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Abstract 

THE FACTORS SHAPING YOUNG IMMIGRANT STUDENTS STEM ACHIEVEMENT 

CROSS-NATIONALLY: UNPACKING THE IMMIGRANT EDUCATIONAL PARADOX 

Noor A. Rejjal 

New York State University at Buffalo 

Chair: Dr. Janina Brutt-Griffler 

This study presents a conceptual and evidentiary study pertaining to the micro and macro level 

factors influencing the achievement gap among migrant children from a cross-national 

standpoint.  First, this study provides the most systematic investigation of the immigrant 

educational paradox theory, which asserts that on average, immigrants' educational outcomes 

tend to exceed those of non-immigrants. This study examined the validity of the immigrant 

educational paradox theory cross-nationally for three content areas (mathematics, science, and 

reading), across the different types of tests, Trends in International Mathematics and Science 

Study (TIMSS) 2015 and the Progress in International Reading Literacy Study (PIRLS) 2016, 

across fourth and eighth grades.  As immigration is a rapidly-growing global phenomenon, this 

study ranked countries based on first and second generation immigrants’ achievement.  

Thus, the findings revealed that in some traditional immigration countries, the immigrant 

educational paradox was discovered, including New Zealand, Australia, England, and Singapore. 

Further, the immigrant educational paradox was revealed with a high magnitude in all content 

areas and across both grades in the Gulf Cooperation Council (GCC) countries including The 

United Arab Emirates, Kuwait, Qatar, Bahrain, Saudi Arabia, and Oman. Overall, the findings 

indicate that the immigrant educational paradox is a very heterogeneous phenomenon and varies 
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by country, grade, and type of content assessed. Younger students show a larger immigrant 

achievement gap when compared to eighth graders where the widest gap was in science.  

The second paper of this dissertation presents a conceptual and evidentiary study about the 

micro and macro level factors influencing the achievement gap among migrant children from a 

cross-national standpoint. This research study was able to include micro and macro level variables 

using TIMSS 2015 grade four to measure first and second generation immigrants’ math and 

science achievement. Hierarchical linear modeling (HLM) was chosen as it estimated assuming 

that students are nested within schools. HLM control for nesting effects and their standard errors 

are more accurate than other tools.    It underscores that the migrant experience is a heterogenous 

and multilayered phenomenon. The major predictors for migrant children’s performance socio-

economic status (SES) and language proficiency, however, their experiences vary based on the 

host country type. This study draws out policy recommendations for educational systems and 

school leaders to impact malleable variables in schools and develop more effective mechanisms to 

reduce educational inequalities among migrant children. 

Finally, the third study was to compare and contrast student, teacher, and school factors 

that are associated with mathematics achievement gap in Saudi Arabia and the United States. 

Using grade four data from the Trends in International Mathematics and Science Study (TIMSS) 

2015, this study adds a new variable which is student bullying to examine its association with 

math achievement in both countries. Hierarchical linear modeling (HLM) was chosen as it 

estimated assuming that students are nested within schools. It was found that immigrants’ 

performance varied in both countries favoring immigrants in Saudi Arabia yet the opposite is 

true for the USA. It was found that the gender gap remained visible favoring boys in the USA 

and favoring girls in Saudi Arabia after controlling for relevant variables. 
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Further, our findings suggest that being a victim of school bullying has a considerable 

negative effect on student performance in both countries. Hence, school composition and 

emphasis on academic success seems to be a relevant factor in explaining student performance in 

both countries. However, the two countries’ results differed in the association between students’ 

background, teacher, and school factors. Implications from this study suggest that the bullying 

and students’ gender gap in math achievement are significant issues. 
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The Factors Shaping Young Immigrant Students STEM Achievement Cross-Nationally: 

Unpacking the Immigrant Educational Paradox 

Chapter I: Introduction 

International migration has been a constant throughout human history; however, 

according to the Organization for Economic Co-operation and Development (OECD), it has 

tripled worldwide in the past five decades, primarily in developed countries (OECD, 2017).  As 

of 2017, permanent migration movements in the OECD countries will have increased for the 

third year in a row, according to preliminary 2016 data (OECD, 2017). As of 2017, the number 

of international migrants — persons living in a country other than where they were born — 

reached 258 million for the world as a whole (MPI, 2017). The number of migrants’ population, 

and especially the number of children and adolescents born to immigrant parents, has increased 

progressively in North America and European countries in recent years (OECD/European Union, 

2015).  In OECD countries, the rate of immigration varies from 23% of the population in both 

Australia and Switzerland to around 3% in Finland and Hungary; thus, migration considerably 

contributes to several countries’ population growth (OECD, 2010). Based on OECD  2013 

statistics, the largest percentage of foreign-born students is found in Luxembourg, where 43.7% 

of 15-year-old students are foreign-born. By contrast, the smallest rates are in Mexico, Greece, 

Chile, Japan, Korea, Poland, the Slovak Republic, and Turkey, where less than 1% of students 

have an immigrant background (OECD, 2013). Across OECD countries, however, an average 

10% of 15-year-old students have an immigrant background (OECD, 2017).  Therefore, the 

education provided to immigrant children is important for the benefit of both the immigrant 

children as well as the receiving country.  
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      Immigrant populations are transforming the demographics of many developed 

countries. Passel (2011) reports that currently, immigrants in the United States, “account for one-

fourth of the nation’s 75 million children. By 2050 they are projected to make up one-third of 

more than 100 million U.S. children” (p. 19). In Canada, immigration is also gaining attention as 

a greater proportion of school populations consist of immigrant students than of native-born 

Canadians (Young & Grogan, 2008). Even these are small compared to the immigrant 

populations in Europe; “Europe's migrant population in 2005 exceeded that of North America by 

almost 50 percent” (Herrera, 2012, p. 1). In 2012, one in ten people living in the OECD countries 

was born abroad, totaling around 115 million immigrants in  OECD countries and 52 million in 

the European Union (EU), of which 33.5 million were from non-EU countries (OECD/European 

Union, 2015). According to OECD (2015) report for which the most recent data are available, 

the following host countries are homes to the largest numbers of youngsters with an immigration 

background: The United States (16.1 million), France and Germany (3.3 million each), Canada 

(2.3 million) and the United Kingdom (1.9 million) (OECD/European Union, 2015). Migration, 

in general, impacts countries directly and indirectly. It directly influences population change by 

increasing or decreasing the population in countries of destination and origin. It also affects the 

population indirectly by altering the numbers of mortality and fertility (OECD/European Union, 

2015). 

The United States has a high immigration rate: one out of every five children under the age 

of eighteen is either an immigrant child or a child of immigrant parents (MPI, 2018). These 

children are enrolled in public schools; thus, addressing their needs has become a pressing issue 

facing educators nationwide. In a major ethnographic qualitative longitudinal study on immigrant 

children, Suárez-Orozcos and Suárez-Orozcos (2001) Children of Immigration, the authors 
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ethnographically followed four hundred children in the United States from five different countries: 

China, Mexico, Haiti, Central America, and the Dominican. The Suárez-Orozcos’ described both 

positive and negative experiences faced by immigrants and their children throughout their journey 

of adaptation. Children of immigrants in the United States undergo a complex process that involves 

the interaction of many factors.  They highlighted that “the future character of American society 

and economy will be intimately related to the adaptation of the children of today’s immigrants” 

(p.3).  

        Three common characteristics were found among immigrants that strengthen during 

immigration: the family relation is a priority, hard work is essential, and optimism about the future. 

In other words, immigrants arrive in the country with a positive outlook, anticipating a better future 

for themselves and their children. As a result, these children and their parents are fully aware that 

“doing well in school is more important today than ever before” (p. 124). However, some teachers 

believe that minority children are unteachable, and this attitude negatively influences students’ 

achievement (p.127). Children of Immigration (2001) is a major ethnographic study that provides 

an in-depth understanding of children of immigrants’ adaptation experiences.  It reflects both 

successful and weak programs, policies and schools. It also illustrates both positive and negative 

aspects of immigrant experiences. The key issues discussed in the book outline why the children 

of immigrants fall behind native speakers and why they sometimes outperform them. Thus, 

understanding the influences behind immigrants’ educational achievement requires more 

investigation, as the issue remains perplexing and unclear.  

              A rising number of studies corroborate the immigrant educational paradox, a term 

shaped by Rumbaut’s (1997) that means on average immigrants' educational outcomes tend to 

exceed those of non-immigrants. In other words, Rumbaut’s theory (1997) indicates that children 
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raised in immigrant families do better in school compared to the children of native-born 

Americans, despite language barriers and cultural challenges. Rumbaut believes that immigrant 

motivation and determination are due to unobserved factors related to immigration. Based on the 

immigrant educational paradox theory, young immigrants derive their strengths from both 

cultures, which provides them with a unique advantage compared to non-immigrants (Kasinitz, 

Mollenkopf, Waters, & Holdaway, 2008). Rumbaut (2004) reports that second-generation 

immigrant children achieve better educational outcomes than both their first generation 

counterparts and foreign-born children who migrated before age 12. 

  Integration policies in education regarding integrating race and class appear as the 

ultimate weakness in most countries (MIPEX, 2015).  Often, immigrant students are not directed 

to find the right school and class (MIPEX, 2015). This means that the majority of migrant 

students have little support when entering schools, not knowing whether this school is the best fit 

to address their needs in learning the language, culture and, catching up in education. So some 

immigrant students lag in their achievement when faced by the challenges in the new countries 

without receiving the support they deserve (MIPEX, 2015).   This could influence the young 

immigrant student’s educational self- perception of their capacity and ability to perform in a new 

academic setting successfully. 

How Immigrant Population is Defined 

In general, policies and government discourses differ in their definition of who 

immigrants are across countries. Settlement countries (Australia, Canada, New Zealand, and the 

United States) and Central and South America refer to anyone born abroad as an immigrant. On 

the other hand, “Europe has a range of concepts that include factors like current citizenship, 
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birth-right citizenship, and self-reported ethnicity” (OECD/European Union, 2015). In Japan and 

Korea, statistics mainly refer to immigrants based on their nationality. 

Nevertheless, unlike their place of birth, a person’s citizenship can change over time. 

Thus, this study, similar to many studies, defines immigrants as the foreign-born population. 

This study aims to focus on people who are foreign-born, but who arrived as children when they 

were still of mandatory schooling age. It will also analyze second-generation immigrants – the 

native-born offspring of immigrants with one or two foreign-born parents.  

Immigration Countries 

OECD has categorized some developed countries that include immigrants as following: 

settlement countries (Australia, Canada, Israel, New Zealand), long-standing destinations with 

many recent highly educated migrants (Luxembourg, Switzerland, the United Kingdom and the 

United States), and long-standing destinations with many settled, low-educated migrants 

(Austria, Belgium, France, Germany, the Netherlands) (OECD, 2015). 

 Current immigration policies have become more selective compared to those of the 

nineteenth and early twentieth centuries. In previous decades, international migration flows from 

European countries were seeking a permanent settlement in the Americas. These immigrants 

joined the process of nation-building, adapting and assimilating to the culture of the hosting 

country, and becoming citizens. However, nowadays, “immigration policies have become more 

selective in deciding which immigrants should be admitted and for how long” (OECD/European 

Union, 2015.p.36). Countries such as Australia, Canada, New Zealand and the United States of 

America are known to be countries of permanent migration, as these countries have policies in 

place to smooth the long-term stay of immigrants. Excluding the United States of America, these 
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countries use points-based systems for accepting permanent migrants that utilize “human-capital 

accumulation formula” for counting the points (Papademetriou and Sumption, 2011). Points are 

awarded according to education, specific professional preparation, skills, age, language ability, 

and other selected criteria, and they are regulated according to local economic and labor market 

needs on a regular basis (OECD/European Union, 2015.p.36). More recently, in 2012, Japan also 

introduced a points-based system for selecting highly qualified workers, allowing permanent 

residence after five years to those who met certain salary, experience, education, age, and 

language ability requirements (OECD/European Union, 2015). 

Further, some countries accept a permanent settlement based on ethnic and religious 

grounds, such as Finland, Germany, Greece, Italy, Israel, and Japan. For example, Israel 

guarantees admission of persons of Jewish descent based on the Law of Return (1950). Another 

category of permanent migrants consists of entrepreneurs, businesspeople, and investors who 

bring capital to the country of destination. These individuals are not looking for jobs and thus are 

not considered labor migrants. For example, in the United States of America, the Immigration 

Act of 1990 set aside 10,000 visas annually for immigrants who invested in the US $1 million or 

more and created at least ten jobs for American workers within two years of arrival (the United 

States, Citizenship and Immigration Service, n.d.). While the requirements diverge, similar 

schemes for permanent migration of investors are found in several other countries, including 

Australia, the Bahamas, Bulgaria, Canada, Ireland, New Zealand, Panama, St. Kitts and Nevis, 

Switzerland and the United Kingdom (OECD/European Union, 2015). 

Temporary migration is another particular category for labor migration. Temporary visas 

or residence permits usually apply when labor migration is sought for a period, as determined by 

a work contract, to meet their local labor market needs, after which migrant workers have to 
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return to their country of origin. Some migrant workers under temporary contracts are not 

allowed to be accompanied by their family members. Nonetheless, family reunification has 

become a significant basis for immigration in many destination countries.  

Significance 

International migration is a global phenomenon that is growing in complexity and 

challenges that influence and affect many people (UN, 2013). The 2013 High-level Dialogue on 

International Migration and Development has restated the significance of migration for 

development. Nowadays, most developed and developing countries are “simultaneously 

countries of origin, destination, and transit of migrants” and are facing numerous challenges and 

opportunities related to migration (UN, 2013).  

          The significance of inadequately educated immigrant children is great.  As the number of 

immigrants and their children is increasing in both North America and Europe, their success in 

education becomes a pressing issue that requires more investigation. If immigrant children are 

inadequately prepared, many may become a permanent part of the under-class (Suárez-Orozco & 

Suárez-Orozco, 2000). This and other negative impacts on the host-country extend throughout 

the country and its society including economic burden, heavy load on public services, social 

pressure and increased criminality (UNDP, 2009, p. 70)  

  Education “represents a key to upward mobility” and is “a gateway to the larger society” 

(Melia, 2004, p.125). The educational system is the first point of contact for the children of 

immigrants with the new culture; consequently, it is an essential channel for providing 

immigrants and their children with opportunities to succeed in their new countries. Although the 

number of immigrants has increased in North American and European countries, there is a small 
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amount of comparative research conducted to provide policymakers and stakeholders with a 

clear understanding how immigrant students compare to non-immigrant students regarding 

educational achievement. 

As a result of increasing immigration, school population continues to diversify and 

differentiate. Classrooms accommodating students of multiple native tongues, different culture, a 

variety of traditions and beliefs will continue to increase. Thus, understanding the necessities and 

needs of this body of students are part of strong leadership and effective schooling. Reducing the 

gap in achievement between learners with diverse backgrounds is essential for the future of all 

nations cross-nationally. 

Further, there is insufficient understanding of the factors influencing immigrants’ 

educational achievement. As the number of immigrants continues to increase across Europe and 

North America, cross-national research on the factors that influence immigrants’ educational 

achievement becomes increasingly essential to ensure the success of immigrants within the 

receiving countries and educational policies that can aid the learners. Therefore, teaching 

immigrant students and addressing their educational needs is becoming an important part of the 

reality facing teachers every day.   Immigrants are expected to achieve differently in different 

countries as this study is a cross-national study. 

        Immigrants and immigrant children's educational achievement in Western countries have 

been a subject of vigorous scholarly debate. Some scholars claim that immigrants and their 

children achieve higher educational achievement than non-immigrants (Chiswick & DebBurman, 

2004; Farley & Alba, 2002; Feliciano, 2005; Fuligini, 1997; Kao & Tienda, 1995; Palacios, 

Guttmannova &Chase-Lansdale, 2008; Perreira, Harris & Lee, 2006; Rumbaut 1997a, 1997b; 

Schwartz & Stiefel, 2006; Tillman, Guo & Harris, 2006), whereas others report that immigrants 
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have lower educational achievement than non-immigrants (Ammermuller, 2007; Heus et al. 2009; 

OECD 2010a; Portes & MacLeod, 1996; Portes & MacLeod, 1999; Rangvid 2007; Rangvid, 2010; 

Zinovyeva et al, 2008).  However, these studies focus on a single country, and there is little 

research examining immigrant students’ achievement cross-nationally. This dissertation, however, 

aims to carry out a comparative study in this area. Finally, the literature in this paper discusses 

adolescents along with young learners since that is the population of immigrant students that have 

received the most attention. Young immigrant learners are almost uncharted territory that needs 

further investigation.  Thus, this highlights the importance of analyzing the outcomes for younger 

children. 

The Purpose of the Study 

I focus on schooling because schools are where immigrant children first come into regular 

contact with the new culture in the host country. Further, adaptation to school is a significant 

predictor of a child’s future well-being and contribution to society (Suárez-Orozcos’, 2001). 

OECD (2010d) reports that “students without an immigrant background now outperform other 

[students with an immigrant background] by an average of 43 score points” (p. 62). The report 

states that across OECD jurisdictions “the relative performance of students with an immigrant 

background did not change between 2000 and 2009” (p. 62). Therefore, teaching immigrant 

students and addressing their educational needs is becoming an essential part of the reality facing 

teachers every day. Since this study is a cross-national study with comparative nature, it is 

envisioned to give policymakers, teachers, and administrator a clear picture of what factors 

influence their immigrants’ learning outcomes.  
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      This study has several objectives. First, it will discuss the significant conceptual 

frameworks that frame the studies on immigrant student achievement. One of the major 

frameworks is the immigrant educational paradox theory by Rumbaut’s (1997); it asserts that on 

average, immigrants' educational outcomes tend to exceed those of non-immigrants, is only 

examined on immigrants who migrated to the United States, which literature stated are mostly 

from low socioeconomic backgrounds and have low skill sets (Entorf and Minoiu, 2005). 

However here, the theory is not examined cross-nationally; the current study aims to discover if 

the theory is valid cross-nationally. Second, this study will examine quantitatively the  

‘immigrant achievement gap,’ which will be referred to in this study as the difference in outcome 

scores between non-immigrant (native) and immigrant students.  An extensive body of literature 

has widely documented this gap (see for example Ammermuller, 2007; Heus, Dronkers, & 

Levels, 2009; Ma, 2003; OECD, 2010; Rangvid, 2007; Rangvid, 2010; Zinovyeva, Felgueroso). 

The analysis will use the latest wave of TIMSS results from 2015. Third, the study aims to 

classify the countries where immigrant underperformed or outperformed non-immigrants 

(native) students.  This study aims to examine the immigrant achievement gap among grade 

fourrs utilizing one cross-national assessment, the Trends in International Mathematics and 

Science Study (TIMSS). If the immigrant gap exists in some countries and not others, the study 

will hypothesize that there might be policies that helped immigrants achieve in one county and 

not in the other. Fourth, because young learners receive minimum attention in the literature, this 

study will measure the magnitude of the achievement gap at an early age. This is especially 

important given that there are contradicting results in the literature that does examine this age 

group. (Andon, 2014; Schneph, 2007). The analysis aims to compare the differences between 

grade four immigrants and their native counterparts to increase the understanding of this 
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phenomenon. Fifth, the study intends to improve the knowledge of the factors that influence the 

immigrant educational outcomes through a synthesis of the existing evidence in the form of an 

extensive literature review. Further, this study aims to reveal the most influential factors behind 

young immigrant educational achievement in Math and Science. Finally, I highlight cross-

national trends that emerge from the findings, as previous literature has done. 

Finally, this dissertation study adds to the current body of literature the following: first, 

this is the first study that examines the immigrant paradox theory cross-nationally. Second, the 

existing research focused on developed countries. Thus, this study will add the developing 

countries as a large number of immigrants are emigrating to developing countries like Saudi 

Arabia, United Arabs of Emirates, Turkey. Third, this study focuses on grade four young 

immigrant student population, which is almost absent in the literature. Fourth, this study 

examines both micro and macro factors which are not done before. Fifth, this study will use the 

latest wave of TIMSS 2015 which according to the author’s information has not been explored or 

investigated for immigrants’ achievement. Lastly, this study will run HLM due to the nature of 

the data, unlike the body of literature that the author examined, ran regression analysis. 

Research Questions 

Analyzing TIMSS  2015 and PILRS 2016 data: 

Chapter II questions: 

1. On average, is there any evidence of the immigrant educational paradox cross-nationally 

in grade four and grade eight? 

a. What is the magnitude and direction of immigrants’ educational paradox for first- 

and second- generation immigrant students when compared with non-immigrant 
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students? If present for either group, what is the magnitude of the gap cross-

nationally?  

b.  Does the magnitude of the gap differ across content areas – reading, 

mathematics, and science?  

c. Does the magnitude of the gap differ across grades? 

Chapter III questions: 

2. How much do 4th-grade students in cross-national countries vary in their mean mathematics 

and science achievement? 

3.  How does the inclusion of individual background characteristics in the multilevel model 

provide additional insights into the important factors associated with first and second 

generation grade four immigrant students’ math and science achievement in a comparative 

context? 

4. How does the inclusion of country characteristics in the multilevel model provide 

additional insights into the important factors associated with first and second generation 

grade four immigrant students’ math and science achievement in a comparative context? 

Chapter IV questions: 

5. Taking a cross-national perspective and TIMSS 2015 database, is there a difference in 

math achievement among schools in Saudi Arabia and the USA among Grade 4 students?   

If so, what kinds of differences do we observe among the schools and within each 

country?  

6.  Taking a cross-national perspective and TIMSS 2015 database, what background factors 

taking into consideration gender, home language, home literacy, immigration status, and 

the degree of “student bullying” influence grade four math achievement?  
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a. Is there sufficient evidence to conclude that the mean math achievement 

associated with school context is different among male and female student?  

b. Is there sufficient evidence to conclude that the mean math achievement 

associated with school context is different among native and immigrant students?  

7.  Taking a cross-national perspective and TIMSS 2015 database, what are the school 

factors that influence grade four math achievement? 

 

Linking the Three Research Questions 

This section details the series of analytic steps taken to answer three research question 

that focuses on analyzing young immigrant educational achievements and the factors behind it. 

The first question intends to measure young immigrants’ educational achievement in all of the 

countries that participated in TIMSS 2015. Based on Rumbaut’s theory of the immigrant 

educational paradox, immigrants and their children achieve better than native speakers due to 

unobserved factors. Based on this theory, immigrants could perform higher than non-immigrants 

(Kao, 2005; Schwartz & Stiefel, 2006; White & Glick, 2000), yet this theory has not been 

examined cross-nationally. This study intends to reveal where young immigrants stand regarding 

their educational achievement in reading, math, and science when compared against their non-

immigrant counterparts in the hosting country.  Its purpose is to give a clear understanding of 

young immigrants’ educational achievement in three subjects using two different databases.   

Building on the first question results, I will be able to move on to question number two 

which is to examine the individual level, school-level, and measured country factors associated 

with the math achievement of both immigrant and non-immigrant students in the schools across 
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20 top immigration destination countries. Immigrant students’ academic achievement is 

important because it supports their later success in life.  The immigrant educational achievement 

is not an individual responsibility of the immigrants or their children; it is the result of a 

combination of factors. As a result, it is important to understand the academic achievement of 

immigrant students and the factors associated with their academic achievement. The second 

question is an in-depth analysis which aims to examine the factors behind the young immigrants’ 

achievement in Math as it is expected to vary across countries; since immigrants and their 

children, experience is a  heterogeneous phenomenon rather than a homogeneous which is 

influenced by different factors including macro and micro factors. Math was chosen for the in-

depth analysis because in many countries to be knowledgeable in math means a door to a wider 

door of further education. 

Lastly, the logical next step would be to highlight immigrants’ educational achievement 

in two different countries- the United States and Saudi Arabia. These countries vary in-term of 

the immigrants’ educational achievement (TIMSS, 2015). Further, USA and Saudi Arabia host 

the largest immigrants worldwide (UN, 2017; MIPEX, 2018) however, literature analyzing 

immigrant educational achievement in Saudi Arabia is unexplored territory. Lastly, USA is a 

developed country while Saudi Arabia is a developing country (UN, 2014) so the in-depth 

analysis is expected to reveal different findings due to the different country’s nature. 

This third part of the analysis examines how the inclusions of additional variables may or 

may not alter some of the cross-national findings. Also, this portion of the analysis further builds 

on the cross-national analysis utilizing multilevel modeling (of the USA and Saudi Arabia) to 

simultaneously investigate the relationships outlined in the conceptual framework among 

socioeconomic status, immigrant status, immigrant self-perception, school context, and student 
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achievement. So, this case study purpose is to highlight the variations in factors that are 

associated with immigrants’ achievement as well as focus on immigrant students’ self-

perception. Could the self-perception of immigrant students influence their math results? Could 

the degree of the immigrants’ self-perception vary based on the country they live in? It is 

important to highlight that this study is not a causal study.  

The goal of this study is to help countries make informed decisions about how to improve 

teaching and to learn in mathematics and science. With TIMSS strong curricular focus and 

emphasis on policy-relevant information about the home, school, and classroom contexts for 

learning, the result of this study will be a valuable tool that countries can use to evaluate 

achievement goals and standards and monitor students’ achievement trends in an international 

context. 

Countries That Participated in TIMSS 2015 

Fifty countries and the seven benchmarking participants administered the grade four 

assessments including developed and developing countries, including Australia, Bahrain, 

Belgium (Flemish), Bulgaria, Canada, Chile, Chinese Taipei, Croatia, Cyprus, Czech Republic, 

Denmark, England, Finland, France, Georgia, Germany, Hong Kong SAR, Hungary, Indonesia, 

Iran, Ireland, Italy, Japan, Kazakhstan, Korea, Kuwait, Lithuania, Morocco, Netherlands, New 

Zealand, Northern Ireland, Norway, Oman, Poland, Portugal, Qatar, Russian Federation, Saudi 

Arabia, Serbia, Singapore, Slovak Republic, Slovenia, Spain, Sweden, Turkey, United Arab 

Emirates & United States. Of those, seven countries and one benchmarking entity participated in 

the Numeracy assessment, including Bahrain, Indonesia, Iran, Kuwait, Jordan, Morocco, and 

South Africa, as well as Buenos Aires. Each of these participants gave both the grade four 
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assessments in mathematics and science as well as the numeracy assessment, except Jordan and 

South Africa that participated in numeracy only.   

Percent of Immigrants in TIMSS 2015 

In TIMSS 2015, New Zealand, Canada, and Australia exhibited the highest proportion of 

immigrant students in developed countries: between 12 and 16 percent born in a foreign country. 

