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The current study explored the influence of birth order and family size on academic 
achievement, divergent thinking (DT), and problem finding (PF) with a sample of 
156 gifted male and female Arab students (M= 12.21 years, SD= 1.75). Regarding 
academic achievement, it was found that first-borns possessed higher grade point 
averages (GPAs) than did other-born children. Family size was also related to 
academic achievement-participants from smaller-sized families had significantly 
higher GPAs compared with gifted students from middle- and large-sized families. As 
for the influence of birth order and family size on both DT and PF, a multivariate 
analysis of variance showed significant differences for birth order and the interaction 
between birth order and family size in the originality dimension of PF. Non-
significant differences were found concerning family size. The follow-up analyses of 
variance showed that later-born gifted students scored higher than first-, second-, 
third-, and fourth-born children in PF originality. Later-born gifted students who 
scored higher on originality were from smaller families. No significant influences for 
birth order and family size were found concerning fluency for both DT and PF as 
well as DT originality. Limitations and future directions are discussed. 

 

To cite this article: 
AlSaleh, A., Abdulla, A.M., Ayoub, A.E.E., & Hafsyan, A.S.M. (2021). The effects of birth order and 

family size on academic achievement, divergent thinking, and problem finding among gifted students. 

Journal for the Education of Gifted Young Scientists, 9(1), 67-75. DOI: 

http://dx.doi.org/10.17478/jegys.864399 

Introduction 

Unlike earlier theories of giftedness which mainly focused on the person, the modern conceptions of giftedness 

consider several external factors that influence the gifted child. These factors, including expertise (Feldhusen, 2005), 

noncognitive abilities (Gardner, 1983; Renzulli, 2005), chance (Gagné, 2004; Tannenbaum, 1997), and environment 

(Miedijensky, 2018; Olszewski et al. 1987; Olszewski-Kubilius et al. 2014) are essential to understand how gifts can 

be transformed into a talent in one domain or more (Albert, 1980a, Runco & Albert, 2005). As Feldhusen (2005, p. 

64) put it, “Gifts come from people. Nature gives no gifts; but it does transmit some genetic potentials. Genetic 

potentials unfold in interaction[s] with stimulating experiences structured by parents, family, home, schools, 

teachers, and curricula.” 

This assertion is consistent with well-known theories and conceptions of giftedness such as Gagné’s 

Differentiated Model of Giftedness and Talent (DMGT; Gagné, 2004), and Renzulli’s Three-Rings Model theory of 

giftedness—in which he distinguishes between schoolhouse giftedness and creative-productive giftedness (Renzulli, 2005). 

In his DMGT model, Gagné (2004) well explained how gifts (natural abilities) in one or more domains such as 

intellectual, creative, socio-affective, and psychomotor, might (or might not be) transformed into talents in specific 

fields such as language, math, arts, sports, science, and chess. A successful transformation from gifts to talents, 

according to Gagné, depends on four catalysts: (a) chance, (b) intrapersonal skills, (c) developmental process, and (d) 
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environment. Environment, especially family environment, plays a major role in shaping the personality and 

cognitive abilities of gifted children (Albert, 1980a, 1980b; Olszewski-Kubilius, 2018; Runco & Albert, 2005).  

The family, with which gifted children spend most of their time (Colangelo & Dietmann, 1983), plays a crucial 

role in the transformation from what is known as intellectual giftedness (the potential) to creative giftedness (the 

realization of giftedness; Albert, 1980; Renzulli, 2005). Parents of gifted children not only influence their children’s 

cognitive abilities through genes, but also through: (a) values (e.g., knowledge, hard work, persistence, etc.), (b) 

support (financial, psychological, and emotional), (c) parenting style (permissive or authoritative), and (d) beliefs 

about criteria of success in life. Parents who believe in academic achievement as the only indicator of future success 

will focus/emphasize the importance of education, and only education, because they believe it is the only way to get 

a better job and thus improve one’s socioeconomic status (Olszewski-Kubilius, 2018). In contrast, parents who see 

education and academic achievement as important, but not necessary for future success, will encourage behaviors 

related to creativity and creative thinking such as curiosity, risk-taking, openness to experience, and 

unconventionality. The former type of parents will put all their efforts in one basket (academic achievement), while 

the latter type of parents will diversify their children’s experiences and guide them to “fall in love” with a topic or a 

domain (Torrance, 1995) since academic achievement is not the only means of success. 

