; largest difference 
was in SNAP-IV Inattention score. Smaller effect sizes were detected for SDQ Emotion Problems and Prosocial 
Behaviors, and SNAP-IV Hyperactivity/Impulsivity. Gender was another important factor, particularly for 
Hyperactivity/Impulsivity, Inattention and Conduct Problems. This was consistent with previous studies which 
reported higher prevalence of these problems in males (NICE ADHD Guideline, 2008). Effect size of gender on 
mathematics and general abilities were small.  

Table 2. Results of the logistic regression analysis 
 MAT CPT 
 B SE Wald p OR (95%CI) B SE Wald P OR (95%CI) 

Gender .17 .16 1.2 .28 1.2 (.87-1.6) -.17 .17 .96 .33 .85 (.61-1.2) 
Age of school entry 3.1   .22  5.1   .078  
Correct for age -.40 .28 1.9 .16 67.2 (.39-1.2) -.46 .29 2.4 .12 .63 (.35-1.1) 
Late entry -.56 .32 3.1 .08 .57 (.30-1.1) -.77 .34 5.1 .02 .46 (.23-.91) 
RSPM -.14 .01 227.8 <.001 .87 (.85-.88) -.14 .01 188.4 <.001 .87 (.85-.89) 
SES -13 .16 .73 .39 .88 (.65-1.2) -15 .17 .79 .38 .886 (.62-1.2) 
*RSPM score, age of school onset group, socioeconomic status (SES), and gender were independent factors.  
**Outcomes were defined as being in the lowest 10th percentile for MAT, CPT, SDQ Prosocial Behaviors scores, or in the higher 10th percentile for 
SDQ Total Problems, SNAP-IV Hyperactivity/Impulsivity and Inattention ARI scores.  
***CI: Confidence Interval. 

Table 3. Results of the logistic regression analysis (continuing from Table 2) 
 SNAP-4 Inattention SNAP-4 Hyperactivity SDQ Total 

 B SE Wald p OR 
(95%CI) B SE Wald P OR 

(95%CI) B SE Wald P OR 
(95%CI) 

Gender .87 .18 22.6 <.001 2.3  
(1.7-3.4) 1.2 .18 41.9 <.001 3.2  

(2.2-4.5) .36 .16 5.0 .025 1.4  
(1.1-2.0) 

Age of 
school entry 7.1   .029  7.6   .022  5.1   .078  

Correct for 
age -25 .32 .61 .43 .78  

(.42-1.5) -.53 .30 3.1 .08 .59  
(.33-1.1) .02 .34 .002 .96 1.0  

(.53-2.0) 

Late entry -.82 .37 4.8 .03 .44  
(.21-.92) -.93 .35 7.2 .007 .40  

(.20-.78) -.45 .38 1.5 .23 .64  
(.31-1.3) 

RSPM -.08 .01 71.8 <.001 .92  
(.91-.94) -.04 .01 22.5 <.001 .96  

(.94-.98) -.05 .01 37.8 <.001 .95  
(.93-.97) 

SES -.49 .17 8.0 .005 .61  
(.44-.86) -.40 .16 6.2 .013 .67  

(.49-.92) .35 .16 4.8 .028 1.4  
(1.0-1.9) 

*RSPM score, age of school onset group, socioeconomic status (SES), and gender were independent factors.  
**Outcomes were defined as being in the lowest 10th percentile for MAT, CPT, SDQ Prosocial Behaviors scores, or in the higher 10th percentile for 
SDQ Total Problems, SNAP-IV Hyperactivity/Impulsivity and Inattention ARI scores.  
***CI: Confidence Interval. 
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Results suggested that, when compared with the oldest group, youngest students were less mature in cognitive 
and behavioral terms. Attention problems were associated with both general ability and mathematics ability (r=-
.33 and -.40, respectively). There were at least three possible explanations, which were not mutually exclusive, of 
this association. First, this association might be spurious. It can be speculated that, attention problems reported by 
teachers might be influenced by academic performance, which was lower in younger students, as indicated by 
worse mathematics ability. It has been reported that teacher reports may be based on comparison of children with 
their peers (Evans et al., 2010). Older, and more cognitively mature, children had higher mathematics ability and 
more prosocial behaviors. This may lead to a less favorable assessment of younger children by the teachers. In fact, 
it has been suggested that, children who were just under the cut-off age for school entry, who are older, had lower 
rate of ADHD and stimulant treatment (Evans et al., 2010). Second, children with lower general (lower SPM score) 
or mathematics ability might have more prominent attention problems and hyperactivity/impulsivity. It is well 
known that attention problems and hyperactivity/impulsivity is more common in subjects with learning problems 
(NICE ADHD Guideline, 2008). Third, subjects with attention problems might have lower academic performance, 
which has also been reported extensively (e.g. Wolraich et al., 2003). 

Our results were consistent with previous studies. It has been shown that youngest children in a given grade 
had lower standardized test scores when compared with oldest students (Bedard & Dhuey, 2006), and children 
who enter school early had a higher risk of repeating grade (Elder & Lubotsky, 2009), and achieve less at school 
(Lien et al., 2005). Younger children also have a higher risk of receiving ADHD diagnosis (Elder & Lubotsky, 2009), 
being victim to bullying (Muhlenweg, 2010), and having learning disabilities (Dhuey & Lipscomb, 2008; Martin et 
al., 2004). In our sample, due to regulatory changes, age range was over one year in third grade. This was larger 
than most of the previous studies. Multiplier processes are important in amplifying differences. In fact, younger 
children in school were reported to have higher risk of psychopathology in adolescence, much later than school 
entry (Goodman et al., 2003). From an academic stand-point, older students’ maturity advantage may increase their 
chance of selection for advanced curriculum groups or faster progress in a common curriculum, leading to 
accumulation of more skills (Bedard & Dhuey, 2006). Gender, socioeconomic status, race and other factors may also 
show multiplying effects. These processes may even be more evident in Turkey, where high-school and college 
entries depend on success in centrally administered examinations. In high-school exams, students are compared to 
their same grade peers, and there are huge quality differences between high-schools, which will further increase 
academic differences.  

Limitations of the study included lack of a valid and reliable socioeconomic status indicator, lack of parent 
reports, assessment of only general and mathematics abilities. In Turkey, during the first four grades, teachers are 
responsible for a single classroom. We collected data at April, near end of the spring term. Therefore, we believe 
that teachers had ample opportunity to have valid and reliable opinions about their students. On the other hand, 
Elder reported that (2010), age of school entry affected teachers’ perceptions of whether the child exhibits ADHD-
related symptoms more strongly than parental perceptions. Therefore, parent reports might not show the age 
effects we reported. 

We reported in this article data from a low-middle income country, which included academic and behavioral 
variables obtained from a single sample. Although academic variables have been reported more extensively in 
multinational studies, behavioral data are more sparse. Our data were largely consistent with previous studies from 
other countries, and extended the literature by showing evidence related to the differences in a single school grade. 
The data indicated that younger children in the same school grade showed lower general and mathematical ability 
and higher ADHD symptom scores based on teachers’ evaluations. 
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