Further, the United Arab Emirates and Qatar exhibited the highest proportion of immigrant 

students in developing countries, with 42 percent born in a foreign country again in TIMSS 

2015. Japan and Hungary show the lowest proportion of immigrant students, at less than 1.5 

percent. The proportion of immigrant students in the other countries participating in TIMSS 2015 

was between 3 and 22 percent. Poland is excluded from the research as there is no information 

available as the question is not administered due to the low number of immigration in the 

country. Canada, United States, Australia, and New Zealand also show high proportions of 

immigrant students born in a foreign country and speaking another language at home. Appendix 

1 provides more details on the percentage of immigrants in TIMSS 2015 participating countries. 

Definition of Terms in the Study 

• Immigrant. “A person who has citizenship in one country but who enters a different 

country to set up a permanent residence” (Immigration Assist, 2010, p. 1). In this study I 

will be using the term ‘immigrant,’ as used in international datasets such as PIRLS and 

TIMSS, to refer to those students who were ‘not born in the country of testing.’ 

• Non-immigrant students. Native-born children of native-born parents (Kao, 2005) in this 

study native and non-immigrants will be used interchangeably as they refer to the same 
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category.  

• First generation immigrant. Children born to immigrant parents (Kao, 2005).  

• Second generation. Native-born children of immigrant parents (Kao, 2005). 

• Language learners. Students who speak other languages than the official language of the 

host country. The OECD (2010) reports “students who speak a different language at 

home than the [mainstream language in society] face considerable challenges in reading 

and other aspects of education” (p. 62).   

• Achievement gap. “Refers to outputs—the unequal or inequitable distribution of 

educational results and benefits” (Edgolssery, 2013).  

• Socioeconomic. “Socioeconomic status is the social standing or class of an individual or 

group. It is often measured as a combination of education, income and occupation. 

Examinations of socioeconomic status often reveal inequities in access to resources, plus           

issues related to privilege, power and control” (APA, 2006) 

• Educational selectivity or relative educational attainment. These terms refer to the fact 

that immigrants' educational attainment levels are not well represented by random 

samples of their home populations (Feliciano, 2005a; 2005b). 

• Trends in International Mathematics and Science Study (TIMSS). A curriculum driven 

test which measures both 4th and 8th-grade students on concepts of mathematics and 

science implemented by the International Association for the Evaluation of Educational 

Achievement (IEA) every four years. 

•  Program for International Student Assessment (PISA). A non-curriculum driven test of 

mathematics, science, and reading skills of 15-year-old students on general educational 

knowledge implemented by the OECD every three years. 
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•  Progress in International Reading Literacy Study (PIRLS). A test that assesses 4th-grade 

students on concepts of reading and literacy implemented by the International 

Association for the Evaluation of Educational Achievement (IEA) every five years. 

 

Conclusion 

This chapter has served as an introduction to this dissertation. It has described the 

increasing immigrant student's population phenomenon cross-nationally. Furthermore, this 

chapter outlines this study's purpose, significance, research questions, objectives, and relevant 

definitions. Utilizing TIMSS and PIRLS, chaoter two, discusses the major conceptual 

frameworks which is the immigrant educational paradox theory by Rumbaut’s (1997); it asserts 

that on average, immigrants' educational outcomes tend to exceed those of non-immigrants, is 

only examined on immigrants who migrated to the United States. However, the theory is not 

examined cross-nationally; the current study aims to discover if the theory is valid cross-

nationally.  The study aims to classify the countries where first and second generation immigrant 

students underperformed or outperformed non-immigrant  (native) students in science, math and 

reading in both grade four and eight. Finally, it aims to rank  countries  based on both 4th and 8th 

grade immigrants achievement in math, science and reading.  
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CHAPTER II: Examining the Immigrant Educational Paradox Theory Cross-nationally 

A growing number of studies corroborate the immigrant educational paradox, a term 

coined by Rumbaut (1997) which means that, on average, immigrants' educational outcomes 

tend to exceed those of non-immigrants. The immigrant educational paradox has been 

recognized in several datasets, in which the first-generation immigrants outperformed non-

immigrant counterparts despite the numerous challenges and obstacles they encounter (Han, 

2012, Hernandez, 2012). The limitation of the theoretical framework is that the term immigrant 

educational paradox does not appear throughout the literature, although there is a growing body 

of research on the subject (Chiswick & DebBurman, 2004; Farley & Alba, 2002; Feliciano, 

2005; Fuligini, 1997; Kao & Tienda, 1995; Perreira, Harris & Lee, 2006; Schwartz & Stiefel, 

2006). By and large, no research has examined the immigrant achievement paradox theory from 

a cross-national perspective.  Thus, this article provides the most systematic investigation of the 

immigrant educational paradox theory to date based on two critical databases. This study intends 

to examine the validity of the immigrant educational paradox theory cross-nationally for three 

content areas (mathematics, science, and reading), across the different types of tests, Trends in 

International Mathematics and Science Study (TIMSS) 2015 and the Progress in International 

Reading Literacy Study (PIRLS) 2016, across fourth and eighth grades. 

Literature Review Of Immigrant Educational Paradox Theory  

Rumbaut (1997a, 1997b) suggested that researchers typically theorize assimilation as a 

naturally occurring, linear, and the highly beneficial process by which immigrants abandon old 

practices in favor of their new country's more popular ones. He identified at least the following 

nine paradoxes that question the traditional conceptualization of assimilation:  The infant health 
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paradox, the adolescent health paradox, the identity paradox, the socioeconomic paradox, the 

cultural assimilation paradox, the linguistic paradox, the naturalization-political assimilation 

paradox, the selectivity assimilation, and lastly the immigrant educational paradox. Rumbaut 

believes that immigrant motivation and determination is due to unobserved factors related to 

immigration. Thus, immigrant students have an advantage over natives as they selectively 

integrate and adapt to their school environment while holding values, standards, and beliefs from 

their original culture (Rumbaut, 1990). Rumbaut (1997) found that immigrants’ children have 

very positive attitudes and greater effort spent on schoolwork than children of natives. Rumbaut 

argues that first and second generation immigrants work harder than the third generation as there 

is “an erosion of an ethos of achievement and hard work from the immigrant generation to the 

third generation” (1999, p. 181). 

Based on the immigrant educational paradox theory, young immigrants derive their 

strengths from both cultures, which provides them with a unique advantage compared to non-

immigrants (Kasinitz, Mollenkopf, Waters, & Holdaway, 2008). Further, the evidence states that 

many immigrants demonstrated better health as well as behavioral and educational outcomes 

than native youths, despite exposure to a higher number of risk factors (Georgiades, Boyle, & 

Duku, 2007). The Immigrant Paradox affirms that despite having fewer socioeconomic 

resources, a lack of English proficiency, as well as feelings of isolation that accompany being a 

new arrival in the United States, immigrants and their children exhibit resilience and sometimes 

outperform their native-born counterparts (Turley& Kao 2012).  Further, Rumbaut (2004) reports 

that second-generation immigrant children achieve better educational outcomes than both their 

first generation counterparts and foreign-born children who migrated before age 12. 
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Evidence from numerous different literature supports the immigrants’ educational 

paradox in the following standardized test scores: The McGraw-Hill Test of Basic Skills, the 

New York State English Language Assessment, the California Achievement Test, and the New 

York State Math Assessment (Schwartz & Stiefel, 2006). Further, Kao (2005) found that 

immigrants had a higher GPA than their nonimmigrant peers in a nationally representative 

sample of 24,599 students based on the National Educational Longitudinal study. Moreover, 

school completion rates were higher for immigrants compared to non-immigrants based on 

11,096 participants in the NELS88 at age 20 in 1994 (White & Glick, 2000). Indeed, Fuligni 

(1997) found that foreign-born students of Latino, East Asian, Filipino, and European descent 

obtained higher grades in both mathematics and English when compared to their U.S.-born peers. 

Further, the assessment’s international result for three countries—Australia, Canada and New 

Zealand—support the immigrant educational paradox theory, as there are almost no differences 

between immigrant and non-immigrant students’ achievement according to both Trends in 

International Mathematics and Science Study (TIMSS) and the Program for International Student 

Assessment (PISA).   

Immigrant optimism (Kao & Tienda, 1995), and immigrant selectivity (Borjas, 1987; 

Feliciano, 2005) are two related theories that could explain the educational paradox theory. Kao 

and Tienda (1995) formulated a variation of the immigrant paradox, immigrant optimism theory, 

after providing what appears to be the only study in the literature that examines four educational 

outcomes: grades, math test scores, reading test scores, and college aspirations. Their findings 

revealed that immigrants had higher GPAs than their non-immigrant peers (NELS88) in a 

nationally representative sample of 24,599 students in the National Educational Longitudinal 

Study of 1988 first-and second-generation eighth-grade students. They also substantiated an 
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educational advantage of second-generation over third-or-later–generation students, as they have 

the benefit of both parents’ aspirations and language skills. Multivariate regression analysis 

further illustrated that race and socio-economic status (SES) strongly influence the higher 

performance of immigrants compared to non-immigrants. However, the immigrant paradox 

emerged only after controlling for race and SES. Both first and second generation immigrant 

scored between 12-to-17 points higher than non-immigrants. They inferred that behavioral 

contrasts amongst immigrant and non-immigrant parents were correlated with students’ 

performance. They did not introduce these variables to the multivariate regression analysis to test 

direct associations with GPA. 

Kao and Tienda (1995) hypothesized that immigrant optimism might drive first- and 

second-generation immigrants' educational outcomes because they had faced more challenging 

obstacles before arriving at the States. Thus, immigrants expect upward mobility when they 

come to the United States; they often speak about college to their children. This is similar to 

other research findings that immigrant parents tend to have higher educational expectations than 

non-immigrant parents (Goyette & Xie, 1999; Glick & White, 2004). Parental educational 

expectations are positively correlated to children’s educational expectations (Goyette & 

Xie,1999; Reynolds & Pemberton, 2001; Trusty & Niles, 2004; Goyette, 2008). Further, 

immigrant children report that they are closer to their parents than the youth of native-born 

parents, which was also supported by Suárez-Orozco (2001). Optimism theory was supported in 

a number of empirical studies stating that all immigrant families arrive in the United States with 

a certain amount of optimism about a better future for themselves and their children (Kao & 

Tienda, 1995; Fuligni, 1997; Feliciano & Rumbaut, 2005; Suárez-Orozco, Suárez-Orozco, & 

odorova, 2008).  Immigrant children respond to their parents’ optimistic views of their future 
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success by putting more effort into school. Furthermore, this study only represents immigrants in 

the United States. 

Borjas (1987) described immigrant selectivity theory, stating that immigrants do not 

represent random samples of their countries of origin's populations. A component of this theory 

suggests that educational selectivity exists, in which immigrants tend to be either more or less 

educated than members of their home populations. In other words, “immigrants' traits do not 

typically mirror the true population characteristics of those in their native countries” (Borjas, 

1987). Borjas (1992, P.126) writes, “persons who grow up in high-quality ethnic environments 

will, on average, be exposed to social, cultural, and economic factors that increase their 

productivity when they grow up.” However, Portes, Rumbaut, and other scholars argue that all 

immigrants represent a “positively selected group from their home country” (Bray, 1984; Portes 

and Rumbaut, 1996). Feliciano (2005a) added to the definition of educational selectivity the fact 

that immigrants' educational attainment levels are not well-represented by random samples of 

their home populations; she found that immigrants tend to be more highly educated than their 

counterparts by comparing people who migrated to the United States to those who remained in 

their native country (Feliciano, 2005a).  Feliciano (2005a) states: 

“Neglecting educational selectivity, or relative educational attainment assumes 

that a high school degree earned in one context (say a country where only 10% of 

the population has one) has the same meaning as a high school degree earned in 

another context (say, where 80% of the population has one). Because educational 

opportunities differ substantially by country, immigrants who do not have high 

educational credentials by American standards may in fact, be quite selective 

relative to the general populations in their home countries (Lieberson, 1980:213- 
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214). Stratification models may, therefore, need to be revised for immigrant 

children to reflect the different meanings of educational attainment for different 

immigrant groups.” (pp. 843-844) 

Thus, Feliciano and Lanuza (2016) believe that educational selectivity may affect 

children's educational outcomes through “family background and social, cultural and ethnic 

capital. They pointed out that three factors help explain children of immigrants’ advantage in 

educational expectations: high parental expectations, high interest in school, and mastering a 

foreign language. Earlier, Feliciano (2005a, 2005b) investigated the connection between the 

immigrant educational paradox and immigrant educational outcomes. Feliciano's (2005a) 

analyses provided verifying evidence about the educational attainment of immigrants from 32 

countries using three different datasets. Feliciano used ordinary least squares (OLS) regression to 

analyze the total rates of college attendance by the nation of origin. Next, Feliciano (2005a) 

performed individual-level regression to analyze the association between the measurement of 

immigrants' aggregate relative attainment, called the net difference index (NDI)—a comparison 

of the educational levels among immigrants to nonimmigrants from the same country—and 

college attendance. Results indicated that immigrants are more likely to attend college and have 

higher expectations for themselves to graduate from college. In supplemental work, Feliciano 

(2005b) found that immigrants from the same 32 countries as Feliciano (2005a) tended to be 

more educated than those in the general populations in their countries of origin except for Puerto 

Rico (U.S. territory). Feliciano’s (2005a, 2005b) findings reinforce the positive selected 

immigrant theory that approximately “all immigrants are more highly educated than the 

populations remaining in their home countries,” yet immigrants vary “significantly in their 

degree of positive educational selectivity by country of origin.” Feliciano (2005a, 2005b) added 
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to the existing literature the connection between the immigrant educational paradox and 

immigrant educational outcomes. 

Moreover, across low socioeconomic groups, ethnic immigrants’ groups have higher 

expectations and optimism about their children’s futures when compared to non-immigrant 

parents; due to the fact that immigrants are still a select group of people from their home 

country: “Immigrants who are positively selected with respect to education are also likely 

positively selected with regard to more difficult to measure characteristics such as motivation, 

ambition, and optimism” (Feliciano, 2016, p.766). Indeed, educational selectivity among 

immigrants is positively associated with parents’ expectations for their children (Feliciano, 

2006). 

In the most recent study on the immigrant advantage in adolescent educational 

expectations, Feliciano and Lanuza (2016) expanded the educational selectivity to reflect how 

“immigrant parents tend to have higher expectations for their children’s education, a cultural 

resource that their children draw upon to facilitate their high expectations.” Thus, their most 

recent finding shows that children of immigrants have specific types of cultural capital that are 

associated with the development of high educational expectations. 51 percent of immigrant 

parents indicated that they want their children to pursue graduate study, whereas only 25 percent 

of native-born parents did so. 

Finally, children of immigrants more often use a language other than English, which 

helps them deepen their understanding of their parents’ and community’s optimism, aspirations, 

and expectations. Although the gap between immigrants’ and non-immigrants’ aspiration to 

attend “college for all” is reduced compared to the eighties and nineties, currently the gap 

advantages immigrant students in their aspiration to attend graduate study. 
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Summary and Limitations 

The immigrant educational paradox has been recognized in several datasets, where the 

second-generation immigrants outperformed both non-immigrant counterparts and first-

generation immigrants despite the numerous challenges and obstacles they encounter. The 

limitation of the theoretical framework is that the term immigrant education paradox does not 

appear throughout the literature, although there is a growing body of literature on the subject 

(Chiswick & DebBurman, 2004; Farley & Alba, 2002; Feliciano, 2005; Fuligini, 1997; Kao & 

Tienda, 1995; Perreira, Harris & Lee, 2006; Rumbaut, 1997a, 1997b; Schwartz & Stiefel, 2006). 

However, it was revealed in many studies that were conducted in the United States, Canada, and 

New Zealand. The types of immigrants in the United States are mostly from low socioeconomic 

backgrounds and have lower skill sets (Entorf and Minoiu, 2005). Further, the immigrant 

educational paradox was neither examined nor proved cross-nationally. Another limitation is that 

scholars did not adequately answer the question of whether immigrant populations are more 

educated and healthier than those who do not migrate (Gans, 2000); therefore, researchers do not 

agree on how selectivity affects adaptation (Feliciano and Lanuza, 2016). 

 

Method 

The prior chapter reviewed the literature related to each research question. This chapter 

describes the quantitative section of the current study utilizing TIMSS 2015 and PIRLS 2016 

databases to analyze the achievement of both immigrant and non-immigrant fourth-grade 

students. Few studies focused on young immigrant math, science and reading achievement gap 

cross-national. Some analyses compare immigrants’ to native students’ achievement, controlling 
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for background variables such as language spoken in the home, gender, and socio-economic 

indicators such as books owned in the home and parents’ occupation. However, this study 

intends to control for first- and second-generation immigrants as the theory state that immigrants 

overachieve due to unobserved factors. Therefore, the present study aims to explore this issue 

from a comparative perspective. Mainly, this study uses quantitative analysis to investigate the 

following research questions: 

1. On average, is there any evidence of the immigrant educational paradox cross-

nationally in grade four and grade eight? 

a. What is the magnitude and direction of immigrants’ educational paradox for 

first- and second- generation immigrant students when compared with non-

immigrant students? If present for either group, what is the magnitude of the 

gap cross-nationally?  

b.  Does the magnitude of the gap differ across content areas – reading, 

mathematics, and science?  

c. Does the magnitude of the gap differ across grades? 

 

Hypotheses 

• A significant mean difference between non-immigrant and immigrant students in 

mathematics, science and reading outcomes in some countries, but not all. 

•  Immigrant educational paradox will vary across countries, across the subject, across 

grade, and immigrant generations. 
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Conceptual Framework 

In the current study, “first generation immigrant” is defined as a student not born in the 

country of testing and is a variable derived from a question that asks the student whether or not 

they were born in the country of testing (“yes=1” or “no=0” question). As for “second generation 

immigrant” is defined as student who is born in the testing country with either or both parents 

born outside of the testing country. The outcome variable used for these analyses is the students’ 

mathematics, science, and reading scores using the five plausible values. The goal of the study is 

to better understand the immigrant achievement gap from a different perspective 

I chose TIMSS 2015 and PIRLS rather than another cross, national database, such as 

PISA, because I was able to investigate the achievement of the young age groups: namely, the 

grade four, which is underrepresented in the literature. TIMSS and PIRLS are similar to PISA as 

they both have information on first- and second-generation immigrants, yet the TIMSS has 

information on young immigrants, and it is curriculum based rather than skill based. 

TIMSS 2015 Overview 

In this study, the Trends in International Mathematics and Science Study (TIMSS) 2015 

database, which is the latest available data, was selected to examine the research questions. 

TIMSS is a worldwide assessment of mathematics and science conducted every four years by the 

International Association for the Evaluation of Educational Achievement (IEA) at Boston 

College. The goal of TIMSS is to evaluate achievement in science and mathematics in the 

context in which learning occurs, across participating countries, for both grades four and eight. 

In total, more than 580,000 students participated in TIMSS 2015 (TIMSS, 2015). The TIMSS 

2015 fourth-grade assessments were implemented in 47 countries, and 44 countries for grade 8. 6 

benchmarking participants, all of which are cities, states or provinces, not countries (Mullis, 
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Martin, & Foy, 2015).  In each grade, nationally representative samples of approximately 4,000 

students from 150-200 schools participated in TIMSS 2015 (TIMSS, 2015). Including the 

mathematics, numeracy, and science assessments and questionnaires, more than 312,000 

students, 250,000 parents, 20,000 teachers and 10,000 schools participated in the fourth-grade 

assessments. 

PIRLS 2016 Overview 

Fifty countries participated in Progress in International Reading Literacy Study (PIRLS) 

2016. Grade four nationally representative samples of approximately 4,000 students from 150 to 

200 schools were assessed in each, totaling more than 300,000 students. Fourteen countries and 

two of the benchmarking participants administered the ePIRLS extension to assess online reading. 

Country Selection 

         For grade four, 47  grade eight, 44 countries in Asia, Europe and North and South 

America participated in TIMSS 2015. As most research has focused on developed countries for 

measuring immigrants’ achievement, assuming that the majority of immigrants immigrate to 

developed countries rather than developing countries. However, Gulf countries like the United 

Arab Emirates, Saudi Arabia, and Qatar have the highest number of immigrants based on TIMSS 

2015 data. Therefore, this study intends to analyze both developing and developed countries. 

Second, few countries compared immigrants’ achievement in grade four cross-nationally. Third, 

almost no study included second-generation immigrants in cross-national comparisons. Thus, all 

countries were utilized, in which immigrant achievement is being measured, and the factors 

behind this achievement are being analyzed. I focused on the immigrant achievement gap as a 
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phenomenon particular to a specific type of immigration—country to country as opposed to 

within-country migration with significant immigrant populations. 

Variables 

Dependent Variable. 

Math and Science achievement for grades four and eight students; reading for grade 

four students. The dependent variable in this study is the plausible scores of students in 

mathematics, science and reading achievement. A range from 1 to 5 plausible values is given for 

each student’s proficiency, rather than an individual observed score (Gonzales and Miles, 2001). 

Math, science and reading scores in TIMSS and PIRLS are standardized scores with a mean of 

500 and standard deviation of 100. The IEA IDB Analyzer takes into account information from 

the sampling design in the computation of statistics and their standard errors. Also, the generated 

syntax makes appropriate use of plausible values for calculating estimates of achievement scores 

and their standard errors, combining both sampling variance and imputation variance (IEA, 

2018). 

Independent Variables. 

First-generation immigrants. Students who were born outside the country were labeled 

as first-generation immigrants, using student questionnaire SQG-07, and variable name ASBG07 

for fourth-grade students and BSBG10 for grade 8. All non-immigrant students are coded as 0. 

and immigrant students have the value 1. 

Second-generation immigrants. There is no composition for second-generation 

immigrants in TIMSS; thus I had to be created using the following formula. First, native students 

who were born in the testing country were selected then added to parents who were born outside 
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of the testing country to create a second-generation composite. Using information from the 

student questions variable ASBG06A and ASBG06B for grade 4 and BSBG09A and BSBG09B  

for grade 8 that asked whether their mother was born in the testing country and whether their 

father was born in the testing country. Again, the native students are the reference group.  

Measurement 

In TIMSS 2015, scores are standardized across countries so that scores in each domain 

have a mean of 500 and a standard deviation of 100. For this question, I  utilized the IEA 

International Data Base (IDB) Analyzer, which generates SPSS syntax that takes into account 

information from the sampling design in the computation of statistics and their standard errors 

(Martin et al. 2003). In addition, the generated syntax makes appropriate use of plausible values 

for calculating estimates of achievement scores and their standard errors, combining both 

sampling variance and imputation variance. After imputing the data and selecting the students’ 

total weight, the first step in the analysis was to calculate the mean differences from raw data for 

both TIMSS using the (IDB) analyzer. First, means and standard deviations for native and first-

generation immigrants, and second-generation immigrant students for each country were 

calculated using the IDB.   The primary reason for this was to provide the information necessary 

to compute effect sizes, which will enhance the analysis significantly. The result was reported 

using the raw scores. Then, I ran a regression analysis; however, this time with re-standardized 

test scores in each domain to have a mean of 0 and a standard deviation of 1 across the analysis 

sample, to facilitate the interpretation of regression coefficients, which now represent standard 

deviation changes in the outcome of interest. In other words, to standardize the mean difference 

between immigrants and native cross countries. Thus, the magnitude of immigrant achievement 

was compared across the subjects and the students. The effects or differences were obtained from 

https://link.springer.com/article/10.1186/s40536-014-0007-2#CR30
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regression analyses of the three categories first-generation immigrant students, second- 

generation immigrant students with the non-immigrant students as a reference category. 

Therefore, a positive score indicated that the group of immigrant students had higher mean 

scores than the non-immigrant students, whereas a negative sign indicates lower scores 

(Borenstein, 2009, p. 226). Lastly, the standardized mean difference among first and second 

generation immigrants’ achievement in math and science was averaged to obtain the unbiased 

standardized-mean-difference effect size. 

Results 

Looking at TIMSS 2015 grade four,  the data consisted of 260,979 students, 17.1% of the 

sample were second-generation immigrants, 10.4% of the sample were first-generation 

immigrants, and  72.5% of the sample were native students. As for eighth grade students, 13.7% 

of the sample were second-generation immigrants, 9.5% of the sample were the first-generation 

immigrant, and  76.8 %  of the sample were native students. As for PIRLS 2016,  the data 

consisted of the data included of 263,276 students, 7.9% of which are first-generation 

immigrants and 92.1% are native students. 

To answer the first questions, the findings indicate that the immigrant educational 

paradox is a very heterogeneous phenomenon and varies by country, grade and type of content 

assessed. Specifically, although when looking at the cross-national achievement total, evidence 

of immigrant educational paradox cross-nationally was not revealed; however, the immigrant 

educational paradox was revealed in 11 countries for grade 4 which are listed according to the 

highest immigrants’ achievement, United Arabs of Emirates, Qatar, Kuwait, Singapore, Bahrain, 

Hong Kong, Saudi Arabia, Australia, New Zealand, Kazakhstan, and Ireland. Further, the 

https://link.springer.com/article/10.1186/s40536-014-0007-2#CR3
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immigrant achievement paradox was revealed among 17 countries in grade 8, which are United 

Arabs of Emirates, Qatar, Kuwait, Saudi Arabia, Bahrain, Singapore, Jordan, New Zealand, 

Australia, Oman, England, Hungary, Kazhastan, Malta, Chile, Lebanon and finally Armenia.  

For more details, refer to Tables one and two. It is interesting to see that the same 

countries had emerged for both grade 4 and grade 8, where immigrants outperformed non-

immigrants nationally. Further, the same  country pattern has emerged for countries were the 

immigrant achievement gap is the widest. All the table results are organized based on first and 

second generation immigrants’ highest performance to lowest performance.  

To answer the second question, the magnitude of the gap differed across grades as 

 the number of countries where the immigrant educational paradox was revealed was higher for 

grade 8. In other words, grade 8 immigrant students are doing better when compared to grade 4 

cross-nationally.  Further, grade 8 first and second generation immigrant students performed 

statistically similar to native students except in science, first-generation immigrant students were 

outperformed by native students by 0.005 standard deviation, which is extremely narrow.  On the 

other hand, the native students out-performed first- and second-generation grade fourrs by 0.03 

standard deviation. To answer the third and fourth question, the magnitude of the gap differed 

across immigrant generation and  content areas—it was generally narrowest in math and widest 

in science.   Below each subject is discussed in details. 