As noted, parents have a powerful influence on gifted children’s talent development. However, the factors 

mentioned above do not affect all siblings equally. Other factors such as birth order and family size determine the 

time and opportunity each child receives within a family. Thus, it is not surprising that a great deal of research has 

examined the effect of birth order on different variables including coping strategies (Breik & Zaza, 2019), 

personality (Barton, 2005), sibling relationships (Ben-Artzey Schieber, 2019), and perfectionism (Sondergeld et al. 

2007). However, the effect of birth order and family size on intelligence and achievement has received the lion’s 

share of researchers’ attention (e.g., Albert, 1980a; Breland, 1972; Cox, 1977; Rodgers et al. 2000; Sulloway, 1966; 

VanTassel-Baska, 1983). Overall, these works suggest that first-borns surpass their siblings in intelligence quotient 

(IQ) and academic achievement; however, little is known about the effect of birth order on creativity among gifted 

samples. 

The next section summarizes the main findings of research on the effect of birth order on IQ and academic 

achievement among gifted children. The section after that sheds light on the effect of birth order on divergent 

thinking (DT) and problem finding (PF). 

The Effect of Birth Order and Family Size on IQ and Academic Achievement 

There is ample evidence that gifted students are first-borns, regardless of whether IQ or academic achievement (i.e., 

grade point average [GPA]) is used to define “giftedness.” For example, Cox (1977) found that 50% of his sample 

were first-borns; while Albert (1980b) found that, among his sample of high-IQ gifted boys, 18 were only-children 

or first-borns (69.2%). Moreover, in a study of 465 gifted students, VanTassel-Baska (1983), who studied the 

profiles of several talented students, found that first-borns scored higher on the Scholastic Aptitude Test. In 

addition, Margot and Rinn (2016) reported that, among 96 gifted adolescents, 40% were first-borns or only-children. 

These findings are consistent with other seminal works conducted with non-gifted samples regarding the effect of 

birth order on academic achievement and IQ (e.g., Adams & Phillips, 1972; Altus, 1965; Belmont & Marolla, 1973; 

Damian & Roberts, 2015; Farley, 1978; Paulhus et al. 1999; Roe, 1953; Sampson, 1962; Sulloway, 2001). 

As for family size, Olszewski et al. (1987) reported that most gifted students were from small-sized families (i.e., 

two to three siblings). This makes sense because raising a gifted child requires a lot of time, effort, and resources 

(Moore, 1982). Some researchers have argued that “family size and family spacing are much more important than 

birth order in creating an environment which fosters intellectual development” (Parker, 1998, p. 30). However, 

studies that were conducted with non-gifted samples yielded contradictory findings, such as that family size was 

unrelated to achievement or IQ (e.g., Abdel-Khalek & Lynn, 2008; Cicirelli, 1967; Rodgers et al. 2000). 

Nevertheless, as this study examined a gifted sample, we predicted that academically gifted students would be 

more represented in smaller (vs. larger) families. Therefore, our hypotheses regarding the influence of birth order 

and family size on academic achievement were as follows: 

H1a: First-born gifted students will have higher academic achievement scores (i.e., GPAs) than middle-born and 

last-borns. 

H1b: Gifted students from smaller families will have higher academic achievement scores (GPAs) than gifted 

children from larger families. 
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The Effect of Birth Order and Family Size on DT and PF 

In his famous book, Born to Rebel: Birth Order, Family Dynamics, and Creative Lives, Sulloway (1996) showed that 

first-borns are ambitious, conscientious, achievement oriented, more conforming, and conventional; while later-

borns are more open to experience, risk-takers, and radically innovative. These assertions were tested in creativity 

literature (e.g., Datta, 1968; Eisenman, 1987; Farley, 1978; Sampson, 1962) before and after Sulloway published his 

works on the influence of birth order on creativity. 

Reviewing literature on the influence of birth order and family size on DT revealed that only three studies were 

conducted with gifted samples (Runco & Bahleda, 1986; Seay, 1985; Szobiova, 2012); other studies were conducted 

with non-gifted samples and conflicting results were observed. 

For instance, while some studies reported that first-born or only-children scored higher than other ordinal 

positions (Comeau, 1979; Eisenman, 1987; Eisenman & Schussel; 1970; Guo et al. 2018; Lichtenwalner & Maxwell, 

1968; Runco & Bahleda, 1987; Yang et al. 2017), other studies indicated that second- or third-born children (i.e., 

those in the middle birth position) scored higher than only-, first-, and last-borns did (Gaynor & Runco, 1992; Seay, 

1985; Szobiova, 2008). Adding more complexity, some studies reported that later-borns scored higher than only-, 

first-, and middle-borns (Farley, 1978; Staffieri, 1970). Finally, two investigations reported that birth order and DT 

were unrelated (Szobiova, 2012; Wilks & Thompson, 1979). 

Concerning family size, a few investigations considered family sizes influence on participants’ DT skills with 

conflicting findings. For example, Runco and Bahleda (1987) concluded that children with more siblings had higher 

scores on verbal fluency and verbal originality than children with one sibling, while Cicirelli (1967) reported that 

creativity scores were slightly diminished when family size increased beyond four children. Further, Gaynor and 

Runco (1992) indicated that the number of siblings was not related to children’s creative abilities. 

Our literature search revealed that no single study looked at the influence of birth order and family size on PF. 

However, since a recent meta-analysis study showed that PF and DT were positively correlated (Abdulla et al. 2020), 

especially the correlation between PF and fluency (r = .31) and originality (r = .29), we hypothesized that birth order 

and family size would have a similar influence on PF as DT. Consequently, we hypothesized the following: 

H2a: Later-born gifted students will possess higher DT and PF levels than children from other birth order 

positions. 

H2b: Gifted students from smaller families will have higher DT and PF scores than those from larger families. 

Methods 

Participants 

Participants were 156 students from the Giftedness Academy in the State of Kuwait—an intermediate, secondary 

private school for gifted and creative students. The acceptance of students to the Giftedness Academy is based on 

their performance on the following criteria: (a) traits and behavioral characteristics of gifted and creative students, as 

assessed by the Hope Teacher Rating Scale (Gentry et al. 2015); (b) academic aptitude tests ( ≥ 95 percentile), which 

were developed and normed for Kuwaiti culture; (c) a (≥ 95 percentile) on Raven’s Advanced Progressive Matrices 

(Raven et al. 1998); (d) fifth-grade academic achievement (i.e., ≥ 90th percentile) in the following subjects: 

mathematics, science, and language; and (e) an interview with a panel of experts in gifted education and teachers of 

mathematics, science, and language. 

Participants’ ages ranged from 11 to 15 years (M = 12.21 years, SD = 1.73); 50% of participants were boys and 

50% were girls. Participants’ family sizes ranged between 3 to 9 members (M = 6.01; SD = 1.24), and 80% of 

participants came from families that comprised 5–7 members. This is consistent with the United Nations Report 

(2017) of household size in the State of Kuwait (M = 5.8 members). Based on this statistic, participants who were 

from a family comprising of 3 to 6 members were considered as a small family, while participants from 7 and above 

members were considered large family. As for birth order, 64 (41%) were first-borns, 39 (35%) were second-borns, 

25 (16%) were third-borns, 18 (11.5%) were fourth-borns, and 10 (6.4%) were fifth-borns. Six participants were 

only-children. Finally, students’ mean GPA was 96.93% (SD = 2.20). 