Mathematics data. The findings revealed different patterns based on grade. Native 

students outperformed immigrant students in grade four. The predicted size of the gap for grade 

fourrs’ math was -0.2 standard deviations favoring native students cross-nationally for the first 

generation and -0.03 standard deviations favoring native students cross-nationally for the second 

generation. The results for eighth grade revealed different pattern from the grade four as there 



 

 34 

were no statistically significant differences between first- and second-generation immigrants and 

native students. In other words, immigrants’ math achievement in grade 8 was similar to native 

students cross-nationally. To sum up, the native students out-performed first- and second-

generation grade fourrs; however, they did not outperform eighth graders. 

Science data. Results for science data differed based on grade and generation. The 

results for 4th grade revealed that there are statistically significant differences between native 

speakers and first and second generation immigrants by -0.03 and -0.05 standard deviations 

favoring native students cross-nationally. As for the eighth grade, there was a statistically 

significant difference between first-generation immigrants and native students, favoring native 

students. Native students negligibly outperformed first-generation immigrants in science by less 

than .005 standard deviations cross-nationally.  There were no statistically significant differences 

between native and second generation immigrants. Thus, although the differences between 

immigrants and native are narrow cross-nationally, there is a wider immigrant gap in 

performance in grade four science achievement favoring native when compared to eighth-grade 

immigrant students.                                                                                                                                                                          

 Reading data. Results for reading are limited to first generation grade four students due 

to the limitation in the PIRLS questionnaire as it did not ask, “Was your mother/father born in 

the testing country?” Similar to the results for mathematics, results of the reading findings were 

statistically significant favoring native students in grade four. Although native students have 

outperformed immigrants, the average standardized coefficient was less than 0.01 cross-

nationally. Thus the magnitude of the difference is very narrow. I examine this result more 

closely to find whether the first generation immigrants outperformed native students in reading 

in the following countries: Azerbaijan, Bahrain, Canada, Macao SAR, The Netherlands, New 
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Zealand, Oman, Qatar, Saudi Arabia, and The United Arab Emirates (refer to table 3 for more 

details).  

[Figure2.1]Country Ranking for Fourth Grade Immigrants Achievement 

 
 

[Figure 2.2] Country Ranking for Eight Grade Immigrant Achievement 
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[Table 2.1]Math and Science Results for Grade four 
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Country Variable Math 

Coef. 

      SE Std  

Math 

Science 

Coef. 

b.se Std 

Sce. 

Standardized 

Average for 

math and 

science 1st 

and 2nd gen. 

United Arab 

Emirates 

(CONSTANT) 398.48 2.91 - 384.13 3.5 - 0.22 

 
FIRST_GEN. 28.33* 3.21 0.13 32.93* 3.56 0.14 

 

 
SECOND_GEN. 63.96* 3.59 0.29 83.06* 4.36 0.33 

 

Qatar (CONSTANT) 396.34 4.45 - 388.16 4.72 - 0.20  
FIRST_GEN. 37.52* 5.37 0.19 36.25* 5.58 0.16 

 

 
SECOND_GEN. 45.16* 5.75 0.23 55.11* 5.49 0.24 

 

Kuwait (CON/STANT) 334.28 3.92 - 319.98 5.32 - 0.11  
FIRST_GEN. 5.56 7.07 0.02 9.73 9.62 0.03 

 

 
SECOND_GEN. 45.66* 7.87 0.22 47.31* 9.68 0.18 

 

Singapore (CONSTANT) 605.7 4.18 - 581.78 4.18 - 0.06  
FIRST_GEN. -1.25 3.51 -0.01 -0.31 4.22 0 

 

 
SECOND_GEN. 27.14* 3.3 0.16 19.51* 3.12 0.11 

 

Bahrain (CONSTANT) 448.56 1.88 - 456.43 2.9 - 0.03  
FIRST_GEN. 17.62* 6.6 0.09 13.05 6.77 0.05 

 

 
SECOND_GEN. -3.74 5.35 -0.02 1.9 6.12 0.01 

 

Hong Kong, 

SAR 

(CONSTANT) 615.39 3.7 - 552.82 3.7 - 0.02 

FIRST_GEN. 4.47 5.99 0.02 19.29* 5.52 0.09 
 

SECOND_GEN. -2.52 4 -0.02 3.46 3.68 0.02 
 

Saudi 

Arabia 

(CONSTANT) 384.09 4.42 - 391.32 5.15 - 0.02 

 
FIRST_GEN. 32.06* 8.35 0.1 29.26* 10.86 0.07 

 

 
SECOND_GEN. -10.2 7.18 -0.04 -7.44 7.56 0.03 

 

Australia (CONSTANT) 511.81 3.67 - 523.36 3.31 - 0.02  
FIRST_GEN. -6.12 5.73 -0.02 -3.01 5.26 0.01 

 

 
SECOND_GEN. 17.23* 4.8 0.1 3.27 4.29 0.02 

 

New 

Zealand 

(CONSTANT) 484.45 2.9 - 503.22 3.38 - 0.02 

 
FIRST_GEN. -10.84* 4.68 -0.04 -5.98 4.16 0.03   
SECOND_GEN. 19.44* 4.35 0.11 8.65* 4.27 0.05  

Kazakhstan (CONSTANT) 543.31 4.37 - 548.45 4.25 - 0.01  
FIRST_GEN. -2.57 9.8 -0.01 -10.58 10.03 0.03   
SECOND_GEN. 7.61 5.64 0.04 10.96 5.96 0.05  

Ireland (CONSTANT) 546.03 2.5 - 528.57 2.59 - 0.00  
FIRST_GEN. -5.4 7.33 -0.02 -5.48 6.5 0.02   
SECOND_GEN. 7.04 4.27 0.04 3.67 3.52 0.02  

Serbia (CONSTANT) 517.91 4.04 - 524.26 4.09 - 0.00  
FIRST_GEN. -21.23 12.39 -0.04 -11.62 12.78 0.02   
SECOND_GEN. 5.95 5.61 0.03 5.36 5.3 0.03  

Japan (CONSTANT) 593 1.92 - 569.17 1.77 - 0.00 
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FIRST_GEN. -10.03 23.52 -0.01 -10.19 23.12 0.01   
SECOND_GEN. -2.02 8.17 0 -0.97 7.88 0  

Lithuania (CONSTANT) 535.25 2.5 - 528.09 2.56 - 0.00  
FIRST_GEN. 1.93 11 0 -11.06 11.85 0.02   
SECOND_GEN. 0.71 5.13 0 -1.68 4.64 0.01  

Croatia (CONSTANT) 501.51 2 - 533.9 2.16 - -0.01  
FIRST_GEN. -18.82 10.61 -0.04 -17.4 12.31 0.04   
SECOND_GEN. 5.75* 2.78 0.04 0.12 2.58 0  

Bulgaria (CONSTANT) 526.17 5.35 - 537.96 5.9 - -0.01  
FIRST_GEN. 16.79 11.06 0.04 31.81* 13.18 0.06   
SECOND_GEN. -23.76* 8.94 -0.07 -31.92* 9.96 0.09  

Korea (CONSTANT) 609 2.13 - 590.3 1.94 - -0.01  
FIRST_GEN. 58.67* 18.84 0.09 65.03* 18.27 0.1   
SECOND_GEN. -48.35* 8.77 -0.12 -51.32* 9.81 0.14  

Portugal (CONSTANT) 541.34 2.3 - 507.93 2.53 - -0.02  
FIRST_GEN. -25.52* 6.56 -0.07 -18.56* 6.86 0.06   
SECOND_GEN. 3.8 3.42 0.02 3.75 3.59 0.03  

Northern 

Ireland 

(CONSTANT) 569.02 3.3 - 519.07 2.58 - -0.02 

FIRST_GEN. -40.54* 9.51 -0.15 -33.93* 7.53 0.15   
SECOND_GEN. 20.39* 5.06 0.11 15.80* 3.82 0.1  

Oman (CONSTANT) 430.09 2.78 - 436.38 3.54 - -0.02  
FIRST_GEN. 7.34 6.24 0.03 13.47 7.41 0.04   
SECOND_GEN. -17.88* 5.35 -0.08 -24.43* 6.98 0.09  

England (CONSTANT) 543.34 3.01 - 538.17 2.64 - -0.02  
FIRST_GEN. -26.55* 7.2 -0.1 -24.51* 5.91 0.11 

 

 
SECOND_GEN. 15.65* 5.8 0.09 1.71 5.01 0.01 

 

Georgia (CONSTANT) 466.2 3.56 - 454.49 3.55 - -0.03  
FIRST_GEN. 16.92 13.31 0.04 14.76 15.15 0.03 

 

 SECOND_GEN. -26.54* 6.16 -0.10 -26.59* 7.47 0.10  

Chile (CONSTANT) 460.36 2.45 - 480.27 2.73 - -0.03  
FIRST_GEN. -7.81 9 -0.02 -9.81 10.67 0.02   
SECOND_GEN. -10.09 5.72 -0.04 -18.57* 6.41 0.07  

Canada (CONSTANT) 511.86 2.65 - 528.68 2.69 - -0.04  
FIRST_GEN. -16.77* 4.51 -0.08 -18.23* 4.86 0.09   
SECOND_GEN. 3.75 2.99 0.02 -1.44 2.69 -

0.01 

 

Russian 

Federation 

(CONSTANT) 565.47 3.66 - 568.85 3.4 - -0.04 

FIRST_GEN. -18.17* 8.56 -0.04 -25.08* 9.05 0.06  

SECOND_GEN. -6.45 3.95 -0.03 -5.94 4.07 0.03  

Cyprus (CONSTANT) 529.48 2.92 - 488.04 2.73 - -0.04  
FIRST_GEN. 1.06 5.49 0 -8.41 5.94 0.03  
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SECOND_GEN. -12.15* 3.1 -0.07 -10.25* 3.19 0.07  

Czech 

Republic  

(CONSTANT) 529.72 2.23 - 536.79 2.48 - -0.04 

FIRST_GEN. -6.77 8.58 -0.02 -9.57 9.16 0.02  

 SECOND_GEN. -12.15* 5.40 -0.05 -18.60* 6.38 0.08  

Hungary (CONSTANT) 529.85 3.17 - 543.17 3.26 - -0.04  
FIRST_GEN. -65.65* 16.94 -0.09 -74.65* 16.24 0.11   
SECOND_GEN. 6.05 8.13 0.02 0.25 7.45 0  

Slovak 

Republic 

(CONSTANT) 501.69 2.58 - 523.57 2.72 - -0.04 

FIRST_GEN. 15.33 11.3 0.03 14.32 12.26 0.03  

SECOND_GEN. -37.14* 6.31 -0.14 -32.84* 6.66 0.11  

Iran (CONSTANT) 428.22 4.5 - 424.22 4.58 - -0.05  
FIRST_GEN. -41.54* 13.31 -0.06 -48.73* 14.52 0.07   
SECOND_GEN. -19.57* 8.47 -0.07 -5.44 8.58 0.02  

Spain (CONSTANT) 509.49 2.19 - 522.88 2.57 - -0.06  
FIRST_GEN. -4.02 6.89 -0.01 -5.31 7.97 0.02  

 SECOND_GEN. -18.21* 3.97 -0.11 -18.85* 3.90 0.11  

United 

States 

(CONSTANT) 541.09 2.13 - 550.52 2.13 - -0.06 

FIRST_GEN. -43.85* 4.29 -0.13 -42.37* 4.55 0.13  

SECOND_GEN. 4.87 4.22 0.03 -4.64 4.01 0.03  

Chinese 

Taipei 

(CONSTANT) 599 1.98 - 557.81 1.86 - -0.06 

FIRST_GEN. -43.52* 7.84 -0.11 -32.80* 9.36 0.08   
SECOND_GEN. -5.83 4.53 -0.03 -9.10* 4.21 0.05  

Denmark (CONSTANT) 543.9 2.99 - 532.15 2.22 - -0.06  
FIRST_GEN. -3.33 9.48 -0.01 -11.4 10.53 0.03   
SECOND_GEN. -20.17* 4.46 -0.11 -20.30* 4.4 0.12  

Argentina (CONSTANT) 426.17 3.76 - 428.51 4.89 - -0.07  
FIRST_GEN. -6.49 7.94 -0.02 -13.81 9.06 0.04   
SECOND_GEN. -16.54* 6.2 -0.09 -25.51* 6.69 0.13  

Indonesia (CONSTANT) 394.57 4.2 - 403.48 4.88 - -0.08  
FIRST_GEN. -17.46 14.12 -0.04 -9.16 17.57 0.02   
SECOND_GEN. -35.48* 13.8 -0.12 -50.85* 14.96 0.15  

Netherlands (CONSTANT) 535.42 1.81 - 525.04 2.65 - -0.08  
FIRST_GEN. 5.41 5.33 0.02 4.52 5.84 0.02   
SECOND_GEN. -19.88* 2.7 -0.16 -28.09* 3.36 0.21  

Norway (CONSTANT) 553.81 2.85 - 545.12 2.75 - -0.08  
FIRST_GEN. -17.65* 7.47 -0.07 -11.06 5.78 0.05   
SECOND_GEN. -10.59 6.41 -0.07 -22.79* 6.02 0.16  

France (CONSTANT) 495.18 3.03 - 495.16 2.79 - -0.09  
FIRST_GEN. -14.75* 5.74 -0.05 -10.29 5.89 0.03   
SECOND_GEN. -21.78* 3.41 -0.13 -25.46* 3.26 0.16  
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Morocco (CONSTANT) 387.91 3.99 - 364.75 4.95 - -0.09  
FIRST_GEN. -1.03 10.09 0 -35.21* 11.99 0.06   
SECOND_GEN. -47.79* 6.37 -0.17 -52.72* 9.26 0.14  

Finland (CONSTANT) 539.03 1.87 - 559.58 2.12 - -0.10  
FIRST_GEN. -16.75* 8.16 -0.05 -19.04* 8.17 0.06   
SECOND_GEN. -22.21* 6.97 -0.11 -36.97* 8.16 0.19  

Turkey (CONSTANT) 488.36 2.85 - 488.85 3.28 - -0.10  
FIRST_GEN. -65.67* 12.87 -0.13 -73.35* 14.38 0.15   
SECOND_GEN. -24.03* 7.96 -0.07 -24.29* 8.71 0.08  

Slovenia (CONSTANT) 525.12 1.94 - 548.47 2.39 - -0.11  
FIRST_GEN. -35.22* 8.38 -0.1 -42.93* 8.2 0.12   
SECOND_GEN. -19.15* 3.67 -0.11 -20.69* 3.55 0.11  

Germany (CONSTANT) 533.22 2.11 - 544.45 2.28 - -0.11  
FIRST_GEN. 1.18 7.07 0 -11.1 8.09 0.03   
SECOND_GEN. -25.54* 3.2 -0.18 -36.96* 4.01 0.24  

Italy (CONSTANT) 511.81 2.5 - 522.05 2.56 - -0.11  
FIRST_GEN. -47.74* 8.58 -0.15 -45.96* 8.59 0.16   
SECOND_GEN. -9.97* 3.68 -0.06 -13.17* 3.83 0.08  

Belgium (CONSTANT) 554.22 1.89 - 523.42 2.17 - -0.13  
FIRST_GEN. -2.17 4.91 -0.01 -4.51 5.32 0.02   
SECOND_GEN. -28.85* 2.69 -0.21 -39.99* 3.13 0.29  

Sweden (CONSTANT) 529.2 2.44 - 556.06 2.69 - -0.16  
FIRST_GEN. -22.79* 6.17 -0.09 -29.25* 6.87 0.11   
SECOND_GEN. -27.10* 5.05 -0.18 -42.79* 5.3 0.27  

Table 

Average 

(CONSTANT) 506.79 0.45 - 503.82 0.48 - -0.03 

FIRST_GEN. -8.85* 1.38 -0.02 -9.77* 1.46 0.03  

SECOND_GEN. -6.39* 0.84 -0.03 -9.98* 0.89 0.05  
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[Table 2.2] Math and Science Results for Grade 8 

IDCNTRY Variable Math Coef. b.se Stand 

coef. 

Science 

coef. 

b.se Stand 

Sc. 

Standardized 

Average for 

math science 

1s&2nd gen. 

United 

Arab 

Emirates 

(CONSTANT) 408.43 2.91 - 412.17 3.44 - 0.40 

FIRST_GEN. 101.31* 4.05 0.5 112.56* 4.2 0.52  

SECOND_GEN. 60.99* 3.55 0.28 74.48* 3.64 0.32  

Qatar (CONSTANT) 379.85 3.78 - 393.16 4.02 - 0.38 

  FIRST_GEN. 106.46* 4.6 0.51 116.62* 5.07 0.52  

  SECOND_GEN. 58.28* 4.35 0.24 66.91* 4.77 0.26  

Kuwait (CONSTANT) 375.57 4.83 - 390.44 5.3 - 0.20 

  FIRST_GEN. 66.41* 8.41 0.28 79.63* 8.97 0.28  

  SECOND_GEN. 32.25* 6.28 0.13 39.74* 7.77 0.14  

Saudi 

Arabia 

  

(CONSTANT) 360.8 4.28 - 389.14 4.34 - 0.13 

FIRST_GEN. 52.16* 11.72 0.15 46.13* 12.13 0.12  

  SECOND_GEN. 37.37* 10.25 0.13 48.03* 11.03 0.15  

Bahrain (CONSTANT) 443.25 1.9 - 453.63 2.63 - 0.13 

  FIRST_GEN. 38.93* 4.31 0.2 43.62* 5.03 0.17  

  SECOND_GEN. 16.88* 4.69 0.08 21.91* 7 0.08  

Singapore (CONSTANT) 613.5 3.68 - 589.22 3.63 - 0.08 

  FIRST_GEN. 23.22* 3.98 0.09 21.81* 4.67 0.08  

  SECOND_GEN. 16.08* 2.44 0.09 16.58* 2.75 0.09  

Jordan (CONSTANT) 380.57 3.56 - 421.38 3.73 - 0.07 

  FIRST_GEN. 25.38* 6.5 0.07 17.02* 6.72 0.05  

  SECOND_GEN. 20.97* 4.98 0.09 25.76* 4.71 0.1  

New 

Zealand 

  

  

(CONSTANT) 487.03 2.9 - 510 2.8 - 0.06 

FIRST_GEN. 17.74* 4.99 0.08 7.32 5.11 0.03  

SECOND_GEN. 16.85* 4.88 0.08 11.95* 5.47 0.06  

Australia (CONSTANT) 498.88 2.68 - 509.76 2.49 - 0.05 

  FIRST_GEN. 12.87* 5.79 0.05 1.3 5.6 0.01  

  SECOND_GEN. 19.73* 3.75 0.11 11.13* 3.07 0.06  

Oman (CONSTANT) 398.4 2.38 - 452.57 2.82 - 0.05 

  FIRST_GEN. 33.38* 5.4 0.12 17.84* 5.4 0.06  

  SECOND_GEN. 9.83* 4.86 0.03 5.81 5.34 0.02  

England (CONSTANT) 513.63 4.29 - 534.88 3.88 - 0.05 

  FIRST_GEN. 3.33 6.08 0.01 -6.47 5.83 -0.02  
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  SECOND_GEN. 25.91* 5.55 0.13 16.92* 5.35 0.09  

Hungary (CONSTANT) 513.08 3.81 - 526.42 3.41 - 0.03 

  FIRST_GEN. 15.04 13.92 0.02 10.82 14 0.01  

  SECOND_GEN. 27.16* 7.59 0.06 18.69* 7.94 0.05  

Kazakhstan (CONSTANT) 526.63 5.42 - 531.33 4.62 - 0.02 

  FIRST_GEN. 8.82 13.29 0.03 -0.18 12.21 0  

  SECOND_GEN. 5.51 7.52 0.02 15.65* 7.65 0.05  

Ireland (CONSTANT) 522.66 3.12 - 527.79 3.37 - 0.02 

  FIRST_GEN. 4.23 3.76 0.02 7.51 4.53 0.03  

  SECOND_GEN. 2.11 3.78 0.01 6.55 4.24 0.03  

Malta (CONSTANT) 493.79 1.51 - 479.45 2.06 - 0.02 

  FIRST_GEN. 5.61 6.01 0.02 12.65 7.93 0.03  

  SECOND_GEN. 0.86 4.62 0 12.08* 5.22 0.04  

Chile (CONSTANT) 427.86 3.24 - 454.48 3.05 - 0.01 

  FIRST_GEN. 13.48 13.84 0.02 13.09 13.34 0.02  

  SECOND_GEN. 1.79 11 0 -0.89 9.92 0  

Lebanon (CONSTANT) 442.97 3.63 - 398.51 5.25 - 0.00 

  FIRST_GEN. -6.86 5.7 -0.02 -8.61 9.76 0.02  

  SECOND_GEN. 6.02 5.41 0.02 14.45* 7.29 0.04  

Armenia (CONSTANT) 471.25 3.26 - 459.82 3.44 - 0.00 

  FIRST_GEN. 0.55 6.27 0 13.77* 6.5 0.04  

  SECOND_GEN. -3.27 6.64 -0.01 -7.77 7.3 0.02  

Russian 

Federation 

  

  

(CONSTANT) 538.01 4.77 - 544.41 4.38 - 0.00 

FIRST_GEN. 2.33 8.6 0.01 -2.76 7.17 0.01  

SECOND_GEN. -0.69 4.61 0 -0.99 4.82 0  

Canada (CONSTANT) 525.39 2.24 - 530.98 2.2 - 0.00 

  FIRST_GEN. 6.03 3.82 0.03 -11.43* 4 0.06  

  SECOND_GEN. 7.11* 3.29 0.05 -5.52 3.21 0.04  

Israel (CONSTANT) 510.86 4.52 - 507.04 4.26 - 0.00 

  FIRST_GEN. -15.94 9.34 -0.04 -27.81* 10.07 0.06  

  SECOND_GEN. 8.46 6.31 0.03 10.91 5.99 0.04  

Lithuania (CONSTANT) 511.51 2.94 - 519.85 2.9 - -0.01 

  FIRST_GEN. 13.37 9.8 0.02 1.07 10.94 0  

  SECOND_GEN. -4.76 5.53 -0.02 -11.47 5.99 0.04  

Hong 

Kong, SAR 

  

  

(CONSTANT) 595.34 5.71 - 546.6 5.05 - -0.01 

FIRST_GEN. -7.53 5.59 -0.04 -4.88 5.46 0.03  

SECOND_GEN. 2.2 3.73 0.01 1.11 3.82 0.01  

Japan (CONSTANT) 586.79 2.28 - 571.24 1.8 - -0.01 

  FIRST_GEN. -9.23 17.2 -0.01 -13.36 16.25 0.02  
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  SECOND_GEN. -6.58 11.09 -0.01 -6.66 10.83 0.01  

Korea, 

Republic of 

  

  

(CONSTANT) 606.07 2.58 - 555.83 2.18 - -0.01 

FIRST_GEN. -20.88 17.97 -0.02 -4.7 17.64 0  

SECOND_GEN. -15.79 13.93 -0.02 -19.05 11.57 0.02  

United 

States 

  

  

(CONSTANT) 518.24 2.82 - 532.96 2.65 - -0.02 

FIRST_GEN. -11.19 5.88 -0.03 -25.39* 5.8 0.07  

SECOND_GEN. 5.68 4.79 0.03 -5.03 4.21 0.03  

Chinese 

Taipei 

  

(CONSTANT) 600.99 2.46 - 571.14 2.1 - -0.03 

FIRST_GEN. -12.95 13.64 -0.01 -15.89 12.9 0.02  

  SECOND_GEN. -17.16* 4.62 -0.05 -14.55* 4.04 0.05  

South 

Africa 

(CONSTANT) 373.72 4.48 - 359.81 5.56 - -0.03 

  FIRST_GEN. -31.41* 10.27 -0.06 -51.15* 12.97 0.08  

  SECOND_GEN. 1.77 8.94 0 0.78 12.03 0  

Thailand (CONSTANT) 433.75 4.87 - 457.81 4.34 - -0.04 

  FIRST_GEN. -49.56* 10.32 -0.06 -51.70* 15.64 0.06  

  SECOND_GEN. -10.65 10.76 -0.02 -11.96 9.5 0.02  

Turkey (CONSTANT) 458.78 4.71 - 494.97 3.98 - -0.04 

  FIRST_GEN. -34.95* 15.1 -0.04 -52.81* 14.23 0.07  

  SECOND_GEN. -13.98 12.94 -0.02 -21.15 12.05 0.03  

Botswana (CONSTANT) 393.26 2.01 - 395.2 2.72 - -0.05 

  FIRST_GEN. -43.60* 9.01 -0.1 -62.23* 13.02 0.11  

  SECOND_GEN. -0.75 4.2 0 -2.18 6.3 0.01  

Morocco (CONSTANT) 386.4 2.31 - 395.83 2.49 - -0.05 

  FIRST_GEN. -9.54 7.13 -0.02 -21.14* 7.53 0.04  

  SECOND_GEN. -35.01* 5.62 -0.08 -39.86* 6.15 0.08  

Malaysia (CONSTANT) 467.03 3.49 - 473.43 4.07 - -0.05 

  FIRST_GEN. -38.05* 15.08 -0.04 -96.72* 18.97 0.09  

  SECOND_GEN. -16.82* 5.7 -0.05 -18.16* 7.27 0.05  

Iran (CONSTANT) 438.55 4.7 - 458.46 4.04 - -0.07 

  FIRST_GEN. -64.54* 18.42 -0.07 -60.41* 15.66 0.06  

  SECOND_GEN. -53.37* 9.02 -0.09 -45.06* 9.82 0.08  

Italy (CONSTANT) 497.11 2.64 - 502.85 2.39 - -0.07 

  FIRST_GEN. -31.78* 6.55 -0.1 -44.95* 6.21 0.15  

  SECOND_GEN. -5.55 4.71 -0.02 -9.04 5.73 0.04  

Georgia (CONSTANT) 456.54 3.46 - 447.03 3.07 - -0.08 

  FIRST_GEN. -26.54 16.51 -0.05 -22.29 16 0.04  

  SECOND_GEN. -47.33* 10.87 -0.11 -56.80* 10.07 0.14  

Egypt (CONSTANT) 398.18 4.1 - 378.33 4.28 - -0.12 
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  FIRST_GEN. -41.19* 8.84 -0.09 -56.56* 10.38 0.11  

  SECOND_GEN. -63.05* 7.6 -0.14 -78.29* 9.75 0.15  

Slovenia (CONSTANT) 516.44 2.22 - 517.32 2.52 - -0.12 

  FIRST_GEN. -36.32* 4.57 -0.14 -58.77* 6.37 0.21  

  SECOND_GEN. -10.93* 4.8 -0.05 -21.58* 5.49 -0.1  

Slovenia (CONSTANT) 520.93 2.09 - 557.8 2.27 - -0.13 

  FIRST_GEN. -48.18* 7.49 -0.14 -68.94* 9.42 0.18 
 

  SECOND_GEN. -19.85* 3.8 -0.09 -28.53* 3.72 0.12 
 

Argentina, 

Buenos 

Aires 

  

(CONSTANT) 403.93 4.94 - 396.93 5.02 - -0.13 

FIRST_GEN. -52.72* 7.59 -0.18 -44.46* 8.88 0.14  

SECOND_GEN. -17.81* 4.98 -0.08 -33.39* 6.13 0.14  

Sweden (CONSTANT) 510.08 2.94 - 537.69 3.46 - -0.18 

  FIRST_GEN. -48.14* 6.99 -0.21 -81.06* 8.86 -0.3  

  SECOND_GEN. -17.75* 4.74 -0.1 -27.53* 5.37 0.13  

 

Table 

Average 

  

  

(CONSTANT) 476.11 0.55 - - 480.56 -  0.01 

FIRST_GEN. -2.76 1.51 0.02 0 -9.94* 1.6 
 

SECOND_GEN. 0.36 1.06 0.02 0.01 -1.45 1.1 
 

 

 

 

[Table 2.3]Reading Results for First Generation Grade four 

 

County Variable  Reading  

Coef. 

SE Standardized 

coefficient  

United 

Arab 

Emirates 

(CONSTANT) 422.1 3.34 - 

ASBH03A. 78.69* 3.46 0.35 

Qatar (CONSTANT) 415.39 2.2 -  
ASBH03A. 76.04* 3.92 0.34 

Bahrain (CONSTANT) 437.3 2.48 -  
ASBH03A. 37.49* 5.5 0.16 

Oman (CONSTANT) 412.35 3.44 -  
ASBH03A. 49.55* 5.33 0.16 

Macao 

SAR 

(CONSTANT) 542.11 1.28 - 
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ASBH03A. 17.20* 2.8 0.11 

Trinidad 

And 

Tobago 

(CONSTANT) 478.82 3.27 - 

 
ASBH03A. 34.38* 8.26 0.08 

Hong 

Kong, SAR 

(CONSTANT) 567.24 2.77 - 

 
ASBH03A. 15.15* 4.98 0.07 

Saudi 

Arabia 

(CONSTANT) 428.93 4.36 - 

 
ASBH03A. 25.71* 6.72 0.07 

Canada (CONSTANT) 542.88 1.88 -  
ASBH03A. 13.05* 3.48 0.05 

New 

Zealand 

(CONSTANT) 541.38 2.71 - 

 
ASBH03A. 12.93* 6.07 0.05 

Azerbaijan, 

Republic of 

(CONSTANT) 471.65 4.17 - 

 
ASBH03A. 14.89* 6.28 0.04 

Australia (CONSTANT) 545.94 2.53 -  
ASBH03A. 8.57 5.25 0.03 

Austria (CONSTANT) 542.36 2.33 -  
ASBH03A. -21.43* 6.82 0.03 

Latvia (CONSTANT) 557.74 1.71 -  
ASBH03A. 9.72 8.88 0.02 

Lithuania (CONSTANT) 548.21 2.68 -  
ASBH03A. 8.18 9.98 0.02 

Northern 

Ireland 

(CONSTANT) 566.48 2.19 - 

 
ASBH03A. 9.03 7.33 0.02 

Singapore (CONSTANT) 575.62 3.25 -  
ASBH03A. 5.34 3.38 0.02 

Slovak 

Republic 

(CONSTANT) 534.77 3.15 - 

 
ASBH03A. 12.62 10.91 0.02 

Netherlands (CONSTANT) 545.69 1.75 -  
ASBH03A. 4.53 6.35 0.01 

Bulgaria (CONSTANT) 551.83 4.25 -  
ASBH03A. 2.49 14.86 0 

Chile (CONSTANT) 494.45 2.49 -  
ASBH03A. -2.68 11.96 0 

Georgia (CONSTANT) 488.63 2.76 -  
ASBH03A. 1.88 9.67 0 

Poland (CONSTANT) 564.65 2.14 - 
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ASBH03A. 2.82 9.94 0 

England (CONSTANT) 559.3 1.81 -  
ASBH03A. -4.34 3.95 -0.01 

Israel (CONSTANT) 531.65 2.47 -  
ASBH03A. -2.5 8.74 -0.01 

Kazakhstan (CONSTANT) 536.16 2.51 -  
ASBH03A. -4.32 6.37 -0.01 

United 

States 

(CONSTANT) 550.28 3.08 - 

 
ASBH03A. -12.96* 4.07 -0.02 

Czech 

Republic 

(CONSTANT) 543.9 2.07 - 

 
ASBH03A. -14.45 7.71 -0.03 

Hungary (CONSTANT) 554.62 2.89 -  
ASBH03A. -19.03* 9.59 -0.03 

Morocco (CONSTANT) 350.72 4.37 -  
ASBH03A. -17.6 9.84 -0.03 

Russian 

Federation 

(CONSTANT) 581.11 2.21 - 

 
ASBH03A. -8.44 6.47 -0.03 

Chinese 

Taipei 

(CONSTANT) 559.73 1.99 - 

 
ASBH03A. -13.05 7.02 -0.04 

Iran, 

Islamic 

Republic of 

(CONSTANT) 431.57 3.96 - 

 
ASBH03A. -36.02 25.63 -0.04 

Argentina, 

Buenos 

Aires 

(CONSTANT) 482.87 3.04 - 

 
ASBH03A. -18.19* 7.74 -0.05 

Ireland (CONSTANT) 568.31 2.37 -  
ASBH03A. -13.03* 6.09 -0.05 

Portugal (CONSTANT) 528.66 2.33 -  
ASBH03A. -17.52* 5.01 -0.05 

Belgium 

(French) 

(CONSTANT) 498.96 2.55 - 

 
ASBH03A. -14.27* 5.13 -0.06 

Norway (CONSTANT) 560.22 2.26 -  
ASBH03A. -14.80* 4.96 -0.06 

South 

Africa 

(CONSTANT) 410.01 5.93 - 

 
ASBH03A. -33.36* 14.22 -0.06 

Spain (CONSTANT) 529.17 1.73 - 
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ASBH03A. -19.87* 4.46 -0.06 

Germany (CONSTANT) 542.05 3.04 -  
ASBH03A. -28.44* 9.36 -0.07 

Norway (4) (CONSTANT) 518.45 1.87 -  
ASBH03A. -19.85* 6.57 -0.07 

Belgium 

(Flemish) 

(CONSTANT) 526.88 1.88 - 

 
ASBH03A. -20.34* 3.78 -0.08 

Italy (CONSTANT) 549.54 2.21 -  
ASBH03A. -29.63* 7.06 -0.08 

Malta (CONSTANT) 455.05 1.78 -  
ASBH03A. -36.50* 7.53 -0.08 

Sweden (CONSTANT) 557.42 2.38 -  
ASBH03A. -24.11* 7.28 -0.09 

Finland (CONSTANT) 567.82 1.78 -  
ASBH03A. -33.88* 6.57 -0.1 

France (CONSTANT) 513.13 2.16 -  
ASBH03A. -36.65* 5.36 -0.1 

Denmark (CONSTANT) 549.64 2.12 -  
ASBH03A. -33.56* 8.25 -0.11 

Slovenia (CONSTANT) 544.68 1.88 -  
ASBH03A. -38.93* 13.14 -0.12 

Table 

Average 

(CONSTANT) 517.57 0.39 - 

 
ASBH03A. -2.99* 1.19 0 

     

 

Discussion 

Immigrant Educational Paradox in Countries 

Overall, the findings indicate that the immigrant educational paradox is a very 

heterogeneous phenomenon and varies by country, grade and type of content assessed. In order 

to fully understand immigrants’ outcomes in the host or receiving country, it is important to 

highlight that host-country educational systems and social policy institutions may either increase 

or decrease the individual challenges that migrant children face (Drinkers et al., 2014). Thus, the 
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findings revealed that in some traditional immigration countries, the immigrant educational 

paradox was discovered, including New Zealand, Australia, England and Singapore.  Further, the 

immigrant educational paradox was revealed with high magnitude in all content areas and across 

both grades in the Gulf Cooperation Council (GCC) countries including The United Arab 

Emirates, Kuwait, Qatar, Bahrain, Saudi Arabia, and Oman. 

 OECD  has categorized some developed countries that include immigrants as the 

following: settlement countries (Australia, Canada, Israel, New Zealand) in which evidence of 

the immigrant educational paradox was revealed; long-standing destinations with many recent 

highly educated migrants (Luxembourg, Switzerland, The United Kingdom and The United 

States of America) in which mixed patterns for immigrants’ educational outcomes have emerged; 

and long-standing destinations with many settled, low-educated migrants (Austria, Belgium, 

France, Germany, and The Netherlands), in which results revealed that native students’ 

achievement was higher than first and second generation immigrants (OECD, 2015). Strong 

evidence has shown inequities in the quality of the education that immigrants are provided in 

destination countries (e.g., Concha’s, 2001; Curl & Holdaway 2009; Lee, 2002; Minion & Enter 

,2005; OECD 2010a; Schneeweis 2006).  

The difference in immigrants’ achievement could be explained; nowadays, “immigration 

policies have become more selective in deciding which immigrants should be admitted and for 

how long” (OECD/European Union, 2015.p.36). Countries such as Australia, Canada, New 

Zealand and The United States of America are known to be countries of permanent migration, as 

these countries have policies in place to smooth the long-term stay of immigrants. Excluding The 

United States of America, these countries use points-based systems for accepting permanent 

migrants that utilize a “human-capital accumulation formula” for counting the points 

https://link.springer.com/article/10.1186/s40536-014-0007-2#CR6
https://link.springer.com/article/10.1186/s40536-014-0007-2#CR7
https://link.springer.com/article/10.1186/s40536-014-0007-2#CR23
https://link.springer.com/article/10.1186/s40536-014-0007-2#CR31
https://link.springer.com/article/10.1186/s40536-014-0007-2#CR36
https://link.springer.com/article/10.1186/s40536-014-0007-2#CR49
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(Papademetriou & Sumption, 2011). Points are awarded according to education, specific 

occupational preparation, skills, age, language ability and other selected criteria, and they are 

regulated according to local economic and labor market needs on a regular basis 

(OECD/European Union, 2015.p.36). Consequently, children benefit from their educated 

parents’ proficiency in the host-country’s language (Washbrook et al., 2013). Hence, both studies 

(Buchmann & Parrado, 2006; Entorf & Minoiu, 2005) found the immigrant achievement gap to 

be less in the traditional host countries in comparison to countries with a more recent history of 

immigration, which is identical to this study’s findings.  

Another explanation is that migrant children’s educational achievement is better in 

English-speaking countries, which tend to be the traditional immigration countries, such as 

Australia, Canada, New Zealand, The United Kingdom, and The United States of America, 

particularly when they have strong English language skills (Schneeweis, 2010; Dustmann, 

Frattini, and Lanzar, 2011). Thus, “it is difficult to know whether this occurs because English has 

emerged as a dominant international language or because these countries have long histories of 

receiving—and therefore integrating—immigrants” (Cobb-Clark, Singing, & Stillman, 2012, 

p.23). 

The Gulf Cooperation Council (GCC) countries utilizes temporary migration which is 

another special category for labor migration. Temporary visas or residence permits usually apply 

when labor migration is sought for a period of time, as determined by a work contract, to meet 

their local labor market needs, after which migrant workers have to return to their country of 

origin.  The immigrants in the Gulf countries who are accompanied by their families are usually 

highly skilled migrants. Thus, the immigrant population sample in the gulf is high skilled 
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immigrants which could explain the emerge  or appearance of the immigrant achievement 

paradox across the Gulf countries.  

Immigrant Educational Paradox in Grade level and Immigrant Generation  

A different pattern was found for grade four when compared to grade eight. Consistent 

with Andon’s (2014) findings, the younger students show a larger immigrant achievement gap 

when compared to eighth graders.  This study’s findings revealed a different pattern for grade 

four immigrant students as both first and second generation immigrants were outperformed by 

native students in math, science and reading. The fact that younger students show a larger 

immigrant achievement gap rather than the immigrant educational paradox is not expected as 

these students have immigrated before the age of 12  and have been in the destination country for 

more than a year (in TIMSS and PIRLS, countries are permitted to exclude students who are 

non-native speakers of the testing language and who have received less than one year of 

instruction in that language) as it is commonly believed that young children learn and adapt to 

the new language and culture faster than older students. The difference we found may be 

explained in the concept that the “erosion of an ethos of achievement and hard work from the 

immigrant generation” (1999, p. 181); the ethos has not been transmitted to the young 

immigrants due to their age and it may be reflected at an older age.  It could be that young 

immigrants have not yet fully comprehended their parents’ motivation and expectation for 

upward mobility in the destination country due to their age. Another explanation is that 

immigrants overachieve in the immigrant educational paradox is due to unobserved factors; it 

may be that these unobserved factors may require a certain age so they could be transmitted to 

children from their parents. 
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  Though there were differences by country, generally speaking, 8th grade students 

performed better than 4th grade when compared to native students; which is a similar pattern to 

the most recent synthesis study done by Ando (2014), in which she measured the immigrant 

achievement gap cross-nationally, stating that the size of the immigrant achievement gap is lower 

for all older examinees by about one-fourth of a standard deviation; however, she did not 

measure second generation immigrants’ achievement. One explanation for the immigrant 

educational paradox is that eighth grade students have faced challenges and obstacles that they 

remember. Therefore, they work hard on improving their achievement, motivated by 

“unobserved factors” related to immigration. Another explanation could be that eighth grade 

immigrants have been in the hosting country longer than grade four immigrants; therefore, they 

have higher language ability and proficiency that enable them to have higher comprehension. A 

third explanation is that eighth graders have prior knowledge in math and science from their 

original countries, to which they added their new knowledge.  Further, eighth graders’ age allows 

them to be autonomous learners; they do not need tutoring assistance from their parents, who 

might have limited language proficiency. Thus, they could use self-learning techniques to 

improve their learning outcomes.  

Immigrant Educational Paradox in Content Subjects 

When looking at the cross-national total,  eighth grade first and second generation 

immigrants performed similar to native students cross-nationally. Similar to Andon’s findings 

(2014), the widest gap was in science. However, Andon only investigated first generation 

immigrants. It is only in science that first generation immigrant eighth grade students were 

outperformed by native students. That factor could be due to the content nature, which is 

consistent with the literature (Andon, 2014). Schnepf (2007) explained that the significantly 

https://link.springer.com/article/10.1186/s40536-014-0007-2#CR50
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higher gap in science is due to the subject nature. The language used in mathematics is more 

universally understood, and does not require second language proficiency. In addition, math 

symbols are universal; thus immigrant students’ native countries use the same number system as 

the country of testing. On the other hand, science require higher level of language proficiency, as 

science questions may include technical language as well as complex sentences and sometimes 

context as passage reading. Thus, science not only tests content but also language proficiency. 

Further, Andon (2014) also suggested that the differences could be due to “potential differences 

in quality of science curriculum and instruction between origin and destination countries.” (p.13) 

Thus, the poor quality of the original country’s science curriculum could have influenced 

students’ background knowledge, which influenced their results in the destination country. That 

could explain the reason behind first generation immigrants being outperformed by native 

students in eighth grade science rather than math. 

The grade four findings are inconsistent with Schnepf (2007) who argued that the gap 

would likely be larger for reading than mathematics due to the  mathematics assessment  nature 

as it require fewer linguistic skills than reading assessments. However, the findings of this study 

show that first generation immigrants’ reading achievements did slightly lower than native 

speakers’ achievements cross-nationally. Because few studies have examined young immigrant 

achievement cross-nationally, it is difficult to make strong theoretical interpretations of the 

findings. 

Limitations 

Some considerations advise the use of caution when making inferences from this analysis. First, 

the generalizability of this study is limited to TIMSS and PIRLS countries, although the 

https://link.springer.com/article/10.1186/s40536-014-0007-2#CR50
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countries vary in terms of their immigrant population, type of destination countries and original 

countries, yet they do not cover all countries around the world. Second, we are studying by 

definition first-generation and second generation immigrants, because we defined immigrants as 

students not born in the country of testing, and students who have one parent who was born 

outside of the hosting country, thus the study could not investigate third generation immigrant 

achievement (Rumbaut, 2004). Third, in the two testing programs, countries are allowed to 

exclude students who are non-native speakers of the testing language and who have received less 

than one year of instruction in that language. This study excludes students who have a low 

degree of proficiency in the language of testing. Fourth, as the immigrant educational paradox 

explains that immigrants overachieve non-immigrants due to an observed factor, no background, 

school or country factors were controlled to further explain the reason behind the achievement. 

Finally, the immigrant educational paradox quantitative synthesis was examined by subject. 

Similar to Andon (2014) “To address such a question, we compared reading, science, and 

mathematics scores that are not on the same scale, although standardized effect sizes in part 

address this issue.”  In the future, malleable factors must be examined in order to better explain 

immigrants’ educational achievement. More than likely, factors found at the background and 

country level will have the most potential for reducing or eradicating immigrant achievement 

Young Migrant Children and the Achievement Gap: A Cross-National Study of Micro and 

Macro Factors Leading to STEM Achievement Gap in Education 

Children of Immigrant Groups and Educational Needs 

In the wake of the current intensified and turbulent experiences that many immigrant 

families face in North America and Europe, including life endangering border crossings, children’s 

border separations, or refugee camps as temporary settlements for families, the plight of young 

https://link.springer.com/article/10.1186/s40536-014-0007-2#CR48
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children and their educational needs take on ever greater significance for educational 

policymakers, school leaders, and practitioners. For many of these migrant children and families, 

education provides ‘a gateway to the larger society’ (Melia 2004, 125). Educational systems and 

the school itself are one of the first key points of contact for the children with the new culture; they 

provide an important channel for offering migrant communities and their children opportunities to 

succeed in their new countries. If children are inadequately prepared, many may become a 

permanent part of the under-class (Suárez-Orozco and Suárez-Orozco 2001). Impacts on the host 

nation extend throughout its society, including the economic, public service, social and social 

justice domains (UNDP 2009, 70). Therefore, the education provided to migrant children is critical 

for the benefit of both the children as well as the receiving country.  

While international migration is a constant in human history, according to the Organization 

for Economic Co-operation and Development (OECD) it has tripled worldwide in the past five 

decades, primarily in developed countries (OECD  2015). As of 2017, the number of international 

migrants — persons living in a country other than where they were born — reached 258 million for 

the world as a whole (MPI 2017). In OECD countries, the rate of in-migration varies from 23% of 

the population in both Australia and Switzerland to around 3% in Finland and Hungary; thus, 

migration considerably contributes to a number of nations’ population growth (OECD 2018). 

International migration is a global phenomenon that is growing in complexity and impacts many 

people (OECD 2018)  

         Migrant children's educational achievement in Western countries has become a pressing 

topic and has led to vigorous scholarly debate. Some scholars argue that children of migrant groups 

achieve higher educational levels than non-migrant (Feliciano 2005), whereas other scholars point 

to the educational achievement gaps and possible variables responsible for such outcomes (OECD 
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2010; Rangvid 2010). Although the number of migrant communities has increased significantly in 

North America and Europe, there is little comparative research carried out to provide policymakers 

and stakeholders with a clear understanding how migrant children compare to non-migrant peers; 

and most important, how schools can effectively mitigate the negative variables that are 

responsible for the achievement gap in educational outcomes among migrant children.  

While underscoring the challenges of researching in this area, our contribution provides a 

critical synthesis of variables to answer the key question of what we need to know about young 

migrant children’s achievements based on high-quality research studies to make educational policy 

recommendations. We examine the state-of-the-art of the current research on migrant children’s 

educational achievement gap by approaching it from a comparative cross-national perspective. 

Toward the goal of building effective learning environments for migrant children in schools and 

to implement educational policies, we examine both micro and macro level factors affecting 

educational achievements among these children. Individual studies of migrant students have 

examined either students’ background, or school features, or characteristics of the sending and 

receiving nations, no comprehensive review has been undertaken to examine cross-national 

research across several levels of factors. Second, our analysis leads to a conceptual and evidentiary 

review of findings across comparative databases and disciplines. As most studies have focused on 

either mathematics and/or science, our study includes math, science, and reading for both fourth 

and eighth-grade students across TIMSS, PISA and PIRLS databases. At the theoretical level, we 

examine Rumbaut’s ( 1997) immigrant educational paradox framework which makes a set of 

claims of immigrant students’ educational achievement. Our subsequent systematic presentation 

of the major predictors for migrant children’s performance (school factors and individual’s 

background including language proficiency, parents’ education and socioeconomic status) is 
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followed by the more recently studied factors which are characteristic of the sending and receiving 

countries that have been found to provide insights in understanding the children’s achievement 

gap.   Research questions guiding this study are: 

2. How much do 4th grade students in cross-national countries vary in their mean 

mathematics and science achievement? 

3.  How does the inclusion of individual background characteristics in multilevel models 

provide additional insights into the important factors associated with first and second 

generation immigrant students’ math and science achievement in a comparative 

context? 

4. How does the inclusion of country characteristics in multilevel model provide 

additional insights into the important factors associated with first and second generation 

immigrant students’ math and science achievement in a comparative context? 

Theoretical Framework  

A growing number of empirical studies corroborate Rumbaut’s (1997) notion of the 

immigrant educational paradox claiming that on average migrant students’ educational outcomes 

tend to exceed their native-born counterparts in spite of all the obstacles that migrant children 

face. Rumbaut believes that migrant motivation and determination is due to unobserved factors 

related to migration. He claims that migrant students have an advantage over native as they 

selectively integrate and adapt to their school environment while holding values, standards, and 

beliefs from their culture of origin. Rumbaut (1997) found that migrants’ children have very 

positive attitudes and show greater effort spent on schoolwork than children of the non-migrant 

communities. He goes on to argue that first and second generation migrants work harder than the 
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third generation as there is ‘an erosion of an ethos of achievement and hard work from the 

immigrant generation to the third generation’ (1999, 181). Based on the immigrant educational 

paradox theory, young migrants derive their strengths from both cultures, which provides them a 

unique advantage compared to non-migrants (cf. Kasinitz, Mollenkopf, Waters,  and Holdaway, 

2009).  

Two related constructs, immigrant optimism (Kao and Tienda, 1995) and immigrant selectivity 

(Borjas,  1987; Felician,o  2005) are worth mentioning to help to explain the educational paradox 

theory. Kao and Tienda (1995) formulate a variation of the immigrant paradox in immigrant 

optimism theory, after providing what appears to be the only study in the literature that examines 

four educational outcomes: grades, math test scores, reading test scores, and college aspirations.  

Their findings reveal that students of migrant background had higher GPAs than their non-

immigrant peers.  Kao and Tienda (1995) found that first- and second-generation eighth-grade 

migrants to the U.S. had higher GPAs than their non-migrant counterparts based on a nationally 

representative sample of 24,599 participants in the National Educational Longitudinal Study of 

1988 (NELS 88). Thus, they hypothesize that migrant optimism might drive first- and second-

generation migrants' educational outcomes because they have faced more challenging obstacles 

before arriving at the States. The researchers claim that migrant groups expect upward mobility 

when they come to the United States; they often speak about college to their children. This is 

similar to other research findings that migrant parents tend to have higher educational 

expectations than non-migrant parents (Glick and White, 2004). Parental educational 

expectations are positively correlated with children’s educational expectations (Goyette,   2008).  

        The second notion put forward by Borjas (1987) in the form of the immigrant selectivity 

theory underscores that migrants often do not represent random samples of the population of 
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their country of origin. This theory suggests that educational selectivity exists, in which migrants 

tend to be either more or less educated than members of their home populations. In other words, 

‘immigrants' traits do not typically mirror the true population characteristics of those in their 

native countries’ (Borjas, 1987). Borjas  (1992, 126) writes, ‘persons who grow up in high-

quality ethnic environments will, on average, be exposed to social, cultural, and economic 

factors that increase their productivity when they grow up.’ However, Portes, Rumbaut, and 

other scholars argue that all migrants represent a ‘positively selected group from their home 

country’ as they have higher levels of educational attainment than their counterpart at their home 

country (Portes and Rumbaut, 1996). Feliciano  (2005) notes that migrants' educational 

attainment levels are not well-represented by random samples of their home populations. 

Through comparing people who migrated to the United States to those who remained in their 

native country, she found that migrants tend to be more highly educated than their non-migrant 

counterparts (Feliciano, 2005a).    

  In a more recent study on the migrant advantage in adolescent educational expectations, 

Feliciano and Lanuza (2017) expand the educational selectivity theory to reflect how migrant 

parents tend to have higher expectations for their children’s education, a cultural resource that 

their children draw upon to facilitate their high expectations.  Their findings show that children 

of migrants have specific types of cultural capital that are associated with the development of 

high educational expectations. Fifty-one percent of migrant parents indicated that they want their 

children to pursue graduate study, whereas only 25 percent of native-born parents did so (228).  

        The immigrant educational paradox has been recognized in several datasets, where the 

first-generation migrants outperform both non-migrant counterparts and second generation 
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migrants despite the numerous challenges and obstacles they encounter. It is important to note, 

however, that the migrant educational paradox was neither examined nor proved cross-nationally.  

 

Cross-national Factors Affecting Migrant Children Educational Achievement: Micro-level 

and Macro-level 

        The empirical analysis begins with factors influencing the migrant children’s educational 

performance at the micro-level.   The subthemes under micro-level factors include migrant’s 

background, home language/language proficiency, socio-economic status (SES), parents’ 

educational level, and gender. Subsequently, we organize our analysis around the subthemes that 

include the type of host countries, 

Micro-level Factors and their Impact on Migrant Children’s Educational Achievement 

Socio-economic Status. 