Data Collection Tools 

Uses Test 

To measure DT, we employed the Alternative Uses Test (AUT; Wallach & Kogan, 1965). Three tasks were 

administered: (a) uses for a wheel, (b) uses for a spoon, and (c) uses for a toothbrush. Following Wallach and 
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Kogan’s (1965) method for administering DT tests, the AUT was a game-like test (i.e., time was not restricted). The 

verbatim directions for the Alternative Uses Test were as follows: 

“People typically use everyday items for specific purposes. Often there are alternative uses for the same object. For 

example, a newspaper could be used as a hat or a blanket, and many other things. For the following items, list as 

many alternative uses as you can. The more uses you think of, the better. Do not worry about spelling.” 

Responses to the AUT were scored for fluency and originality. Participants produced 1,236 ideas in the wheel 

task, 1,059 ideas in the spoon task, and 1,304 ideas in the toothbrush task. Fluency was defined as the total number 

of different responses produced by a participant for a particular task, and originality was defined as the number of 

unusual responses produced by a participant for a particular task. Originality was scored based on a 3% cutoff 

criterion. 

Problem Generation (PG) Test 

The second study instrument was the PG test (Okuda, Runco, & Berger, 1991; www.creativitytestingservices.com), 

which was used to assess PF ability. The PG test consists of three open-ended tasks that ask participants to list as 

many problems as they can for problems that are related to: (a) home and school, (b) life situations, and (c) health 

and well-being. An example of a PG tasks is as follows: 

“List problems with your present living situation (home, neighborhood, society, whatever). The more you list, the 

better. They do not have to be real problems--they can be things you have not actually experienced. Use your 

imagination!” 

The PG test was scored for fluency and originality. For home and school problems, life situation, and health and 

well-being, 1,490, 1,553, and 1,602 ideas were generated, respectively. The same method for scoring fluency and 

originality was used in the PG test. Reliability coefficients for fluency and originality for the Uses and PG tests were 

estimated using Cronbach’s alpha. Results showed that Cronbach’s alphas ranged from .63 to .85 for the fluency and 

originality dimensions on both tests. 

Demographic Information 

Participants were asked to complete a demographic questionnaire about their age, sex, family size, and birth order. 

Information about participants’ GPA was obtained from school officials. 

Results 
Birth Order, Family Size, and Academic Achievement 

Descriptive statistics showed that 64 (41%) of gifted students were first-borns, followed by second- (n = 39, 25%), 

third- (n = 25, 16%), fourth- (n = 18, 11.5%), and fifth-borns (n = 10, 6.5%), which is consistent with previous 

findings suggesting that first-born children are more represented in gifted samples (Albert, 1980b; Cox, 1977; 

Margot and Rinn, 2016; Sondergeld et al. 2007; VanTassel-Baska, 1983). Table 1 shows mean and standard 

deviations for study variables. 

A one-way analysis of variance (ANOVA) was performed to determine if there was a significant difference 

between: (a) birth order and GPA on one hand and (b) family size and GPA on the other hand. An ANOVA 

yielded a significant difference between participants on academic achievement based on birth order, F(4,151) = 3.41, p 

= .011. First-born participants had a higher GPA (M = 97.44; SD = 1.66), while fifth-born participants’ GPA was 

the lowest (M = 95.02; SD = 3.71). Post-hoc analyses showed that this difference was significant (p = <.01). 

A second ANOVA was performed to examine the effect of family size on academic achievement as measured by 

GPA. The results showed a significant difference between participants’ academic achievement and family size, F(6, 

149) = 2.90, p = .011. Gifted students from smaller families had higher GPAs compared with those from larger 

families. 
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Table 1. 
Descriptive Statistics of Study Variables 

 Dependent variable 

n 
Fluency DT Originality DT Fluency PG Originality PG GPA 

M (SD) M (SD) M (SD) M (SD) M (SD) 

Birth order 

1.00 64 8.45 (2.23) 3.06 (1.63) 10.06 (2.62) 5.03 (2.68) 97.44 (1.66) 
2.00 39 8.69 (3.14) 3.44 (3.08) 9.28 (2.58) 4.95 (3.03) 96.48 (2.25) 