Many researchers tend to define family SES background as consisting of three components: 

parental occupation, parental education, and family income (Sirin, 2005). Family background, 

measured by socioeconomic status (SES), is a primary focus of research on children’s socio-

cognitive development and schooling. A number of international research studies show that 

socioeconomic factors are strongly related to migrant children’s achievement (Andon, 2014; 

Schnepf,   2007). In general, disadvantaged and low SES children perform significantly worse than 

middle-class and upper-class children in several academic areas, including test scores, grade 

retention, special education placement, high school graduation and dropout rates, and completed 

years of schooling (Miller, 1995). There are strong positive associations between SES and 

educational outcomes. Pong  et al (2012) caution, however, ‘Clearly, there are more anomalies in 

the SES– achievement relation among immigrants’ children than among natives’ children.’ (1544). 
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           At the country level, socioeconomic background is the most robust and consistent 

predictor of student achievement both in the United States and Europe (Buchmann and Hannum,  

2001). As a result, students from high-income families score higher on standardized tests and are 

more likely to go to college than students from lower income families. Family income is the highest 

single correlate of academic achievement, followed by parental occupation and education (Miller, 

1995). Rangvid (2007) found that differences in socioeconomic status counts for 50% of migrant 

students’ achievement gap in Copenhagen. There is considerable variation in the amount of 

socioeconomic diversity of student populations across countries. For example, Spain, Greece, and 

the United States, have a more diverse student population than Japan, Norway, and Australia 

(Arnett, 2007) which could explain the reason behind the variation of the migrant students’ 

achievement results.  

The home learning environment was found to be significantly different between high SES 

and low SES families (Guo and Harris, 2000).  Family background, measured by socioeconomic 

status (SES), is a primary focus of research on children’s socio-cognitive development and 

schooling. Poor children learn less than non-poor children due to their home dissimilarity, as poor 

children’s parents may fail to provide academic stimulation or motivation to achieve (Pong and 

Landale 2012). For example, as scholars note, literacy skills such as ‘decoding skills, vocabulary 

development, and reading fluency all begin in the home’ (Robins , Treiman, Rosales, and Otake, 

2012). Given that home environments vary across social class groups, children’s initial literacy 

exposure also differs.  

          The socio-economic status of the student seems to be one of the most important 

explanatory variables, as it explains much of the variance in migrant student achievement scores 

(Entorf  and Minoiu, 2005). Yet, one of the most confusing findings in the migrant literature is that 
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some groups of migrant youth outperform others even when these youths are from the same low-

income communities and attending the same school (Zhou  and Logan, 2003). So, if SES explains 

most of the variance for migrants’ achievement score, how could they explain this phenomenon 

that is happening in the low-income societies. Hence, with all the available research the reason 

behind the migrants’ achievement (and the achievement gap) still needs more careful and rigorous 

research.  

 

Parents Education. 

One piece of the puzzle explaining the migrant educational paradox could be the 

educational and occupational downgrading that frequently occurs with migration and is closely 

connected with SES. Migrant parents’ post-migration occupations and income may not fully reflect 

their education and skills, and thus SES may be a weak predictor of children’s academic outcomes. 

For migrant groups, pre-migration SES is not always mirrored in post-migration SES; this disparity 

may play an additional role in explaining the children of migrants’ achievement (cf. Pong and 

Landale, 2012). ‘Understanding the home environments of immigrant families is important 

because they may be linked to children’s academic achievement and help explain the relations 

between immigrants’ pre- and post-migration SES and children’s academic achievement’ (Pong 

and Landale, 2012, p. 1544). Feliciano’s (2005) research provides support for the importance of 

pre-migration SES, as she compared group of migrant families against the same age group in their 

home country. Feliciano emphasized the role of selective migration from origin countries may 

matter to explain migrant children’s learning outcomes. Pong and Landale’s (2012, 1555) results 

show that ‘pre-migration SES contributes significantly to post migration SES.  
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According to Hirschman  and Falcon (1985),  parents' education is the single most 

important factor in children's schooling. In a recent study, Montt (2011) argues that inequality of 

migrants’ educational achievement due to family background represents only a portion of the total 

inequality of migrant educational outcomes. One non-economic benefit of having highly educated 

parents is that they help their children by having higher expectations for their educational 

attainment, they follow up on their learning process, and pressure them to pursue their schooling 

(Dubow 2009). Migrant communities in general have specific types of cultural capital that are 

associated with the development of high educational expectations (Feliciano and Lanuza 2016). A 

number of international research shows that family resources, parenting behavior and attitude 

towards academic achievement are strongly related to migrant children’s achievement (Andon 

2014; Feliciano and Lanuza, 2016). Overall, we can conclude that the achievement of migrant 

children is closely tied to the educational background of their parents (Dustmann, Frattini, and 

Lanzar, 2011), leaving aside selective migration policy, a major driver of cross-national 

differences, in migrant relative educational achievement. 

Home language/Language proficiency. 

One of the major challenges faced by migrant children is learning a new language. It is 

expected that migrant children who speak the host-country’s language at home have an educational 

advantage over those who do not (Cobb-Clark , Sinning, and Stillman 2012). The OECD (2010) 

reports that students who are both migrants and speak a different language at home score, on 

average, ‘thirty-five points lower than students without an immigrant background, after accounting 

for socio-economic background’ (54). While research on developing and sustaining heritage 

languages is complex and points to numerous sociocognitive advantages, schools often do not have 

sufficient resources to develop biliteracies among children (see Brutt-Griffler, 2017). Those 
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migrant students with limited English proficiency experience low levels of educational 

achievement and attainment (Fuligni, 1997), whereas those with high-level dual language 

competency, including fluent English proficiency, have been found to experience relatively high 

levels of academic success (Brutt-Griffler, 2017). A number of studies point out that the age of 

arrival to the host country is one of the factors that influence migrant children’s experiences as it 

affects the second language acquisition process (Beck, Corak, and Tienda, 2012). Corak ’s (2011) 

findings indicate that children migrating to Canada and the United States after age nine have a 

significantly higher risk of not completing high school.  

  For migrant families, learning and using the host-country language is a critical factor for 

the educational development for the migrant children.  Heritage languages are spoken in among 

the majority of migrant families, but migrant parents are ‘highly variable in their ability to speak 

English well’ (Fuligni and Fuligni, 2007, 235). Examining Parents Language proficiency in the 

hosting country indicated that it is one of the important factors that influence their children’s 

academic success.  Parents who have difficulty with the host country’s language are less likely to 

engage in their children academic achievement, such as reading at home, tutoring their children, 

watching educational television, and going to the library (Pong and Landale, 2012).  For example, 

Latino families in the United States in which parents speak only Spanish at home tend to participate 

less in literacy activities with their young children regardless of the mother’s education or 

household income (Schneider , Martinez, and Owens, 2006). Many high-SES migrants are 

proficient in English and acquainted with the American culture when they arrive in the United 

States; thus, children face less challenges in adjusting to U.S. society. In contrast, other migrants 

have to learn a new language and culture due to their parents’ unfamiliarity with the host country 

culture. Host country language proficiency develops simultaneously with sociolinguistic and 
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cultural experiences that can be transmitted to children. Knowledge in the host country’s language 

stimulates children’s literacy in many countries (Schnepf, 2007).  

         Academic language proficiency is crucial for academic success. Success on standardized 

achievement tests such as PISA or TIMSS, for example, relies heavily on the ability to read and 

write, making it difficult to separate language proficiency from overall academic ability. For 

example, Akresh and Akresh (2011) find that the foreign-born children of Hispanic migrants, who 

were randomly selected to sit for a standard language achievement test in Spanish, scored 

significantly higher than their peers who took the test in English. On the other hand, U.S.-born 

children of Hispanic migrants did significantly better when they were randomly assigned to take 

the test in English instead of Spanish. The authors concluded that language bias could be the reason 

behind the Hispanic-white test gap in math and reading.  

      Researchers recognize the educational disparities between language learners and 

Mainstream peers by considering their achievement on national assessments. In a cross-national 

study on children of migrants using data from ten OECD countries, Schnepf  (2004) consistently 

found that a non-English language spoken at home decreases students' educational achievement 

greatly across countries. On the other hand, a Canadian study done by Worswick  (2004) found 

that test scores in reading and mathematics of children of migrants are similar to those of the native 

children except for lower vocabulary score for children of migrants before age six, whose mother 

tongue is neither English nor French. Similarly, in the United States Washbrook et al. (2013) finds 

that the young migrant children underperform in vocabulary tests, although their nonverbal 

cognitive skills are similar to natives. Looking closely at these results suggests that achievement 

tests that are heavily reliant on literacy skills may present a partial picture of migrant children's 

overall competency. Unfortunately, this may have long-term consequences, as children who score 
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poorly on achievement tests are often tracked into lower-level classes or less selective secondary 

schools (Akresh & Akresh 2011).  

 In summary, one of the major challenges faced by migrant children is learning a new 

language as scholars agree that host-country language proficiency is crucial for academic success.  

Monolingualism predominates in the U.S., and bilingualism is highly politicized (Brutt-Griffler 

and Varghese,  2004), as heritage language proficiency often is not developed fully and therefore 

may have complex relationships regarding how its beneficial to the academic success of the child 

(cf. Brutt-Griffler 2018).  

Gender. 

Boys’ and girls’ academic achievement has been examined in many of the cross-national 

studies; research usually finds that the gender gap for migrants is similar to that of native/local 

populations (see, for example, Entorf and Lauk 2008; Schnepf  2007; OECD, 2016). In general, 

migrant girls do better in school (Qin,  2006), but boys are generally better in mathematics (OECD, 

2010a). As for the gender differences in science achievement, there is an extensive amount of 

research indicating that males outperform females in science achievement from K-12 (e.g., Ma, 

2003) due to gender differences in engagement and interest that emerge years earlier for males and 

increases through high school (Bacharach, Baumeister, and Furr, 2003), particularly in the physical 

sciences (Burkam, Lee, and Smerdon, 1997). Research in this field found that girls’ low level of 

interest in science is the reason behind their low achievement rather their low ability. For example, 

Ma (2003), states that there were no gender differences in favor of males in science achievement 

among migrant students. The lack of gender differences in science achievement among both 

migrant and non-migrant students indicates gender equities among these students.  
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According to common gender studies, men have higher math achievement when 

compared to women (Rangvid, 2007; Sinclair, Hardin, and Lowery, 2006). Penner’s (2008) 

findings in his cross-national study, which uses multiple data, reveals that biological theories 

cannot explain boys' high achievement in math; instead, his analysis showed that the gap is due 

to the gender inequality in the labor market and differences in the overall status of men and 

women. Another explanation for gender gaps in student performance is the way in which school 

systems assign boys and girls to different academic locations. Students in more academically 

demanding schools display higher levels of performance (Legewie and DiPrete, 2012). Although 

the gender gap exists for different reasons, the expectations vary between genders. 

Although the gender gap exists for different reasons, the expectations vary between 

genders. Previous studies have shown that girls tend to have higher educational expectations than 

boys, among both children of migrants (Feliciano, 2012) and the native-born (Reynolds and Burge, 

2008). Further, in migrant families, girls have more cultural capital as they are more likely than 

boys to be bilingual (Portes and Hao, 2007).  

Generational gaps.  

 The focus of this paper will be on the first generation due to data limitations. Research 

on generational differences in immigrant youths’ academic achievement has yielded conflicting 

findings. Thus, Duong, Badaly, Liu, & Schwartz (2015) conducted the first quantitative review 

of the literature on academic outcomes among immigrant youths to resolve discrepant findings 

by testing meta-analytic moderators. First, they tested the immigrant risk and immigrant paradox 

models by comparing the achievement of first- and second-generation immigrant youths, and of 

second- and third-or-later– generation youths. Moderation tests indicated that second-generation 

immigrants outperformed first-generation students on standardized tests (g = .20) and earned 
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better grades than third-or-later–generation peers (g= .20). Overall, academic achievement did 

not significantly differ between first- and second-generation immigrants under the random 

effects model (g = 0.01, p = .82). Other findings demonstrated that immigrant advantage was 

stronger for Asian, low-socioeconomic, and community samples. Immigrant advantage may be 

overestimated in studies that use self-reported rather than school-reported achievement. 

Specifically, they found that characteristics of immigrants (including race-ethnicity) and 

characteristics of the integration context (as captured by SES) both affect immigrant 

achievement. One spotted a weakness in this study that although standard practice, the use of 

Orwin’s failsafe N and R. However, Rosenthal’s criterion may yield conservative findings (Card, 

2012).  

Macro-level Factors and their Impact on Immigrant Children’s Achievement 

  Type of host-countries. 

To fully understand migrant children’s educational outcomes in the host or receiving 

country, Nkers  (2014) suggests that ‘contextual features of both origin and destination countries 

do affect the educational performance of migrant children, and must be part of any explanation of 

migrant children’ s school success.’ (2). It is important to highlight that host-country educational 

systems and social policy institutions may either increase or decrease the individual challenges 

that migrant children face. For instance, migrant children’s educational achievement is better in 

English-speaking countries, which tend to be the traditional migration countries, such as Australia, 

Canada, New Zealand, the United Kingdom, and the United States, particularly when they have 

strong English language skills (Dustmann, Frattini, and Lanzar, 2011). Studies point out that it is 

not always clear ‘whether this occurs because English has emerged as a dominant international 
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language or because these countries have long histories of receiving—and therefore integrating—

immigrants’ (Cobb-Clark, Singing, and Stillman, 2012, 23).  

         Differences in educational integration within English-speaking countries, strongly suggest 

that immigration policy plays a vital role in education (Cobb-Clark, Singing, and Stillman, 2012). 

Australia, New Zealand, and Canada explicitly select migrants by their educational qualifications 

and language skills where they need to have at least a Bachelor degree and score above 7 in The 

International English Language Testing System (IELTS), high proficiency in English is based on 

a standardized language test IELTS. Consequently, researchers point out that children benefit from 

their educated parents’ proficiency in the host country's language (Washbrook et al, 2013). Hence, 

both studies (Buchmann and Parrado, 2006; Enter  and Minoiu, 2005) found the migrant 

achievement gap to be less in the traditional host countries in comparison to countries with a more 

recent history of migration. Further, the United States was found to have a larger migrant 

achievement gap than other traditional countries of migration because it attracts lower-skilled 

migrant groups (Buchmann and Parrado, 2006; Entorf and  Minoiu, 2005).  
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  Examining other Literature Methodology 

 [Table3.0.1]Examining other Literature Methodology 

 

Study  Author/Year Method             Weakness 

A quantitative synthesis of 

the immigrant achievement 

gap across OECD countries 

Andon 

(2014) 

 

Regression  

using 

Standardized 

mean  

 

They did not include any variable. 

Further they had to compare 

reading, science, and mathematics 

scores that are not on the same 

scale. 

 

Migrant Youths' Educational 

Achievement: The Role of 

Institutions 

 

 

 

Cobb-Clark, 

Sinning, & 

Stillman 

(2012) 

Regression They drive mean test scores by 

averaging the plausible values in 

the data which produce biased 

estimates and should be 

discouraged (Von Davier, 2009). 

 

Academic Achievement of 

Legal Immigrants’ Children: 

The Roles of Parents’ Pre- 

and Postmigration 

Characteristics in Origin-

Group Differences 

 

Pong & 

Landale 

(2012) 

ordinary 

least squares 

(OLS) 

regression 

Using individual-level techniques 

(such as OLS regression) on data 

with multiple levels underestimates 

standard errors of the macro-level 

effects, thereby inflating 

significance (Raudenbush and 

Bryk, 2002) 

 

Immigrants' Educational 

Disadvantage: an 

Examination Across Ten 

Countries and Three Surveys 

Schnepf 

(2007) 

OLS 

regression 

Three variables (language skills, 

socioeconomic background and 

immigrants' distribution across 

schools) were used using regression 

in nested data. Ignoring nesting 

effects could lead to a Type I error 

(Bickel, 2007). 

Accounting for Immigrant 

Non-immigrant Differences 

in Reading and Mathematics 

in Twenty Countries 

 

Mark 

(2006) 

Hierarchical 

regression  

Socio-economic factors; cultural 

factors; schools variables were used 

using regression in nested data. 

Ignoring nesting effects could lead 

to a Type I error (Bickel, 2007). 

Educational achievement of  

immigrant-origin and native 

students: A comparative 

analysis informed by 

institutional theory 

 

Buchmann 

& Parrado  

(2006) 

Regression Background variable and country 

policy incorporated  using 

regression in nested data. Ignoring 

nesting effects could lead to a Type 

I error (Bickel, 2007) 
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What a Difference 

Immigration Policy Makes: A 

Comparison of PISA Scores 

in Europe and Traditional 

Countries of Immigration. 

 

Entorf & 

Minoiu  

(2005) 

ordinary 

least squares 

(OLS) 

regression 

Social class, intergenerational 

mobility, and command of national 

languages. Thus individual-level 

techniques (such as OLS 

regression) on data with multiple 

levels underestimate standard errors 

of the macro-level effects, thereby 

inflating significance (Raudenbush 

and Bryk 2002). 

 

Immigrant Children’s 

Educational Achievement in 

Western Countries: Origin, 

Destination, and Community 

Effects on Mathematical 

Performance 

Levels, 

Dronkers, & 

Kraaykamp  

(2008) 

cross-

classified 

multilevel 

regression 

analyses 

 Used the mean estimate to 

compare the score which produces 

biased estimates and should be 

discouraged (Von Davier, 2009). 

    

Cross-national Differences in 

Educational Achievement 

Inequality 

Montt 

(2011) 

Variance 

regression 

The country-level variance in 

achievement can be estimated by 

aggregating individuals within a 

country. Ignoring nesting effects 

could lead to a Type I error (Bickel, 

2007) 

    

    

Note:  [All data used in the above studies were either/and TIMSS, PISA, and PIRLS] 

Cross-national Immigrants Assessment Results 

      This section seeks to synthesize the quantitative cross-national evidence on factors that 

researchers have examined to understand the magnitude of the immigrant achievement gap.  

Based on the current literature, two studies have compared the magnitude of the immigrant 

achievement gap across content areas in a cross-national context: Andon, Thompson,
 
and Becker 

(2014), Schnepf (2007). They analyzed the three sources of data TIMSS, PISA, PIRLS. Further, 

Buchmann and Parrado (2006) and Entorf and Minoiu (2005) measured the magnitude of the 

immigrant achievement gap using only one source of data.  
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         Andon, Thompson,
 
and Becker (2014) published the most recent cross-national 

investigation measuring immigrants’ achievement against non-immigrant in the 34 (OECD) 

countries by performing a quantitative synthesis to analyze the effect sizes comparing 

immigrants to non-immigrants using international data from TIMSS, PISA, and PIRLS. The 

results favored the native test takers in the three content areas: mathematics, reading, and 

science. However, the gap was the greatest in science and the least in reading. Further, they 

found that the gap was greater in grade fourrs than eighth graders when compared to native 

speakers from the same grade by about two-tenths of a standard deviation in both math and 

science. Additionally, the gap was greater in TIMSS than in PISA, which might be due to the 

nature of the TIMSS test. Whereas the TIMSS test is curriculum-driven, PISA concerns 

knowledge attained throughout schooling. They concluded that the immigrants’ achievement gap 

is a very heterogeneous phenomenon that varies by grade, year and type of content assessed. 

Thus, the immigrant achievement gap is not constant across all conditions and groups of 

students. The study’s strength is that the mean differences are directly computed from raw data 

to compute effect size and thus provided more analysis than Schneph (2007).   

This quantitative synthesis examined the extent to which the immigrant achievement gap 

varied by subject. Thus, they had to compare reading, science, and mathematics scores that are 

not on the same scale, although standardized effect sizes in part address this issue. Further, they 

defined immigrant “as a student not born in the country of testing,” which excludes all students 

born in the host country who speak a foreign language at home. Thus, their definition restricted 

their sample to first-generation immigrants, leaving out a considerable number of immigrants 

who were born in the host country but do not speak its language. Consequently, their sample is 

limited even though the nature of the data would have permitted them to include immigrants who 
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spoke another language at home. 

           Schnepf (2007) used the same three datasets as Andon, Thompson,
 
and Becker (2014). 

In her study, she controlled for three variables: SES, Language skills and school characteristics. 

Using OLS regression. However, she only examined immigrant students’ achievement across the 

highest ten immigrant countries: Australia, Canada, France, Germany, the Netherlands, New 

Zealand, Sweden, Switzerland, the UK, and the USA. Her findings also aligned with Andon, 

Thompson,
 
and Becker (2014) that in general non-immigrant students overachieved immigrant 

students in three international standardized exams: PISA, PIRLS and TIMSS. 

Further, one of her main findings is that across the three surveys, immigrants consistently 

achieved similar to or only slightly worse than their native counterparts in English-speaking 

countries, but they face a considerable disadvantage in the five Continental European countries 

mainly due to the different family background compared to that of natives. Here, first-generation 

immigrants and second-generation immigrants significantly underperformed relative to non-

immigrants on all standardized tests. One exception is that the performance of second-generation 

immigrants did not statistically differ from that of non-immigrants on the PIRLS reading 

inventory for fourth-grade students. This finding contradicts Andon, (2014) who found that the 

gap was highest in young learners. However, these differences might be due to the younger age 

group and different subject PIRLS focuses on: reading. Because there is no consistent pattern in 

the literature, young learners’ educational attainment needs to further investigated. Both PISA 

and TIMSS data surveys focus on math’s achievement of pupils in secondary schools. The 

patterns of immigrants' educational disadvantage and their determinants in ten high immigration 

countries found in Schnepf results are mostly strong across PISA and TIMSS data, which was 

confirmed also by Andon, Thompson
 
and Becker (2014). However, after controlling for English 
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language proficiency via regression analysis, Schnepf reported that these differences in 

immigrant and nonimmigrant performances were no longer significant. 

           Schnepf also finds that after controlling for socioeconomic status, gaps in immigrant 

achievement still exist in Canada, France, Germany, New Zealand, Switzerland, the United 

Kingdom, and the United States. Schnepf neither used weights provided with PISA nor used 

replication procedure to ensure accurate calculation of standard errors. This might have resulted 

in reducing the standard error, explaining why she finds that in Canada, France, Germany, New 

Zealand, Switzerland, the United Kingdom, and the United States students in schools with a higher 

concentration of immigrants did worse than students in other schools, even after controlling for 

individual and school socioeconomic status.  

          Buchmann and Parrado (2006) study focused on country policies and immigrant 

background by using regression to examine the immigrant educational performance cross-

nationally in industrialized countries using TIMSS data. Their findings revealed that immigrant 

achievement is not only associated with their background characteristics; they also found that 

traditional countries of immigration such as the United States, Australia, New Zealand, and 

Canada, tend to have more inclusionary policies toward immigrants whereas non-traditional 

settlement countries tend to have exclusionary policies. They find that after controlling for student 

background, immigrants who reside in countries with exclusionary policies have a larger 

achievement gap than those who live in countries with inclusionary policies. With some important 

exceptions, they found immigrants tend to lag behind native students regarding educational 

attainment and academic achievement. They concluded that country-implemented policies 

influence both the type of skilled immigrants they attract and the students’ academic achievement.  

One weakness in this study that school variables were not incorporated as variables, where recent 
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research has shown to be an important variable of international differences in students’ 

achievement cross-nationally (Carnoy, 2003; Wöβmann, 2003). 

         Similarly, Entorf and Minoiu (2005) used data from PISA to reveal the influence of the 

type immigration countries on immigrant educational achievement. The purpose of their study 

was to evaluate the importance of social class, migration background and command of national 

languages for the PISA school performance15-year-old immigrant students living in European 

countries (France, Finland, Germany, United Kingdom, and Sweden) and traditional countries of 

immigration (Australia, Canada, New Zealand and the United Kingdom). Their investigation 

revealed that immigrant students in countries classified as traditional settlement countries 

perform better than immigrant students from countries with a more recent history of 

immigration. The traditional immigrant-receiving countries, including Australia, Canada, New 

Zealand, and the United Kingdom, have higher socioeconomic status than in France, Germany, 

and Sweden. They argued that the United States is different from other traditional immigrant 

countries because many poor immigrants come to the United States from Mexico and Central 

America; thus, the immigrant achievement gap in Mathis wider in the United States. They point 

that immigrants are provided inequities in the quality of the education in the hosting countries, 

which was also supported in the OECD report in 2010.  

           They concluded that low-skilled migrants in combination with low intergenerational 

mobility determine the poor performance of migrants in Germany and elsewhere. They further 

add that immigrants speaking the language of the hosting country is essential for students’ 

success. The PISA study’s complex sampling design requires the use of replication to the 

procedure, as well as additional weighting, to estimate correct standard errors, which is lacking 

in Entorf and Minoiu (2005) analysis. Hence, both studies (Buchmann & Parrado, 2006; Entorf 
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& Minoiu, 2005) found the United States to have a larger immigrant educational achievement 

gap than other traditional countries of immigration because it attracts low-skilled immigrants. 

The country of origin of the student may also impact the generational gaps (Rangvid, 2007). 

Method 

I chose TIMSS 2015 rather than another cross, national database, such as PISA, because I 

was able to investigate the achievement of the young age groups: namely, the grade four, which 

is underrepresented in the literature discussed in chapter two. TIMSS and PIRLS are similar to 

PISA as they both have information on first- and second-generation immigrants, yet the TIMSS 

has information on young immigrants, which is the focus of this study.  

TIMSS Overview. In this study, the Trends in International Mathematics and Science 

Study (TIMSS) 2015 database, which is the latest available data, was selected to examine the 

research questions. TIMSS is a global assessment of mathematics and science conducted every 

four years by the International Association for the Evaluation of Educational Achievement (IEA) 

at Boston College. The goal of TIMSS is to evaluate achievement in science and mathematics in 

the context in which learning occurs, across participating countries, for both grade 4 and 8. In 

total, more than 580,000 students participated in TIMSS 2015 (TIMSS, 2015). The TIMSS 2015 

fourth-grade assessments were implemented in 47 countries and six benchmarking participants, 

all of which are cities, states or provinces, not countries (Mullis, Martin, & Foy, 2015). In each 

grade, nationally representative samples of approximately 4,000 students from 150-200 schools 

participated in TIMSS 2015 (TIMSS, 2015). Including the mathematics, numeracy and science 

assessments and questionnaires, more than 312,000 students, 250,000 parents, 20,000 teachers 

and 10,000 schools participated in the fourth-grade assessments.  
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Data Collection. Data collection involved questionnaires for principals, teachers, home,  

tests and questionnaires for students. “The primary purpose of the TIMSS context questionnaires 

is to study the home, community, school, and classroom contexts in which students learn 

mathematics and science.” (TIMSS, 2015, p. 2.1) 

Sample. For most countries, the TIMSS precision requirements are met with a school 

sample of 150 schools and a student sample of 4,000 students for each target grade. TIMSS 

defines its international target populations regarding years of schooling that students have 

received. For fourth-grade students, the TIMSS international target sample has to be in the fourth 

year of formal schooling, providing the mean age at the time of testing is at least 9.5 years. For 

eighth grade, on the other hand, all students are in their eighth year of formal schooling, 

providing the mean age at the time of testing is at least 13.5 years. Therefore, all students 

enrolled in the target grade, regardless of their age, belong to the international target population 

and should be eligible to participate in TIMSS. Students are sampled in two stages: first, by 

randomly selecting a school and, then, by randomly selecting a class from within the school. 