3.00 25 8.08 (2.96) 2.72 (1.51) 9.40 (3.04) 4.00 (1.76) 96.92 (2.64) 

4.00 18 8.17 (1.98) 3.28 (1.67) 9.44 (2.48) 4.67 (2.35) 97.16 (1.32) 

5.00 10 8.00 (2.16) 2.20 (1.14) 9.10 (2.38) 5.40 (4.03) 95.02 (3.71) 

Total 156 8.39 (2.56) 3.07 (2.06) 9.63 (2.65) 4.83 (2.71) 96.93 (2.20) 

Family size 

3.00 6 7.67 (1.75) 2.83 (0.98) 9.33 (1.51) 4.33 (1.03) 97.33 (1.51) 

4.00 8 8.50 (2.20) 3.63 (1.77) 9.13 (2.17) 4.50 (1.31) 96.34 (1.29) 

5.00 36 8.33 (2.14) 2.78 (1.57) 9.08 (1.95) 3.97 (1.61) 97.08 (1.87) 

6.00 55 8.15 (2.82) 3.24 (2.62) 10.18 (3.08) 5.05 (3.16) 97.15 (1.74) 

7.00 34 8.82 (3.04) 3.32 (2.01) 9.41 (3.04) 5.56 (3.09) 97.29 (2.44) 

8.00 14 8.79 (1.97) 2.64 (1.28) 9.79 (2.04) 4.79 (2.72) 94.79 (3.53) 

9.00 3 8.00 (1.73) 1.67 (1.15) 9.67 (1.53) 4.67 (3.79) 97.80 (1.39) 

Total 156 8.39 (2.56) 3.07 (2.06) 9.63 (2.65) 4.83 (2.71) 96.93 (2.20) 
Note: DT = divergent thinking; PG = problem generation; GPA = grade point average; M = mean, SD = standard deviation 

Finally, a linear regression analysis was conducted to examine whether participants’ birth order predicted their 

GPA. A significant regression equation was found, b=.335, t(155)=2.47, p=.016). However, family size did not 

significantly predict participants’ GPA, b=.180, t(155)=1.27, p=.205. Furthermore, multiple regression analysis where 

both, birth order and family size were included as independent variables, yielded no significant effect on GPA. 

Birth Order, Family Size, PF, and DT 

A multivariate analysis of variance was conducted to determine the effect of birth order and family size on DT and 

PF abilities. Family size was coded as follows: (0) for 3-6 members who were considered a small family, and (1) 7-9 

members who were considered a large family. Significant differences were found for birth order, Wilks’ Lambda = 

.823, F(4,151) = 1.80, p = .029 and the interaction between birth order and family size, Wilks’ Lambda = .827, F(4,151) = 

1.75, p = .035. No significant differences were found for family size (Table 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Abdulla et al.                                                                           Journal for the Education of Gifted Young Scientists 9(1) (Spring 2021) 67-75 

 

 72 

Table 2. 

Analysis of Variance of Dependent Variables by Birth Order and Family Size 

Source Dependent variable df MS F p Eta 

Birth order 

Fluency DT 4 4.76 .72 .583 .019 

Originality DT 4 2.25 .52 .722 .014 

Fluency PG 4 7.29 1.05 .385 .028 

Originality PG 4 20.12 2.95 .022 .075 

Family size 

Fluency DT 1 .12 .02 .895 .000 

Originality DT 1 1.93 .45 .505 .003 

Fluency PG 1 6.38 .92 .340 .006 

Originality PG 1 2.31 .34 .562 .002 

Birth order * Family size 

Fluency DT 4 4.89 .73 .570 .020 

Originality DT 4 2.22 .51 .730 .014 

Fluency PG 4 7.60 1.10 .364 .029 

Originality PG 4 21.86 3.20 .015 .081 

Error 

Fluency DT 146 6.66    

Originality DT 146 4.33    

Fluency PG 146 6.97    

Originality PG 146 6.83    

Total 

Fluency DT 156     

Originality DT 156     

Fluency PG 156     

Originality PG 156     
Note: DT = divergent thinking; PG = problem generation 

A follow-up ANOVA was conducted to test the effect of birth order and the interaction between birth order and 

family size on DT and PF. A significant effect of birth order on PF originality was found, F(4,151) = 2.95, p = .022. 