Although TIMSS is designed to describe and summarize student achievement across the entire 

target grade, as almost all countries considered their whole population of grade fourrs as eligible 

for the study, they typically exclude no more than 5% of their population. The exclusion for 

some cases includes schools and students. The reasons for school exclusion includes remote 

location, four or fewer students in the target grade and different curriculum from the mainstream 

educational system. For students, students with functional disabilities, students with intellectual 

disabilities and, lastly, non-native language speakers who have received less than one year of 

instruction in the language(s) of the test are excluded from the test (TIMSS, 2015). 
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Outcome Scores. The fourth-grade student science and mathematics instruments 

Were distributed and assessed via 14 booklets (TIMSS, 2015). The TIMSS item pool is vast for 

one student to take. It is designed so that each student is administered a single booklet to be able 

to implement a wider set of questions, adopting a matrix-sampling assessment design. The 

results for all of the booklets are then aggregated using item response theory to provide results 

for the entire assessment in the form of five plausible values. In other words, it uses multiple 

imputations to originate reliable estimates of student performance (plausible values) on the entire 

assessment, including the parts that the student was not assessed on. “Because every student 

proficiency estimate incorporates a random element, TIMSS 2015 followed the customary 

procedure of generating five estimates for each student and using the variability among them as a 

measure of the imputation uncertainty, or error” (TIMSS, 2015. p.4.7). In other words, plausible 

values (PV), and their use is recommended in making proficiency estimates for 

student populations and differences in proficiencies between student subgroups. 

Results for grade four will be utilized in this study, including science and math, are 

publically available scale scores ranged from 0-1000 and each being standardized by developers 

to a mean of 500 and a standard deviation of 100. TIMSS labeled scores below 400 as 'low level.' 

TIMSS identified students who scored 475-449 as 'intermediate level.' The high-level 

achievement was noted when students’ scores fell between 550 and 624. All scores 625 or higher 

were considered Advanced. 

The ideal way to measure student achievement, according to the TIMSS user 

guide, is to select specific ‘Plausible Value Options’ relevant to the research. The achievement 

scale has five plausible value options. As a result of using plausible values methodology, the data 

provided an accurate representation of students’ achievement (Foy, Brossman, & Galia, 2012). In 
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this study, a range of five plausible variables ranging from 1 to 5 was used to compute both math 

and science achievement scores. These imputed values are termed plausible values (PV), and 

their use is recommended in making proficiency estimates for student populations and  

differences in proficiencies between student subgroups, five is for highest ability, and 1 for the 

lowest ability, such as it would be the case in this dissertation. 

Reliability of Surveys. Cronbach’s Alpha coefficient of reliability was calculated at the 

assessment booklet level. Secondly, the scoring of the constructed response items had to meet 

specific reliability criteria in terms of consistency within national scoring, cross-country scoring, 

and across assessment or trend–scoring. For TIMSS 2015, at the grade four, the international 

median reliability for all countries was 0.83 for mathematics and 0.78 for science; at the eighth-

grade level, it was 0.88 for mathematics and 0.83 for science, which is relatively high. (P.11.13). 

Further, TIMSS 2015 international reports provide values for the Cronbach’s alpha reliability 

coefficients for each country. 

Country Selection. 

For grade four, 49 countries in Asia, Europe and North and South America participated in 

TIMSS 2015. As most research has focused on developed countries for measuring immigrants’ 

achievement ( assuming that the majority of immigrants immigrate to developed countries rather 

than developing countries). However, Gulf countries like the United Arabs of Emirates, Saudi 

Arabia, and Qatar have the highest number of immigrants based on  TIMSS 2015 data. 

Therefore, this study intends to analyze both developing and developed countries. Second, few 

countries compared immigrants’ achievement in fourth-grade cross-nationally. Thus, all 

countries were utilized for this study, where immigrant achievement was measured and the 

factors behind this achievement were analyzed . 
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Analytical Approach. 

  Selecting the appropriate tool depends upon the research questions of interest (Connelly, 

2007). In the social sciences in general, specifically educational research, data in their natural 

grouping structures are often hierarchical, as students are nested within classes and classes are 

nested within schools and schools are nested within communities, cities or countries. TIMSS 

assumes that this natural grouping is occurring: “The school, class, and student IDs are strictly 

hierarchical, with classes nested within schools and students nested within classes.” (TIMSS, 

2015, p.6.9). It is therefore important to use a tool in this study that accounts for this nesting. 

Hierarchical Linear Models (HLM) is such a tool (Bryk & Raudenbush, 1992). 

HLM is the “most appropriate and effective when variables tend to be nested 

Within other variables”. Hierarchical linear modeling (HLM) was chosen as it estimated 

assuming that students are nested within countries. Multilevel analysis (Goldstein, 1995) 

examines the effects of a higher-level unit, such as country factors, on a lower-level unit, such as 

student factors (Raudenbush and Bryk, 2002). This is because multilevel models control for 

nesting effects and their standard errors are more accurate than other tools. Ignoring nesting 

effects could lead to a Type I error (Bickel, 2007). HLM also controls for variability at different 

levels. Using HLM, the “mean achievement and the relationship between the individual level 

predictors and the outcome measures can vary randomly across groups” (Chapman, 2011, p. 

141). For this study, then, HLM is a reasonable tool. 

Dependent Variable. 

Math and science achievement for grade four students. The dependent variable in this 

study is the plausible scores of students in mathematics, science achievement. A range from 1 to 

5 plausible values is given for each student’s proficiency, rather than an individual observed 
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score (Gonzales and Miles, 2001). Math and science scores in TIMSS, are standardized scores 

with a mean of 500 and standard deviation of 100. The IEA IDB Analyzer takes into account 

information from the sampling design in the computation of statistics and their standard errors. 

Also, the generated syntax makes appropriate use of plausible values for calculating estimates of 

achievement scores and their standard errors, combining both sampling variance and imputation 

variance (IEA, 2018).  

Independent Variables 

First Level. 

Immigrant status. The focus of this study is to reveal whether immigrant children 

perform better, worse or similar to non-immigrants, as there are mixed results in the literature. 

TIMSS 2015 defied ‘immigrant student’ as a learner born outside the country in which the 

assessment was conducted who has two foreign-born parents. In this study, this definition will be 

utilized; in other words, students who are born outside the country will be labeled as first-

generation immigrants, using student questionnaire SQG-07, and variable name ASBG07 for 

fourth-grade students. All non-immigrant students are coded as 0, and immigrant students have 

the value 1.  

Second-generation immigrants. There is no composition for second-generation 

immigrants in TIMSS 2015; thus, I had to be created using the following formula. First, native 

students who were born in the testing country were selected then added to parents who were born 

outside of the testing country to create a second-generation composite. Using information from 

the student questions variable ASBG06A and ASBG06B for grade 4 that asked whether their 
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mother was born in the testing country and whether their father was born in the testing country. 

Again, the native students are the reference group.  

Socio-economic status. Most past research defined family SES as consisting of three 

components: parental occupation, parental education and family income (Sirin, 2005). An 

association between socio-economic background and math and science performance is robust in 

TIMSS achievement. No specific question on the student, parent or school questionnaires 

explicitly asks individuals to disclose their income For this measure; four variables will be 

included to measure the students’ home SES, including books at home, owned possessions, 

parents’ education, and parents’ occupation. 

• A number of books. In TIMSS 2015, this variable had five categories. For this study, the 

“Number of books in the home” was recoded into three dummy variable: first for less 

than 25 books, second from 25 to 100, and lastly the reference group more than 100 

books   to assure variability.   

• Parents’ education level. From the parents’ questionnaire: what is the highest level of 

education completed by the child’s father (or stepfather or male guardian) and mother (or 

stepmother or female guardian)? "Child's father" (ASBH20A) and "Child's mother" 

(ASBH20B) were given nine options, ranging from lower secondary education to 

postgraduate degree. For this study, the original TIMSS variable was recoded into a 

dummy variable with three categories: finished less than high-school, finished high-

school, and finished university. The first category was used as a reference. 

• A number of home educational resources. It is a three categories index created by TIMSS 

(LEARN_RESOUCES ) to measure the amount of educational, were students asked if 
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they have the following educational resources including own desk, own computer, own 

room, internet connection. 

Home language. A student who speaks a language at home that is different than the 

country’s official language tends to perform poorer than native language peers (OECD, 2010b). 

This can encompass both native and immigrant students who speak a home language different 

from that of the test. Students self-identify as speaking a language at home that is different than 

the one on the TIMSS assessment on SQG-03 of the student questionnaire variable name 

ASBG03 for the fourth-grade student. I will include a dummy variable for children whose 

families use a language other than that of their destination country. Pupils who speak the national 

languages at home are the reference group.  

Female (gender). TIMSS 2015 results show that boys had higher mathematics 

achievement in more countries than girls, and there is no differences between boys’ and girls’ 

science achievement in 25 participating countries. However, the relation between gender and 

immigrants’ achievement gap is not clear. Gender coding is based on students’ answers to Q4 of 

the student questionnaire variable ITSEX, where boys are the reference group. 

Second level. 

Type of host countries.   In order to fully understand immigrants’ outcomes in the host or 

receiving country, Dronkers et al. (2014) suggests that “contextual features of both origin and 

destination countries do affect the educational performance of migrant children, and must be part 

of any explanation of migrant children’ s school success.” (p. 2). It is important to highlight that 

host-country educational systems and social policy institutions may either increase or decrease 

the individual challenges that migrant children face. An aggregate performance measure can as 
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argued by Micklewright (2001), serve the twin functions of summarizing the overall picture and 

facilitating communication. Therefore, two macro-level effects were outsourced to fully 

understand the association between macro-factors and immigrant children’s Math achievement -

Gross domestic product and Migrant Integration Policy Index.  

a. The Human Development Index (HDI). Is “a summary measure of average achievement 

in key dimensions of human development: a long and healthy life, being knowledgeable 

and have a decent standard of living. The HDI is the geometric mean of normalized 

indices for each of the three dimensions” UN, 2018). The three dimensions included in 

the HDI are long and healthy life, knowledge and education and a decent standard of 

living   is income per capita indicators, A country scores higher HDI when the life 

expectancy at birth is longer, the education period is more extended, and the income per 

capita is higher  

b. GINI: is a measure of the deviation of the distribution of income among individuals or 

households within a country form a perfectly equal distribution (World bank, 2013). This 

measure is commonly used to measure inequality. A value of 100 is absolute inequality.  

Measure.  Before the three hierarchical models were built to investigate the research questions 

using HLM 7.03, several data preparation steps were taken. First, the data has been a screen for 

any multicollinearity between variables. Then, it was imputed for missing values using multiple 

imputations. Then it was recoded and dummy coded.  Finally, the weight used for this study was 

final student weight (SENATE ) on level one.  

“Senate weights are a set of weights based on a constant scalar, to be used when estimates 

across countries are computed or significance tests performed. The transformation of the 

weights will be different within each country, but in the end, the sum of the senate-weight 
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variables within each country will total to a fixed value. The senate-weight variable, within 

each country, is proportional to the total weight for that variable by the ratio of the fixed 

value divided by the size of the population estimate. These sampling weights can be used 

when cross-national comparisons are required and the data user wants to have each country 

contribute the same amount to the comparison, regardless of the size of the population.” 

(NCES Technical Report, 2015) 

Further, HLM can calculate using plausible values, the dependent variable for this study is 

plausible value of math, HLM replicated the analysis across all of the plausible values and 

computed standard errors of the coefficients based on the full analysis after multiple-imputed 

data (Williams and Smith, 2005).  HLM software can apply HLM to multiple-imputed data to 

produce appropriate estimates that incorporate the uncertainty resulting from imputation. Thus, 

the data and results in this paper are based on the average of 10 missing data imputations. Ten  

MDM files were created after imputing the data and next they were uploaded to the HLM 

program. 

Centering. Centering is an important issue in the multilevel analysis (Raudenbush and Bryk, 

2002). Centering data means providing a scale so that results are meaningful and easy 

To interpret. Raudenbush and Bryk (2002) state that issues around centering are “particularly 

important in multilevel modeling because the level 1 coefficients become outcomes to be 

explained in higher level models” (p. 6). There are three possible locations of x that are 

frequently used in HLM: natural matrix (uncentered), grand-mean centering and group-mean 

centering (Raudenbush and Bryk, 2002, p.32). Natural matrix or uncentered is useful when the 

value of 0 is meaningful value in the dataset being examined. When 0 is not meaningful, the 

estimate of the intercept will be arbitrary and can be problematic. In grand-mean centering, the 0 
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value represents the group-mean value for a person with a grand average on every predictor. In 

technical terms, grand-mean centering is achieved by subtracting the sample mean from each 

student score (xij −𝑥). 

Meanwhile, in group-mean centering the predictors are centered on the mean value for the group 

to which they belong, and the intercept is interpreted as the average outcome for each group. In 

other words, group-mean centering is done by subtracting the mean of the school that the student 

attends from the scores for each student within that school (xij − ¯ xj).In this study, all the 

variables in level one and two were grand mean centered. 

Three hierarchical models were built to investigate the research questions using HLM 7.03. First, 

one-way-ANOVA model with random effects was run to partition the within-school and 

between-school variance containing only an outcome variable (math achievement) and no 

independent variables. Its role to estimate the grand mean of mathematics performance with 

adjustments for the clustering of students within schools and different sample sizes across 

schools.  Second, a regression model with the random coefficient model was added to the model 

to examine the random effects of the intercept and slope and then by entering student-level 

predictors in the model as controls which are immigration status, gender, language spoken at 

home, amount of books and parents’ education. Third, intercept and slope as an outcome model 

was run to test the effect of school on immigrant student math achievement, controlling the HDI, 

GINI. The country level examines whether the immigrant achievement gap varies across 

countries and which predictors significantly explain variability in those differences across 

countries, after controlling for student-level characteristics.  

Null model: One-way-ANOVA model with random effect   
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Level-1 Model 

    Math or Scienceij = β0j + rij  

Level-2 Model 

    β0j = γ00 + u0j 

Level one (Partially Conditional Model): Random regression-model 

Level-1 Model 

    Math 1ij = β0j + β1j*(Edu_resourcesij) + β2j*(FEMALEij) + β3j*(ALMOST_Aij) + 

β4j*(SOMETIMEij) + β5j*(NEVER_SPij) + β6j*(LESS_10ij) + β7j*(LESS_25ij) + β8j*(LESS_100ij) 

+ β9j*(IMMIGRANij) + β10j*(UNIVERSIij) + β11j*(Second_generationij) + rij  

Level-2 Model 

    β0j = γ00 + u0j 

    β1j = γ10 + u1j 

    β2j = γ20 + u2j 

    β3j = γ30 + u3j 

    β4j = γ40 + u4j 

    β5j = γ50 + u5j 

    β6j = γ60 + u6j 

    β7j = γ70 + u7j 

    β8j = γ80 + u8j 

    β9j = γ90 + u9j 

    β10j = γ100 + u10j 

    β11j = γ110 + u11j 
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Level two( Fully Conditional Model): An intercept and slopes as outcomes model 

Level-1 Model 

    ASMMAT01ij = β0j + β1j*(Edu_RESOURCESij) + β2j*(FEMALEij) + β3j*(ALMOST_Aij) + 

β4j*(SOMETIMEij) + β5j*(NEVER_SPij) + β6j*(LESS_10ij) + β7j*(LESS_25ij) + β8j*(LESS_100ij) 

+ β9j*(IMMIGRANij) + β10j*(UNIVERSIij) + β11j*(second_generationij) + rij  

Level-2 Model 

        β0j = γ00 + γ01*(GINIF2j) + γ02*(HDIj) + u0j 

    β1j = γ10 + γ11*(GINIF2j) + γ12*(HDIj) + u1j 

    β2j = γ20 + u2j 

    β3j = γ30 + u3j 

    β4j = γ40 + u4j 

    β5j = γ50 + u5j 

    β6j = γ60 + u6j 

    β7j = γ70 + u7j 

    β8j = γ80 + u8j 

    β9j = γ90 + γ91*(GINIF2j) + γ92*(HDIj) + u9j 

    β10j = γ100 + u10j 

    β11j = γ110 + γ111*(GINIF2j) + γ112*(HDIj) + u11j 
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Results 

The sample for this study included 260,979 grade four TIMSS students in 49 countries. The 

percent of immigrants varied in each country ranging from to less than 1% in Poland and Japan 

to almost 50% in United Emirates and Qatar. 

[Table 3.2] Descriptive Table 

Variable Immigrant 

Mean or 

percent 

S.E S.D Native 

Mean 

or 

percent 

S.E S.D 

Math Achievement 492.27 1.26 83.63 507.20 0.42 78.26 

GINIF2 36.18 0.00 0.00 36.18 0.00 0.00 

HDI 73.73 0.00 0.00 73.73 0.00 0.00 

University parents edu. 39% 0.01 0.46 36% 0.00 0.46 

Female 54% 0.01 0.50 51% 0.00 0.50 

Almost Always speak test 

language 

15% 0.00 0.35 12% 0.00 0.33 

Sometimes speak test 

language 

36% 0.01 0.46 15% 0.00 0.33 

Never speak test language 9% 0.00 0.26 04% 0.00 0.15 

< 10 book owned, 29% 0.01 0.45 26% 0.00 0.43 

<25 books owned 26% 0.00 0.43 32% 0.00 0.46 

< 100 books owned 12% 0.00 0.31 14% 0.00 0.34 

Some owned educational 

resources 

75% 0.01 0.41 12% 0.00 0.31 

Few owned educational 

resources 

11% 0.00 0.27 76% 0.00 0.41 

Second generation 

immigrant 

- - - 7% 0.00 0.21  

Instruction Affected by 

Math Resources Shortage 

69% 0.01 0.01 69% 0.01 0.00 

Instruction Affected A lot 

by Math Res Shortage 

3% 0.00 0.01 4% 0.00 0.01 

Instruction Affected by Sci 

Res Shortage 

70% 0.01 0.01 69% 0.01 0.00 

Instruction Aff alot by Sci 

Res Shortage 

5% 0.00 0.01 6% 0.00 0.01 

High School Emph on 

Acad Success 

51% 0.01 0.00 55% 0.01 0.00 

Very High School Emph on 

Acad Success 

41% 0.01 0.00 38% 0.01 0.00 
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Minor School Discipline 

Problems 

32% 0.01 0.00 29% 0.01 0.00 

Moderate School Discipline 

Problem 

10% 0.01 0.01 9% 0.00 0.01 

25-27%Stds Enter with Lit 

and Num Skills/IDX 

53% 0.01 0.01 55% 0.01 0.00 

Less than 25%Stds Enter 

with Lit and Num Skills 

25% 0.01 0.01 25% 0.00 0.00 

%50 low ESE School 

Composition 

32% 0.01 0.01 35% 0.01 0.00 

75% low SES School 

Composition  

29% 0.01 0.01 24% 0.00 0.00 

Monthly Student 

Bullying/IDX 

30% 0.01 0.00 28% 0.00 0.00 

Weekly Student 

Bullying/IDX 

18% 0.01 0.01 14% 0.00 0.00 

Positive Parent Attitude 

Towards Math and Sci 

29% 0.01 0.00 32% 0.00 0.00 

Less than Positive Parent 

Attitude Towards Math and 

Science 

2% 0.00 0.01 2% 0.00 0.00 

 

To answer research question one, the analysis began with fitting a one-way- random 

effect  ANOVA model to determine the total amount of variability in the outcome with and 

between schools. The average school means for grade four math achievement was (γ00=507.44).   

The math pooled within-country or level -1 variance was 6375.33, and the variance among the J 

country means,𝜏00, was  3992.86. Using these results, the intra-class correlation coefficient for 

math represent the proportion of the variance in outcome between countries as 38%   of the 

variance is thus over countries, and the remaining variance at the student level 62%. As for 

science, the average school mean for grade four science  achievement was (γ00=502.511).   The 

pooled  within-country or level -1 variance  was 6829.56527  and the variance among  the J 

country means,𝜏00, was  3461.10. Using these results,  the intra-class correlation coefficient 

between countries, 33.6%   of the variance is thus over countries, and the remaining at the 

student level 66.4%. For TIMSS 2015 data,  all the variable reliability = .90 and above, 
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indicating that the sample means tend to be quite reliable as indicators of the true school means 

(Raudenhush and Bryk ,2002) 

To answer research question two, a regression-model with random coefficient was started 

with seven explanatory variables,  including first-generation immigrant, second-generation 

immigrants, gender, SES (number of books at home, parents education, number of learning 

resources) and language spoken at home.  The results found that first generation immigrant, 

gender, SES, and never speaking the test language were associated with student mathematics 

achievement cross-nationally.  First, negative significant association between first-generation 

immigrants and math achievement was found cross-nationally ( γ90=  -9.53,  t= -2.72) favoring native 

students even after controlling for background factors. However, there were no significant 

differences between native students and second-generation immigrants’ math achievement cross-

nationally.  Second,  there were statistically significant differences between gender favoring 

boys, as boys outperformed girls cross-nationally( γ20=  -3.25., t= -2.11). Third, there was  variability 

of results associated with language proficiency.  Starting with students who almost always speak 

the test language at home achieved significantly higher than students who always speak the test 

language at home (γ30=  7.41 , t= -5.18).  Further, there was no statistical significance between students 

who sometimes speak the test language at home and students who always speak the test language 

at home. Additionally, students who never speak the test language at home achieved a 

statistically lower math score than students who always speak the language of test at home ( γ50=  

-22.94 , t= -5.57). Finally, it was found that there were significant differences between students from 

advantaged family backgrounds and disadvantaged family backgrounds. For example, students 

who owned more than 100 books at home scored 40 points higher in math than students who 

owned less than 10 books at home ( γ60=  - 40,82 , t= -10.89).  Further, students whose parents attained 
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a university degree or higher scored 23 points higher in math than students whose parents had 

less education ( γ10=  23.32, t= -13.76).  Lastly, owning less educational resources at home was 

negatively associated with math achievement ( γ10=  - 21,17, t= -15.32).   Finally, the variance 

explained by background variables is   3968/ (3968-3550)=.105. In other words, 10.5 % of the 

level 1  variance in math accounted by student background predicators added at level one. 

 [Table 3.3]Regression-model with Random Coefficient Final Estimation of Fixed Effects for 

Math & Science Achievement (with robust standard errors) 

Fixed Effect  Math 

Coef. 

 S.E Science  Coef.  S.E 

INTRCPT2, γ00 503.29*** 9.03 498.11*** 8.51 

1st generation immigrant, γ90 -9.53** 3.49 -12.01** 4.13 

2nd generation immigrants, γ110       -    - -5.93* 2.69 

Female, γ20 -3.25* 1.54      -     - 

Almost always speak language, γ30 7.41*** 1.42 4.82** 1.62 

Sometimes speak language, γ40      -    - -8.08** 2.66 

Never speak language, γ50 -22.94*** 4.11 -29.42*** 3.88 

< 10 book owned, γ60 -40.82*** 3.74 -41.48*** 3.78 

< 25 books owned, γ70 -19.11*** 2.89 -17.73*** 3.11 

< 100 books owned, γ80       -    -      -     - 

 Owned Educational Resources, γ10 -21.17*** 1.38 -22.59*** 1.39 

 University degree parents edc, γ100 23.32*** 1.76 22.45*** 1.822 

*p<0.05 , **p<0.01, ***p<0.001 

Reference group: native students, boys, always speak test language, owned more educational 

resources, owned 200 books, parents with less than a university degree. 

 

Identical model was conducted for science achievement which is a regression-model with 

a random coefficient.  A different pattern compared to math emerged; as the results found that 

first generation immigrant, second-generation immigrants, SES, and some time and never 

speaking the test language were associated with student mathematics achievement cross-

nationally.  First similar to math achievement, the negative significant association between first-
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generation immigrants and science achievement were found cross-nationally ( γ90=  -12.01,  t= -2.90) 

favoring  native students even after controlling for background factors. Unlike math 

achievement, there were significant differences between native students and second-generation 

immigrants’ science achievement cross-nationally favoring native students ( γ110=  5.93,  t= -2.20).  

Second, unlike math, there were no statistically significant differences between gender.  Third, 

similar to math results, there was variability of results associated with language proficiency.  

Starting with students who almost always speak the test language at home achieved significantly 

higher than students who always speak the test language at home (γ30= 4.82, t= 2.97),  which is similar 

to math result. 

Further, students who sometimes and never speak the test language at home achieved 

statistically lower science score than students who always speak the language of the test at home  

( γ40=  - 8.08, t= -3.03, γ50=  - 29.42, t= -7.57). Finally, it was found that there were significant differences 

between students from advantaged family backgrounds and disadvantaged family backgrounds 

science achievement. For example, students who owned more than 100 books at home scored 41 

points higher in math than students who owned less than 10 books at home ( γ60=  - 41.48, t= -10.96).  

Further, students whose parents attained university degrees or higher scored 22 points higher in 

math than students whose parents had less education ( γ10=  22.45, t= -12.32).  Lastly, owning less 

educational resources at home was negatively associated with math achievement ( γ10=  - 22.95, t= -

16.23).  Finally, the variance explained by background variables is   3461/ (3461-3114.93)=.10. In 

other words, 10 % of the level 1  variance in science accounted by student background 

predicators added at level one. 

Level two  
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To answer research question three, the intercept and slopes as outcomes model were used 

to measure the effects of macro factors on immigrant students. To specify which country features 

relate to students’ success, two variables have been chosen for study including Human 

Development Index HDI coefficient and GINI coefficient.  The results from the random-

coefficient regression model indicated that almost each of the level-1 predictors had, on average, 

a significant relationship with math and science achievement. Thus, each of the significant 

predictors remained at the students level for both random and fixed.  

The slopes-as-outcomes model means that the country-level predictor is changing – either 

attenuating/weakening, or strengthening – the contribution of the level-1 predictor to the 

achievement outcome. In other words, inequality appears to exacerbate the negative effect of 

being an immigrant for both math and science whereas human development index improves it. 

The GINI coefficient was negatively related to science mean achievement (γ01= -2. 60,  T= -2.06).    

One point increase of GINI ( country inequality ) is associated with 2.60 points decrease in 

science. As for first-generation immigrants’ achievement, there was significant variation between 

countries in both math and science. Students who lived in countries with higher equality scored 

higher than students living in lower-equality countries as each one point decrease in GINI 

coefficient is related to 1.38 increase in immigrant math achievement, and 1.76 increase in 

immigrant science achievement  ( γ91 = -1.388, T=2.610; γ91 = -1.76, T= 2.89). Further, immigrants 

who live in a country with higher human development also had higher math and science scores ( 

γ92  1.45, T=3.68; γ92  1.69, T= 3.97); as each point increase in HDI coefficient is associated with 

1.45 immigrant math achievement score and 1.69 immigrant science achievement score.  As for 

the second generation, both GINI and HDI were positively associated with greater science 
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achievement ( γ111 = 0.82, T=2.34; γ122  0.77, T= 2.49). Finally, the inclusion of the predictors 

HDI and GINI reduced the intercept at the country level by 18% for science and 16.6% for math.  

 [Table 3.4] An Intercept and Slopes as Outcomes Model Final Estimation of Fixed Effects for 

Math & Science Achievement 

Fixed Effect Math Coef.     S.E Science  Coef. S.E 

INTRCPT2, γ00 503.29*** 8.9 497.97*** 8.51 

1st generation immigrant, γ90 -9.08** -3.02 -11.42** 3.62 

GINI, γ91 -1.38* 0.53 -1.76* 0.61 

HDI, γ92 1.45*** 0.39 1.69* 0.44 

2nd generation immigrants, 

γ110 

- 
 

-5.58* 2.51 

GINI, γ111 - - -0.82* 0.42 

HDI, γ112 - - 0.77* 0.31 

Female, γ20 -3.17** 1.49 - - 

Almost always speak lang, γ30 7.37** 1.42 4.76*** 1.5 

Sometimes speak lang, γ40 - 2.34 -8.18*** -3.59 

Never speak language, γ50 -23.06*** 4.11 -29.42*** 3.8 

< 10 books, γ60 -40.82*** 3.74 -41.57*** 3.16 

<25 books, γ70 -19.2*** 2.89 -17.83*** 2.63 

< 100 books, γ80 - - - - 

Owned Educational 

Resources, γ10 

-21.17*** 1.38 -22.59*** 1.39 

University degree parents 

edc, γ100 

23.32*** 1.76 22.39*** 1.45 

*p<0.05 , **p<0.01, ***p<0.005 

Reference group: native students, boys, always speak test language, owned more educational 

resources, owned 200 books, parents with less than a university degree. 

Discussion 

The primary aim of this study is to conceptualize and examine background and country effects 

for immigrant students, across the globe.  This study argues that education is the first contact for 

children of immigrants in the host country. Therefore, education is crucial for immigrant children 

integration and success as a whole. Therefore, this study intends to add to the understanding not 



 

 95 

only of the nature of the immigrant achievement but the characteristics as in background and 

county associated with it; so that countries across the globe may be better prepared to tackle the 

challenges of providing an excellent education to immigrant children. This study looks at a 

sample of immigrant grade fourrs, as much less is known about young immigrants in comparison 

to what is known about adolescent and adult immigrants.  

Micro Factors 

One indicator by which to evaluate the success of immigrant students cross-nationally is 

how well young immigrant students achieved in comparison to their native counterparts. The 

cross-national results indicate that, on average, native students outperform 4th-grade immigrant 

students in mathematics and science; the finding of this study are consistent with Andon (2014) 

who found evidence of immigrants' achievement gap in her cross-national study. Additionally, 

alike to Andon's findings (2014), the widest gap was in science. One explanation could be that 

first generation migrant children might have attended school in their origin countries (Rumbaut, 

2004), their educational performance could be influenced by the structure and organization of 

education in those countries. 

Further, Andon (2014) also suggested that the differences could be due to "potential 

differences in quality of science curriculum and instruction between origin and destination 

countries." Thus, the poor quality of the original country's science curriculum could have 

influenced students' background knowledge, which influenced their results in the destination 

country.   Another explanation, is first generation immigrants are still adapting to the new school 

system, and learning a new language. Additionally, it could be due to the ‘vulnerable age 

hypothesis'  as first-generation immigrants have arrived to the host country at an early age (since 

they are grade four and should be in the testing country for at least a year before they participate 
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in TIMSS). Thus,  depending on what age they have arrived to the host country as some could 

and other could not have developed their mother tongue language proficiency which might have 

influence their achievement as Collier (1987) explained below: 

"assert that older students (ages 8 to 12) are faster, more efficient acquirers of school 

language than younger students (ages 4 to 7). In many of the studies reviewed, young 

children beginning the investigation of a second language between the ages of 4 and 

seven take much longer to master the skills needed for academic purposes than older 

children do. Why is this so? Several explanations have been proposed, though none yet 

has conclusive research support. First, we know that children who enter school at age 5 or 

6 have not completed the acquisition of their first language, which continues through at 

least age 12. From ages 6 to 12, children still are in the process of developing in the first 

language the intricate skills of reading and writing, in addition to continuing acquisition 

of more complex rules of morphology and syntax, elaboration of speech acts, expansion 

of vocabulary, semantic development, and even some  subtleties in phonological 

development (McLaughlin, 1984, pp. 41-43).  

 

It may be, then, that when young children are asked to learn a second language for use at school 

before their first language has sufficiently matured to serve as a source of transferable skills, the 

learning task is very burdensome and requires more time than older children need--children 

whose first language skills are available for transfer."    

 A different pattern for second-generation immigrants has emerged, as they performed 

similar to native students in math, yet natives in science outperformed them. That could be due to 

the nature of the content, as science necessitate higher language proficiency compared to math. 

Schnepf explicated that the significantly higher gap in science is due to the subject nature. The 

language used in mathematics is more universally understood and does not require second 

language proficiency. Besides, math symbols are universal; thus immigrant students' native 

countries use the same number system as the country of testing. 

On the other hand, science requires a higher level of language proficiency, as science 

questions may include technical language as well as complex sentences and sometimes context 
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as passage reading. Thus, science tests not only content but also language proficiency. That 

could explain the reason behind second-generation immigrants being outperformed by native 

students in fourth-grade science rather than math. 

The results of this study also confirm the existence of a gender gap favoring males in 

mathematics but not in science. These findings consist of TIMSS 2015 results. However, the gap 

favoring boys in math remained visible even after controlling for background characteristics. 

(Mullis, Martin, Foy, & Hooper, 2016). The study findings are consistent with the literature that 

states, there is an extensive amount of research indicating that males outperform females in 

science and math achievement from K-12 (e.g., Penner, 2008; Ma and Klinger 2000) due to 

gender differences in engagement and interest that emerge years earlier for males and increases 

through high school  (Bacharach, Baumeister et al. 2003). Penner's (2008) findings in his cross-

national study using multiple data reveal that biological theories cannot explain boys' high 

achievement in math; instead, his analysis revealed that the gap is due to the gender inequality in 

the labor market and differences in the overall status of men and women.  

One of the significant challenges faced by migrant children is learning a new language. 

As expected that migrant children who speak the host country's language at home have an 

educational advantage over those who do not (Cobb-Clark, Sinning et al. 2012). Language 

proficiency results indicated the importance of learning the host country language, as students 

who never spoke the host language at home dramatically underperformed in both math and 

science. In a cross-national study on children of migrants using data from ten OECD countries, 

Schnepf (2004) consistently found that a non-English language spoken at home decreases 

students' educational achievement significantly across countries.  However, the results of this 

study indicate different findings, those with high-level dual language competency, including 
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fluent English proficiency, have been found to experience relatively high levels of academic 

success (Portes & Rumbaut, 1996, 2001; Rumburger & Larson, 1998; White & Glick, 2000).  As 

language was sometimes spoken had a positive association with both science and math scores 

cross-nationally. One explanation is research on developing and sustaining heritage languages is 

complex and points to numerous sociocognitive advantages, (see Brutt-Griffler, 2017); whereas 

those with high-level dual language competency, including fluent English proficiency, have been 

found to experience relatively high levels of academic success (Brutt-Griffler, 2017).  

Further, as this data is across 47 countries, thus, in a range of countries the high number 

of adult know a foreign language and might be teaching it to their children. For example, 

"In 16 of the 27 EU Member States for which data are currently available in 2016, more than 

three-quarters of the adult working-age population reported that they knew at least one foreign 

language. At least 9 out of every 10 adults of working-age reported that they knew at least one 

foreign language in Sweden (96.6 %), Latvia (95.7 %), Denmark (95.7 %), Lithuania (95.6 %), 

Luxembourg (94.5 %), Finland (92.1 %), Malta (91.8 %) and Estonia (91.2 %)."( Eurostat, 2016) 

 Another description is based on descriptive results 15% of native students almost always speak 

the host language at home, so that could have influenced the results. 

Finally, this study defined family SES as consisting of three components:  parental 

education, number of owned books, and the number of an owned learning resource.  There are 

strong positive associations between SES and educational outcomes, as the immigrant gap is 

generally heterogeneous across levels of socioeconomic status and achievement. The results 

clearly reflected that SES is the most robust and consistent predictor of student achievement 

(Baker, Goesling, and LeTendre, 2002; Buchmann and Hannum, 2001). For example, students 

from high-SES families, score higher on math and science tests than students from lower SES 
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families. The descriptive statistics for immigrants and native concerning SES is almost similar, 

except that 76% of native students owned few learning resources, compared to 11% of 

immigrants in TIMSS 2015 grade four students. 

Some international research shows that family resources, parenting behavior and attitude 

toward academic achievement are strongly related to immigrant children's achievement (Andon, 

2014; Feliciano & Lanuza, 2016; Schnepf, 2007).  It is important to mention that there are no 

differences between native parental education and immigrant parents' education in TIMSS 2015. 

Parental education coefficient is dominant: for example, math and science scores will be 23 

points higher for the student with university-level education parents when compared to the 

student with parents with less education which is consisted with  Rangvid results( 2007). In 

conclusion, the achievement of migrant children is closely tied to the educational background 

and family SES their parents (Dustmann, Frattini, and Lanzar, 2011). 

Macro Factors 

To explain the remaining cross-national variation, this study has examined the relevance 

of a range of contextual features of destination countries. The results indicate that both macro-

characteristics (GINI and HDI) of destination countries affect the educational performance of 

migrant children. For example, migrant children living in countries with more equality perform 

better at school than their counterparts from fewer equality countries. Also, since the HDI is 

designed to reflect average achievements in three fundamental aspects of human development – 

leading a long and healthy life, being knowledgeable, and enjoying a decent standard of living in 

the destination countries' thus it positively affects educational performance of both first and 

second-generation immigrants. 

The inclusion of country-level variables in the multilevel analysis as well as the  
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the descriptive analysis comparing different categories of countries provides some insight 

supporting findings from previous research. While results from this study (paper one) comparing 

the unconditional immigrant achievement gap across countries support the notion that 

immigrants who reside in countries with recent history of immigration have a larger achievement 

gap in both subjects than those who live traditional settlement countries (Buchmann & Parrado, 

2006), after controlling  for student-level variables, both the human development of the country 

and the equality level  at the state were associated with first generation math and science 

achievement.  

Implications 

At a time when children of migrants' educational performance have been cited as a 

problem, this study is much needed. Policy makers, school leaders, and teachers need to 

understand better what is necessary to address this problem.  The finding and synthesis of the 

research offer an important cross-national perspective into the young immigrants' STEM 

achievement. On average non-immigrants' educational outcomes tend to exceed immigrants 

cross-nationally. 

Based on the review of key findings, migrant educational outcomes vary based upon their 

socio-economic status (SES), language proficiency, migrant background, host country equality, 

and its human development. Migrant experience is a heterogonous phenomenon; thus, it could 

not be explained by controlling for background factors or country factors, both need to be 

factored in. This study has identified essential reasons why immigrant achievement gaps persist 

in some countries as the immigrant achievement in a multilayered phenomenon that varies across 

countries. Immigrant performance is related to numerous factors including individual 
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background characteristics and host country features. In short immigrant population, students are 

dissimilar. They have unique circumstances and background that request for specific supports 

and changes. Thus, to dissolve the achievement gap between immigrants and native students will 

require diverse solutions. 

Policy implications emerge from the examination of individual language proficiency. As 

noted earlier, students who do not use the language of the test at home do not perform as well as 

those who use it most of the time or always, in not only science but also math that requires less 

linguistic abilities compared with science. While TIMSS 2015 data does not include how long 

students have been in the country, it is essential for student science and math achievement to be 

proficient in the host country language. Countries could tackle this issue by enacting policies 

aimed at ensuring that immigrant language minority students receive adequate training in the 

host country's language. Language courses for their parents are also advisable as parents 

influence their children learning the process, especially that significant gaps exist when 

examining students who do not speak the test language at home.  As immigrant students,  who 

almost always speak the host language at home, have the linguistic advantage by sharing a 

common language between their home and new country are doing profoundly better than those 

that do not require proficient in the host country language. School administrators and principals 

must transform all learning across their school into an ongoing rich language learning 

environment. Efforts beyond the school day are recommended by exposing students to language; 

through after-school programs. Also, community centers like public libraries could offer 

opportunities for students and families to engage with native speakers, as it yields positive gains 

for not only language learners but also culture and ethos exposure. This is an area where high 
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performing countries with almost no gaps in immigrant achievement have focused their attention 

on.  

Low SES is an essential aspect that policymakers ought to focus their attention. As policy 

implications emerge from the examination of individual SES, which provides critical insights to 

education policymakers in some countries on where they may look to reduce the immigrant 

achievement gap.  Policymakers should focus their attention on how to improve the outcome of 

low SES immigrant student. Several policy suggestions are recommended directly targeting 

students from low SES backgrounds.  First, provide a high quality of education for low SES 

students by ensuring they are offered qualified teachers, a school with high academic emphasis 

to promote the culture of achievement, school with sufficient resources and safe school 

environment. Second, assure that low SES student are not concentrated, in other words, mix 

schools with a variety of SES background to prompted achievement as high SES students usually 

perform higher than low SES students, thus low SES students could benefit from the SES 

inclusion.  Third, in schools with large concentrations of language learners, linguistic neutrality 

is important as immigrant students won't only learn the language but also learn culture which 

would help them in speeding their adaptation to the new country. Fourth, assure delivering 

quality educational opportunities for all students in a way that can lead to more equitable 

outcomes and improved low SES future chances through mitigating the negative effect of low 

socioeconomic status (OECD, 2015). Fifth,  provide incentives for teachers working in poorer 

schools who were successful in increasing students achievement.  Sixth, establish remedial 

programs at school by explicitly targeting areas where immigrant students appear to struggle.  

From a policy standpoint, efforts to address the migrant achievement gap were not 

successful in the past decade. Since the achievement gap is based on multidimensional realities, 
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dissolving them requires diverse solutions. As stated earlier, migrant children's performance is 

related to numerous factors; however, there are malleable factors within schools that can be 

improved via evidence-based school pedagogies, school leadership, curricula, and policies. Thus, 

one of the conclusions of this review is that we need to focus on building effective learning 

environments and schooling given that schools are the spaces where migrant children first come 

into regular contact with the new culture in the host country. Further, adaptation to school is a 

significant predictor of a child's future well-being and contribution to society (Suárez-Orozco 

and Suárez-Orozco, 2001). School experience for migrant students either help or hinder migrant 

student outcomes.  Policy implications emerge from examining school factors, which provides 

essential insights to education policymakers in some countries on where they may look to reduce 

the migrant achievement gap. Ensuring more equality among schools would lead to improving 

the students' outcome, thus increasing life chances and opportunities for migrants by mitigating 

the adverse effect of low socioeconomic status. Second, we need to ensure that migrant students 

are provided with an equal learning experience as the non-migrant regarding their schooling 

since migrant students are more likely than non-immigrants to attend low-quality schools (OECD 

2010a). Equalizing opportunity among students by providing good quality of teachers and 

resources is another primary recommendation. Schools also need to invest in developing 

effective school leaders, leadership at school needs to empower their students by producing 

consistent messaging and promoting higher achievement among students in general, with the 

emphasis on minority students.  They need to provide professional development to equip 

teachers to deal with migrant student needs. 

 Policy makers will be able to reduce this gap by helping these migrant groups and their 

children who have unique circumstances by placing in mechanisms that are effective to reduce 
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the gap. National reforms to offer education, language courses and employment for migrants to 

minimize the gap between the social classes is needed. Schools need to be located in safe 

neighborhoods and provide health care of socio-economically disadvantaged students. They also 

need to promote the awareness of the importance of learning and using the host country language 

among parents to better establish the dialogue between the schools and parents.  

Meanwhile, the immigrant achievement gap is heterogeneous across countries; thus, a 

different set of policies would be appropriate for different countries, as host country macro 

factors influenced the immigrant achievement. Countries appear to exacerbate or improve both 

socioeconomic and immigrant differences. This may partially be the result of the immigrant 

students' original countries, as they may come from poorer backgrounds. Thus, individual 

countries are advised to investigate and research how they might increase quality and equality for 

all students within their educational system. Further, national reform to reduce inequality of 

income by improving the achievement of socio-economically disadvantaged students. 

Unemployment and generational poverty usually perpetuate low socio-economic status. Thus, 

promote new employment opportunities for the poorest class of students are advantageous for 

socio-economically underprivileged learners. Efforts to increase equality by narrowing the 

distance between the wealthy and poor will further support low socio-economic students.  

Summary and Limitations 

       ‘It is important to highlight that host-country educational systems and social policy 

institutions may either accentuate or mitigate the particular challenges that migrant children face' 

(Cobb-Clark, Sinning, and Stillman 2012, 23). Therefore, the migrant achievement gap is not an 

individual responsibility of the migrant groups or their children; it is the result of a combination 
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of factors. In other words, although migrant children may be at an academic disadvantage due to 

their backgrounds, such as socioeconomic status, parents' education, and native language, school 

context, the experiences they have had in both their origin and destination countries influence the 

migrant achievement gap. Therefore, policymakers should shift their focus onto the malleable 

factors, such as the educational systems.   

        The nature of the data considered in this research study has its limitations, TIMSS. In 

general, TIMSS does not collect the country of origin information from migrant students. Thus, 

many studies, including this one, did not analyze the macro-level characteristics of the original 

countries. Although Dronkers et al. (2014) suggest that ‘contextual features of both origin and 

destination countries do affect the educational performance of migrant children, and must be part 

of any explanation of migrant children' s school success (2).' Without the country of origin 

information, a piece of the puzzle will continue to be missing from a comprehensive 

understanding and a framework. 

Further, although this study has included counties with a high population of immigrants 

that have not been examined in previous studies, specifically the Gulf countries. Hitherto, due to 

the limitation of TIMSS data, there has been no comprehensive review of existing findings on 

the achievement of migrant youths' ethnicity.  Thus, adding this information is advised for the 

cross-national data as it is available in the country level data such as the United States' National 

Educational Longitudinal Study (NELS) or Canada's National Longitudinal Study of Children 

and Youth (NLSCY). Furthermore, in the TIMSS, countries are allowed to exclude newcomer 

students, who have been in the hosting country for less than a year and do not speak the hosting 

country language, from sitting for the exam. Thus, the migrant students in these studies represent 

a particular second language proficiency sample. 
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           Consistent with the literature, the result of this study state that in no small extent, the 

migrant achievement gap has been identified across the board. In summary, research on migrant 

children's education should not be focused on the achievement gap rather more research needs to 

be done to understand further malleable factors that influence children of migrants' achievement 

gap.   Thus, developing a clear understanding of the key factors that affect migrant children's 

educational achievement when compared to non-migrant will help policymakers to understand 

the needs of this group. Whereas educational policymakers cannot change migrant students' 

circumstantial characteristics, they can influence school and contextual variables that will impact 

the children. Thus, more cross-national research needs to be conducted so countries would 

benefit from successful policies and avoid unsuccessful ones. A coherent understanding of the 

malleable variables to narrow the migrant achievement gap would guide schools and 

policymakers in meeting the unique educational needs of these rapidly growing gro
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Chapter IV. Case Study: Factors Behind Math Achievement in United States and Saudi Arabia 

Introduction and Background 

The immigrant achievement gap has received substantial attention in educational 

literature in the last few decades. There is an international focus on mathematics, since it is a 

fundamental skill of student learning that is associated with the future economic growth of the 

country in general. In addition, researchers have stated that academic success in early grades is 

found to be a strong predictor of success in later grades  (Dee, 2004).  Researchers have 

identified various variables that can be accountable for differences in math achievement, such as 

student characteristics like gender (Kupari & Nissinen, 2013),  teacher or classroom-level factors 

(Papanastasiou, 2008), and school-level factors (Creemers, 1994). Growing evidence shows that 

student bullying is a crucial contributor to student learning (Nakamoto & Schwartz, 2010). The 

purpose of this study is to compare and contrast student, teacher, and school factors that are 

associated with mathematics achievement of elementary school students in Saudi Arabia and the 

United States Utilizing TIMSS 2015. Specifically, the main objective of this study is to 

investigate the gender gap and immigrant gap in math achievement in more accurate estimates of 

the effects of gender, and immigrant statues and other known predictors of math achievement, 

and include a recent variable that was found to be associated with achievement which is bullying  

(Iyer, Kochenderfer-Ladd, Eisenberg, & Thompson, 2010) in two different countries so results 

remain generalizable at each country national level. Thus, the analysis results could help 

countries make informed decisions about how to improve learning in mathematics through 

improving school context. 

Immigrant populations are transforming the demographics of many developed and 

developing countries. The United States and Saudi Arabia have high immigration rates as they 
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both host the largest number of immigrants worldwide (UN, 2017; MIPEX, 2018). However, 

young immigrant educational achievement in Saudi Arabia is unexplored territory. Passel (2011) 

reports that, currently, immigrants in the United States, “account for one-fourth of the nation’s 

75 million children. By 2050 they are projected to make up one-third of more than 100 million 

U.S. children” (p. 19). Thus, these two countries were selected for this study. 

Similar to policy makers around the world, policy makers in Saudi Arabia have been 

interested in understanding and identifying factors that are associated with mathematics 

achievement-  as it is within the educational initiatives in the 2030 Saudi Vision. Saudi Arabia 

launched its  institutional reform 2030’s Vision early 2016 (Vision). The three main themes of 

this vision are a vibrant society, a flourishing economy, and determined nation. Further, the main 

goal of this vision is reducing the dependency on oil through diversifying the country’s GDP 

(Saudi’s Vision 2030, 2016). Within the Ministry of Education’s initiatives, there are eight 

strategies which are improving recruitment, training and development of teachers, improving 

curricula and teaching pedagogies, and improving school environments. Although these were the 

goals and strategies of the Ministry in the last two decades, however, the difference this time is 

the accountability level of these strategies. Thus, the focus of  the  2030 Saud Vision is  on 

developing human capital. 

Saudi Arabia has been ranked among the top ten countries in the world spending the 

highest percentage of resources on education due to the immense budget that has been allocated 

to EEC reform project (Maroun, Samman, Moujaes, Abouchakra, & Insight, 2008). Almost 

5.14% of the GDP, and 19.26% of the total Saudi government expenditure in 2008, was spent in 

educational projects (UNESCO, 2015). Despite this substantial funding, the Saudi students’ 

achievement has not significantly improved (Alyami, 2014), as Saudi students have constantly 
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achieved below the average in international educational assessment like the Trends in 

International Mathematics and Science Study (TIMSS).  

During the last four cycles of the TIMSS (2003- 2015), Saudi students scored below 

average in math compared to both regional and global students in grade four.  In  TIMSS  2015 

grade four math results, the United states students scored on average 539 which is above 

average, however Saudi Arabia  students scored 383 which is below 500 the average (TIMSS, 

2015). TIMSS 2015 results found that boys had higher mathematics achievement in more 

countries than girls in grade four.  In the United States, grade four boys outperform girls with 7 

points differences. On the other hand, Saudi Arabia grade four students come in the first place 

with the largest gender achievement gap among all the participating countries with 42 points 

difference favoring girls, boys scored 363 and girls 405 in math (TIMSS, 2015). Unfortunately, 

the explanations and interpretations for this phenomenon are limited.  It is important to note here 

that the gender differences reported by TIMSS are simple mean differences in math achievement 

that were reported without controlling for any other demographic characteristics. 

This study aims to utilize TIMSS (2015), the latest wave of results, to present further 

interpretations of the phenomenon by comparing grade four Math results Saudi Arabia against 

United States. TIMSS database was chosen as it is curriculum-based rather than skills- based that 

provides information about elementary students.  These countries vary in-term of the students’ 

educational achievement (TIMSS, 2015). Additionally, USA is a developed country while Saudi 

Arabia is a developing country (UN, 2014). School settings in Saudi Arabia are substantially 

different from the United States so in-depth analysis is expected to reveal different findings due 

to the different country’s nature.  Particularly, this study aims to explain these gaps by examining 

if bullying at school  is associated with students’ mathematics achievement. In addition, we 
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explored how the inclusion of background and school variables may or may not alter the gender 

achievement gap. This analysis builds on the cross-national analysis utilizing multilevel 

modeling (of USA and Saudi Arabia) to simultaneously investigate the relationships outlined in 

the conceptual framework among socioeconomic status, gender, immigrant status, student 

bullying, school context, teacher quality and students’ math achievement. Then investigate 

whether there are gender differences in terms of school context and environment. The goal of 

this study is to help countries make informed decisions about how to improve teaching and 

learning in mathematics. Research questions that guided this study are:  

5. Taking a cross-national perspective and TIMSS 2015 database, what background 

factors taking into consideration gender, home language, home literacy, immigration 

status, and the degree of “student bullying” influence grade four math achievement?  

6. Taking a cross-national perspective and TIMSS 2015 database, what are school 

factors influence grade four math achievement? 

a. Is there sufficient evidence to conclude that the mean math achievement 

associated with school context is different for male versus female students?  

b. Is there sufficient evidence to conclude that the mean math achievement 

associated with school context is different among native and immigrant students?  

 

Literature Review 

Factors that are associated  with students’ Math achievement have been analyzed in a 

significant body of research. The majority of research agreed that student level factors (Kupari, 
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2006), teacher or classroom-level factors (Papanastasiou, 2008), and school-level factors 

(Creemers, 1994) influence students’ math achievement. 

    Student level factors.  