Fluency scores in DT and PF as well as originality scores in DT were non-significant. Regarding the interaction 

between birth order and family size, a significant interaction effect between them was observed in PF originality 

scores, F(4, 151) = 3.20, p = .015. 

Post-hoc analyses indicated significant differences between later-borns (i.e., fifth) and first- (MD = 5.313, p = 

.016), second-(MD = 5.537, p = .012), third-(MD = 6.381, p = .005), and fourth-borns (MD = 6.358, p = .005), in 

favor of the later-borns. As for the interaction between birth order and family size, the differences were in favor of 

the fifth-borns from smaller (vs. larger) families (MD = 4.216, p = .023). In other words, those who scored higher in 

PF originality were from smaller families. 

Discussion 
This was the first investigation to examine the effect of birth order and family size on academic achievement, DT, 

and PF in the Arab culture as represented by Kuwaiti sample. Based on previous literature, it was predicted that 

most gifted children in our sample would be first-borns. The results confirmed such a prediction—nearly half the 

participants in this study were first-borns. First-born participants had higher GPAs than did other-born students, 

and students were more likely to have higher GPAs when they were from smaller-sized (vs. larger-sized) families. 

The findings are consistent with seminal works that were conducted with both gifted and non-gifted samples, 

which showed that first-born children are higher achievers than other-born children. For instance, Adams and 

Phillips (1972) studied differences between first-born and later-born elementary school students and concluded that 

first-borns scored significantly higher than did later-borns on four different measures of intellectual and academic 

performance. Moreover, Paulhus et al. (1999) studied the effect of birth order on personality and achievement. They 

found that first-borns were more achieving compared with later-born students. 

Several explanations for first-born children being higher academic achievers than later-borns are offered in the 

literature, which include (a) higher parental expectations of first-borns compared with middle- and later-borns, (b) 

first-born children have more opportunity to interact with adults than do later-born children, and (c) parents tend to 

be stricter with first-born children regarding their academic achievement (Adams & Phillips, 1972; Altus, 1965; 

Olszewski et al. 1987). It seems that these factors are cross-cultural; meaning, that gifted parents, regardless of what 

culture they belong to, place higher expectations on first-born children.  
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The second prediction-that gifted children from small families will have higher academic achievement scores 

compared with gifted students from larger families—was also supported. This makes sense because the amount of 

time and resources parents spend on their gifted children will be quite different when they have two or three 

children compared with families of seven or eight members. This finding was also supported by an investigation that 

concluded that the average family size observed in gifted children is no more than three (Olszewski-Kubilius et al. 

1987). 

Hypothesis 2a was only supported for originality in PF. DT and birth order were not related, which is consistent 

with some previous studies (e.g., Szobiova, 2012; Wilks & Thompson, 1979) yet contradictory to others (e.g., 

Comeau, 1979; Gaynor & Runco, 1992; Runco & Bahleda, 1987; Yang et al. 2017). Future research might clarify 

why gifted students who possess high levels of PF originality (i.e., those who could find and discover novel 

problems) are more likely to be later-born as opposed to earlier-born children. 

Limitations of Study 

We conclude our study with two limitations. First is that our sample is considered a relatively small sample to 

represent Arab culture. However, it is not our intention to represent the whole Arab culture since this will require 

collecting data from more than twenty countries. By Arab culture, we mean the context of Arab culture, not the 

whole culture. Thus, we recommend that authors from other Arab countries replicate our study and examine 

potential differences between Kuwait and other Arab countries. The second limitation worth mentioning is that we 

were restricted by the information provided to us by the Giftedness Academy. Future research might extend our 

work to include information such as socioeconomic, parental education, and other demographic variables that might 

help gain a better understanding of the effect of birth order and family size on academic achievement, DT, and PF.  
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