Immigrant Status.  Immigrant populations are transforming the demographics of many 

developed and developing countries. As the number of immigrants and their children is 

increasing in both North America and Europe, their success in education becomes a pressing 

issue that requires more investigation. If immigrant children are inadequately prepared, many 

may become a permanent part of the under-class (Suárez-Orozco & Suárez-Orozco, 2000). This 

and other negative impacts on the host-country extend throughout the country and its society 

including economic burden, heavy load on public services, social pressure and increased 

criminality (UNDP, 2009, p. 70)  

  Education “represents a key to upward mobility” and is “a gateway to the larger society” 

(Melia, 2004, p.125). The educational system is the first point of contact for the children of 

immigrants with the new culture; consequently, it is an important channel for providing 

immigrants and their children with opportunities to succeed in their new countries. Although the 

number of immigrants has increased in North American and Gulf , there is a small amount of 

comparative research conducted to provide policymakers and stakeholders with a clear 

understanding how immigrant students compare to non-immigrant students in terms of 

educational achievement. 

Gender. Boys’ and girls’ academic achievement has been examined in many cross-

national studies (OECD, 2016). According to common gender studies, men have higher math and 

science achievement when compared to women (Rangvid, 2007; Sinclair, Hardin, & Lowery, 

2006). Penner’s (2008) findings in his cross-national study, which uses multiple data, reveals that 
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boys’ high achievement in math cannot be explained by biological theories; rather, his analysis 

revealed that the gap is due to the gender inequality in the labor market and differences in the 

overall status of men and women. Another explanation for gender gaps in student performance is 

the way in which school systems assign boys and girls to different academic locations. Students 

in more academically demanding schools display higher levels of performance (Legewie and 

DiPrete, 2012). In TIMSS 2015, boys outperformed girls in the United States. On the other hand, 

in Saudi Arabia, the gender achievement gap was the widest–among all participating countries–

favoring girls. Although the gender gap exists for different reasons, the academic expectations 

vary between genders.  

Student-level Variables. 

Socioeconomic (SES). Socioeconomic background is the most robust and consistent 

predictor of student achievement both in the United States and abroad (Baker, Goesling, & 

LeTendre, 2002; Buchmann & Hannum, 2001). As a result, students from high-income families 

score higher on standardized tests and are more likely to go to college than students from lower-

income families. Family income is the single highest correlate of academic achievement, 

followed by parental occupation and education (McLoyd, 1998; Miller, 1995). Further, the 

cognitive home atmosphere was found to be significantly different between high SES and low 

SES (Bradley, Corwyn, McAdoo, & Garcia Coll, 2001; Guo & Harris, 2000). Family 

background, measured by socioeconomic status (SES), is a primary focus of research on 

children’s cognitive development and schooling. Poor children learn less than non-poor children 

due to their home dissimilarity, as poor children’s parents provide less cognitive stimulation or 

motivation to achieve (Pong and Landale, 2012). 
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Home language. Language proficiency is crucial for academic success. Success on 

standardized achievement tests such as PISA or TIMSS, for example, relies heavily on the ability 

to read and write, making it difficult to separate language proficiency from overall academic 

ability. It is expected that children who speak the host-country language at home have an 

educational advantage over those who do not (Cobb-Clark, Sinning, & Stillman, 2012; 

Dustmann, Frattini, & Lanzar, 2011; Schneeweis, 2010). Thus, speaking a language at home 

other than the language of instruction may further disadvantage students (OECD, 2001, 2004a). 

OECD (2010) reports that students who are both immigrants and speak a different language at 

home score, on average, “thirty-five points lower than students without an immigrant 

background, after accounting for socio-economic background” (p. 54). Therefore, immigrant 

students with limited English proficiency experience low levels of educational achievement and 

attainment (Fuligni, 1997; Warren, 1996), whereas those with high-level dual language 

competency, including fluent English proficiency, have been found to experience relatively high 

levels of academic success (White & Glick, 2000). 

 

Teacher-Level Factors. 

Teacher quality. Teacher quality has received the attention of education policy makers 

around the world as they believe it improves student achievement (UNESCO Institute for 

Statistics, 2006).  “however, constructing measures of teacher quality is a challenging task 

because of the lack of consensus on what constitutes a qualified teacher” (Akiba, 200).Teacher 

characteristics have been associated with higher achievement among disadvantaged students 

(Bryk, Lee, and Holland, 1993; Gamoran, 1993; Nye et al., 2004), that comprehensive school 

systems produce a more even distribution of achievement across students (Montt, 2011). As 
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some international evidence shows teacher quality is positively associated with students’ 

achievement (Meroni, 2015). There are different definitions of teacher quality and distinguishes 

between "good" teaching and "successful" teaching. Literature defined teacher qualities 

associated with positive student outcomes, including observational measures that are able to 

predict a teacher's ability to raise student achievement in mathematics (Stong, 2011). In other 

words, working with certified, rather than uncertified, teachers provides a benefit for students 

and schools (Leu and Price-Rom, 2006). This study limits the definition of teacher quality to 

only years of experience and certifications. 

In fact, there is extensive research showing that apart from family background, the quality of 

teachers and their teaching are the most important factors in student outcomes (OECD, 2005) 

even when compared to schooling (Hayes, Mills, Christie & Lingard, 2006, p. 1). Further, 

Hanushek (2011) asserts that providing students with good teachers is the most significant thing 

a school can do, since teachers have the highest effect on student performance in school 

(Schacter and Thum, 2004). Therefore, having competent teachers in disadvantaged schools is 

fundamental for their success. 

School-related Variation. 

Research findings across schools are important to take into account in explaining 

differences in students’ achievement variability; however, the findings are not consistent across 

research studies. Some researchers attribute greater value than others in considering school 

characteristics a major factor in explaining migrant achievement and attainment (Heus, Dronkers, 

& Levels, 2009, Nkers, & Levels, 2009; Rangvid, 2007). Characteristics of schools and countries 

have been used to understand the migrant achievement gap (Rangvid, 2007; Schnepf, 2007 ), 
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although they generally explain a small amount of the variance in comparison to that attributable 

to student background. Research includes school resources, school size, class size, lessons per 

week, teachers’ qualification, teacher support, teachers’ expectation, teacher-student ratio, 

computer access at school, student composition, location of the school, and peer characteristics 

such as their SES. As noted above, the findings are inconclusive.  

Cross-nationally, student body composition is one of the strongest predictors of school-to-

school differences in achievement (Coleman & LaRocque, 1990). Disadvantaged students usually 

attend schools with similarly low SES students. To reduce the gap between low and high SES 

students, school populations need to be mixed. Denessen, Driessen, and Bakker (2010) found in 

Netherlands ‘students in mixed schools and classrooms perform somewhat better on achievement 

tests and have more positive intergroup attitudes’ (79). Therefore, low SES students benefit from 

mixing with upper and higher SES by gaining social capital. 

       In the US scholarship, low achievement due to a lack of school resources has often been 

cited as a characteristic of schools serving primarily minority students. Yet in many European 

countries, there are equal financial schemes to support all types of schools including schools with 

high concentrations of minority students. At the same time, student learning is found to be affected 

by teacher characteristics such as teacher qualification, training and experience (Konstantopoulos, 

2006). Mont’s (2011) study reinforces the positive relationship between teacher quality and 

achievement.  

          Research by Rangvid (2007) shows that teachers have lower academic expectations for 

migrant students in countries with homogeneity of teachers; thus, he recommends strengthening 

the culture of achievement at schools with high migrant concentrations. Suárez-Orozco and 

Suárez-Orozco (2001) also reports that some teachers believe migrant children are ‘unteachable,’ 
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so they do not push them to achieve higher academic performance. Overall, schools do not appear 

to function equally well for migrant and native children. In Germany, for example, the children of 

migrant groups often receive less education as they are placed on less promising educational tracks  

(Gang & Zimmermann, 2000). Educational attainment is also lower among migrant youths in the 

Netherlands (Ours & Veenman, 2003) and Denmark  (Raakjær Nielsen & Mathiesen, 2003) , while 

migrant youths have an educational advantage in Canada and Australia  (Cobb-Clark and Nguyen, 

2010) due to different factors including macro and micro country factors.  

     In considering school level factors, the role of the culture of school achievement cannot be 

measured in quantitative studies alone. Further, researchers agree that effective leaders impact 

student achievement in general (Leithwood, 2010). Therefore, identifying the leadership behaviors 

that are most effective in diverse contexts is receiving attention from researchers (Niesche & 

Keddie, 2011). Effective leadership at school has ‘a central role in addressing issues of diversity 

and equity’ (Niesche and  Keddie 2011, 65).  Specifically, a principal who works in a school at 

least three to four years has the potential to influence a child’s achievement for multiple years, 

eventually influencing an entire primary or secondary educational experience  (NASSP, 2013). 

Across the diverse schools’ literature, defining the school mission emerges as a priority for 

effective leadership to increase student achievement  (Sanzo, Myran, & Clayton, 2011).  Effective 

school leaders in diverse schools define the school mission by embracing three goals:  a moral and 

ethical obligation to improve the achievement of minority populations  (Shields, 2004) ; 

empowering diverse learners by affirming clear, consistent messaging (Bron & Thijs, 2011); 

commitment to raising achievement (Hoy, Tarter, & Woolfolk Hoy, 2006). 
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Inequality of the Education System. Cross-national research on achievement has 

practically ignored total achievement inequality as an outcome of educational systems (Montt, 

2011). Schools are called upon to provide equal opportunities to learn for all of their students. Do 

migrant children, however, receive an equal opportunity in schools as compared to non-migrant 

groups? And while historically educational inequalities have decreased  (D. J. Baker & 

LeTendre, 2005), which resulted in an augmented equality of human capital production both 

within and between countries (Castelló & Doménech, 2002), they are not erased. There is 

evidence that migrant students are more likely than non-migrant to attend low-quality schools 

(OECD 2010).   Further, cross-national research indicates segregation may be higher in nations 

that experience less migration  (Entorf & Lauk, 2008). Montt (2011) found a “greater 

achievement inequality in countries with higher segregation in school socioeconomic status 

composition and higher individual socioeconomic status differences within the school (84).” 

In-class, in-school, and out-of-school differences are possible causes of continuing 

underperformance for low SES students. Socioeconomic background is crucial in explaining 

achievement inequality among schools. According to Montt (2011, 50), ‘inequality in achievement 

is inherent to all educational systems and is unlikely to be eliminated.’ The curricular organization, 

specifically tracking which allows different students to be exposed to different instructional 

content, contribute to the increased inequality in achievement gap. Research studies consistently 

point out that tracking structures within schools emerge as a serious issue that frequently 

disadvantage poorer students (Greger & Holubová, 2010). 

Teacher quality has received increased attention among education policy makers around 

the world based on evidence that teacher quality is correlated to positive student learning 

outcomes (Meroni, Vera-Toscano, & Costa, 2015). Working with certified rather than uncertified 
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teachers benefits students and schools (Leu & Price-Rom, 2006). There is extensive research 

showing that apart from family background, the quality of teachers and their teaching are the 

most important factors in student outcomes (OECD 2015). Hanushek (2011) asserts that 

providing students with good teachers is the most significant thing a school can do. Since 

qualified teachers have the highest impact on student learning outcomes in school (Schacter & 

Thum, 2004), having competent teachers in disadvantaged schools is fundamental for their 

success and reducing educational inequalities (Montt, 2011). Limited exposure to high quality 

teaching and learning has a deep impact on the achievement of low socio-economic students. 

Researchers at Briton University point out that ‘Bad teachers can cost pupils up to half a 

grade…[whereas] the best 24 percent of teachers add around half a GCSE [General Certificate of 

Secondary Education] grade to pupils’ overall results….Even taking prior pupil ability into 

account, student performance differed depending on the teacher’ (Education  2009, 2).  To 

reduce educational inequalities, especially for migrant students, teachers require more training to 

improve the achievement of diverse learners. Well-experienced and qualified teachers reduce the 

inequality of education. (Buchmann and Hannum, 2001; Gamoran, Secada, and Marrett, 2000; 

Montt, 2011). 

             To reduce educational inequalities, especially for immigrant students, teachers require 

more training to improve the achievement of diverse learners. From Ireland, Kennedy (2009) 

argues that teachers are willing to modify their instructional and teaching style, but need explicit 

professional development on how to modify their instruction, especially “dual emphasis on both 

the cognitive and affective dimensions of literacy development” in their teaching (p.1) to narrow 

the gap. In France, Wilson, Dehaene, Dubois, and Fayol (2009) suggest “adaptive games may 
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contribute to reducing the socio-economic gap in math achievement” (p. 224). In other words, 

more professional development training for teachers is advised.  

           Although schools are the first contact with the new culture for immigrant children, it is 

not the only reason behind the immigrant achievement gap. Therefore, “fixing” or producing 

equalities among schools for all socioeconomic background would not stand on its own as an 

adequate solution (James, Brammer, Connolly, Fertig, James, & Jones, 2011; Berliner, 2009).  

Out-of-school factors also contribute for the educational achievement, especially between high 

and low socioeconomic students. In the United States, for example, Berliner (2009) believes 

“much of the achievement gap that is the focus of educational policy in the U.S. is caused by 

OSF [out-of-school-factors]” (p. 18). Thus, reforming local and national policies can positively 

affect the students in poverty achievement, especially that most immigrants live in low 

socioeconomic status.  

Bullying in school. Educators and administrators have known for some time that creating 

a safe and healthy school environment is significant for supporting students’ academic success 

(Konishi, 2010), since one of the main goals for students is successful adjustment to the school 

environment, including constant academic growth. McCombs (2004) suggests school success is 

enhanced by a compassionate, academic emphasis, and a safe environment. A safe environment 

happens when students feel valued and acknowledged by teachers and others within their school 

(Konishi et al., 2010). Conversely, many factors, including bullying, have been well known as 

contributing, both negatively and positively, to a student’s sense of safety and belonging in 

school. Specifically, bullying in schools has become an urgent health and educational concern 

among the public. For some students, school bullying creates a serious problem for their success 

in both social and academic settings (Iyer, Kochenderfer-Ladd, Eisenbery, & Thompson, 2010). 



Running Head: EXAMINING YOUNG IMMIGRANTS EDUCATIONAL ACHIEVEMENT GAP                                                                  
 

 

120 

120 

According to a study conducted by Bradshaw, Sawyer, and O’Brennan (2009), middle school 

boys are more likely than middle school girls to report being the victim of bullying. While pop 

culture often depicts more frequent bullying in high school, the study found that bullying was 

more severe and frequent in elementary school and tended to taper off for most students as they 

got older (Ladd, 2017). The sources of bullying among students have gained much attention, yet 

the connection between bullying and academic achievement in math has received less scholarly 

attention.  

Method 

TIMSS Overview. In this study, the Trends in International Mathematics and Science 

Study (TIMSS) 2015 database, which is the latest available data, was selected to examine the 

research questions. TIMSS is a worldwide assessment of mathematics and science conducted 

every four years by the International Association for the Evaluation of Educational Achievement 

(IEA) at Boston College. The goal of TIMSS is to evaluate achievement in science and 

mathematics in the context in which learning occurs, across participating countries, for both 

grade 4. The final sample sizes  for grade four were 4, 310 students in 189 schools in Saudi 

Arabia, and 10,029  students  in the United States.  

Measures. The outcome variable in this study is the plausible scores of students in 

mathematics achievement in grade four. A range from 1 to 5 plausible values is given for each 

student’s proficiency, rather than an individual observed score (Gonzales & Miles, 2001). Math 

in TIMSS, are standardized scores with a mean of 500 and standard deviation of 100.  For 

independent variables gender, immigration statues, socio-economic status (number of books at 

home), home language, school bullying are selected for this study as student level variable (level 
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one). As for level two- teacher characteristic variables were teacher’s major, years of experience; 

School context variables based on teachers’ perceived academic emphasis, perceived school 

safety, and school composition were selected as level two variables for the study. Appendix A 

presents more detailed information about variables included in the analyses. 

Analytical Approach. Selecting the appropriate tool depends upon the research 

questions of interest (Connelly, 2007). In the social sciences in general, specifically educational 

research, data in their natural grouping structures are often hierarchical, as students are nested 

within classes and classes are nested within schools and schools are nested within communities, 

cities or countries. TIMSS assumes that this natural grouping is occurring: “The school, class, 

and student IDs are strictly hierarchical, with classes nested within schools and students nested 

within classes.” (TIMSS, 2015, p.6.9). It is therefore important to use a tool in this study that 

accounts for this nesting. Hierarchical Linear Models (HLM) is such a tool (Bryk & Raudenbush, 

1992). 

HLM is the “most appropriate and effective when variables tend to be nested 

within other variables” (Newman, Newman, & Salzman, 2010, p. 1). Hierarchical linear 

modeling (HLM) was chosen as it estimated assuming that students are nested within schools. 

Multilevel analysis (Goldstein, 1995) examines the effects of a higher-level unit, such as country 

factors, on a lower-level unit, such as student factors ( Raudenbush and Bryk, 2002). This is 

because multilevel models control for nesting effects and their standard errors are more accurate 

than other tools. Ignoring nesting effects could lead to a Type I error (Bickel, 2007). HLM also 

controls for variability at different levels. Using HLM, the “mean achievement and the 

relationship between the individual level predictors and the outcome measures can vary 
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randomly across groups” (Chapman, 2011, p. 141). For the purpose of this study, then, HLM is a 

reasonable tool. 

It was discussed in the literature review that this paper considers micro  factors including: 

immigration statues, language skills, socioeconomic status, gender, bullying in school. Teacher 

level: teachers’ years of experience and teacher education. As for school level: school 

composition, teacher perception of academic emphasis, teacher perception of school safety and 

orderly. Those factors will be independent variables for explaining the dependent variable: 

students’ educational achievement score' in the  HLM analyses that are discussed in the 

following. Three different models are applied. 

Centering. Centering is an important issue in multilevel analysis (Raudenbush and Bryk, 

2002).Centering data means providing a scale so that results are meaningful and easy 

to interpret. Raudenbush and Bryk (2002) state that issues around centering are “particularly 

important in multilevel modeling because the level 1 coefficients become outcomes to be 

explained in higher level models” (p. 6). There are three possible locations of x that are 

frequently used in HLM: natural matrix (uncentered), grand-mean centering and  group-mean 

centering (Raudenbush & Bryk, 2002, p.32). Natural matrix or uncentered are useful when the 

value of 0 is a meaningful value in the dataset being examined. When 0 is not meaningful, the 

estimate of the intercept will be arbitrary and can be problematic. In grand-mean centering, the 0 

value represents the group-mean value for a person with a grand average on every predictor. In 

technical terms, grand-mean centering is achieved by subtracting the sample mean from each 

student score (xij − ¯ x). Meanwhile, in group-mean centering the predictors are centered on the 

mean value for the group to which they belong and the intercept is interpreted as the average 

outcome for each group. In other words, group-mean centering is done by subtracting the mean 
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of the school that the student attends from the scores for each student within that school (xij − ¯ 

xj) (Raudenbush & Bryk, 2002). In this study, the value of 0 is not meaningful, thus all variable 

in students level and school level will be grand mean centered.   

Method. Three hierarchical models were built to investigate the research questions using 

HLM 7.03. Nevertheless, the models for the three countries were identical to maintain 

comparability between them. The weight used for this study was final student weight 

(TOTWGT) on level one. Further, HLM is able to calculate using plausible values, the 

dependent variable for this study is plausible value of math , HLM replicated the analysis across 

all of the plausible values and computed standard errors of the coefficients based on the full 

analysis after multiple-imputed data for 10 times (Williams and Smith, 2005).  HLM software 

can apply HLM to multiple-imputed data to produce appropriate estimates that incorporate the 

uncertainty resulting from imputation. Thus, the data and results in this paper are based on the 

average of 10 missing data imputations. Ten MDM files were created for each country after 

imputing the data and next they were uploaded to the HLM. 

Three hierarchical models were built to investigate the first three research questions using 

HLM 7.03. First, one-way-ANOVA model with random effect was run to partition the within-

school and between-school variance containing only an outcome variable (math achievement) 

and no independent variables. Its role to estimate the grand mean of mathematics performance 

with adjustments for the clustering of students within schools and for different sample sizes 

across schools.  Second, a regression-model with random coefficient model was added to the 

model to examine the random effects of the intercept and slope and then by entering student-

level predictors in the model as controls.  Third, regression with mean as an outcome model was 

run to test the effect of school on immigrant student math achievement, controlling the school 
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SES, academic emphasis, school safety, teacher experience and teacher major. The school level 

tests whether the immigrant achievement gap varies across schools and which school-level 

predictors significantly explain variability in those differences across schools, after controlling 

for student-level characteristics.  

To answer the fourth and fifth question the IEA International Database Analyzer (IDB 

Analyzer) was utilized.  The IDB analyzer is an application developed by the IEA Data 

Processing and Research Center that can be used to combine and analyze data from IEA’s large-

scale assessments. Utilizing IDB analyzer, Analysis of Variance (ANOVA) was used to test 

differences between means and compute percentages of the population meeting by taking the 

plausible value and the sample design into account. 

[Table4.1 ]Variables 

Variable name  Description  

Student characteristics  

Math test scores  Five plausible math assessment scores  

Female student gender  A dummy variable coded 1 if a student is 

female.  

Immigration Statues A dummy variable coded 1 if a student is native.  

Speaking the language set of 2  dummy variable coded indicating how 

often the student speak the language of the test 

(1) always and  almost always (reference group) 

(2) sometimes and never. 

Home book possession  4 dummy  variables indicating the number of 

book at home; more than 100 books (reference), 

(1) less than 10 books,(2) 11-25, (3) 26-100. 

Teacher characteristics  

Teaching experience year  Continuous variable indicating the number of 

years of experience the teacher has in any 

school.  

Teachers’ major  Set of 1 dummy variables, indicating whether a 

math teacher is (1) major in both education and 

math [reference group], (2) all others.  

  

School contexts  
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Student bullying Index  2 dummy variables. Indicating how often the 

student is bullied at school, almost never 

( reference), (1) about monthly, (2) about 

weekly. 

Percent of disadvantaged student at  school  3 dummy variables. Indicating the number of 

affluent students at school, more than 50 % 

(reference), (1) 90%, (2)89- 75%, (3) 75-51% 

disadvantaged students 

Perceived academic emphasis in school index 

score  

 

Perceived school safety and orderly in school 

index score  

 

 

Numerical variable which ranges from 1 to 3; 

very high emphasis, high emphasis, medium 

emphasis. 

Numerical variable which ranges from 1 to 3; 

very high emphasis, high emphasis, medium 

school safety and orderly. 

*Parents education was not added as a variable due to the limitation of the American Data as 

the parents questionnaire was not administered. Both countries equation had to be identical thus 

the parents education was not added to Saudi Arabia. 

Results 

After imputing the data there were 8,080 students nested in 212 schools in the United 

States. As for Saudi Arabia 4,310 students were nested in 189 schools. To answer research 

question one, a one-way-ANOVA model with random effect  was run (Raudenbush & Bryk, 

2002), which allowed  to separate the within-school and between-school variance. The analysis 

has shown statistical significance for the higher level of math achievement among US Grade 4 

students  (γ00=539.49), while for Saudi Arabia the math achievement is ( γ00=388.02).  The 

cross-national analysis for Saudi Arabia and USA for the between school showed that 

mathematics achievement varies across the two countries, yet, the percent of variation among 

and within schools varied between both countries. Between schools are the results of the intra-

class correlation calculation, showing 40%  for USA and 27%  for Saudi Arabia  of students’ 
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mathematics success stems from differences between schools. Thus, within school variation are 

73% for USA and 60% for Saudi Arabia stems from differences within schools. 

To answer research question two, a regression-model with random coefficient was started 

with five explanatory variables, and it was found that gender, bulling, immigration statues, and 

language were each associated with student mathematics achievement in Saudi Arabia. First, a 

significant association between gender and math achievement in Saudi Arabia was found ( γ10=  

39.66, t= -4.86) favoring girls even after controlling for background factors.  Second,  a negative 

significant  association between bullying weekly and  math achievement  ( γ40=  -25.37 , t= -7.00).  

Student who are bullied almost weekly performed 25  points lower than students who were never 

bullied. Third, a significant association between immigration statues and math achievement ( γ30=  

21.42 , t= -3.70) this indicated a substantial differences existed between immigrant students when 

compared to native students favoring immigrants. Fourth, test language always spoken at home 

was associated with negative math achievement ( γ80=  -7.91 , t=- 2.19). Lastly,  book was found that 

there were no clear pattern for owning more books. In other words, there is no statistical 

difference between students owning 25 to 100 books and students who own more than 100 books 

at home. However, students who own books between 11 to 25 books scored ( γ40=  9.42 , t= 4.29) 

higher than students who owned more than 100 and more books at home.  

In the United States on the other hand, most of the aforementioned variables, including 

student gender, students bulling,  student immigration statues, the number of books possessed at 

home, were positively associated with their mathematics achievement; the exception was 

language spoken at home.  First, even after controlling for students background, there were 

significant gender differences in math achievement in United States ( γ10= -10.60 , t= -6.46)  favoring 

boys within schools. However, between school (random effect) showed that there was no 
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significant gender difference in math between schools.  Second, a negative significant 

association between bullied weekly and math achievement (γ60=  -28.42 , t= -11.19).  Student who were 

bullied almost weekly performed 28 lower than students who were never bullied. Third, 

substantial differences existed across immigrant students when compared to native students ( γ30=  

28.66 , t= -7.17); native students tended to have 28 points higher math test scores than immigrant 

students.  Fourth, there was no significant difference between students who always spoke the 

language of the test and students who never spoke the language of the test.  Finally, it was found 

that there were significant differences between students from advantaged family backgrounds 

and disadvantaged family backgrounds. For example, students who owned more than 100 books 

at home scored 30 points higher in math than students who owned less than 10 books at home ( 

γ20=  - 29.95 , t= -10.28).  

 [Table 4.1]HLM  Estimates of Fixed Effects for Student and School Level 

 

Variable 

           USA 

  

Coef.                    SE 

     KSA 

 

Coef.             SE 

Math Performance 539.23* 2.66 388.89* 4.5 

Student level Variable 
    

Female , γ10  -10.60* 1.59 39.66* 8.54 

Native, γ20  28.66* 3.97 -21.42* 6.26 

Own <10 books, γ30  -48.58* 3.84 ns    - 

Own 11-25 books, γ40 -29.95* 3.04 9.42* 4.18 

Own 26-100 books, γ50 -7.45* 2.44 ns     - 

 Bullied monthly, γ60  -8.23* 1.74 ns     - 

 Bullied weekly, γ70  -28.44* 2.63 -25.37* 3.76 

Speak test language, γ80   ns - -7.91* 3.5 

School-level,  INTRCPT2, γ00 539.30* 2.20 388.40 4.11 

Teacher experience , γ01 ns - ns - 

Teacher major edu & math , γ02 ns - ns - 
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Academic emphasis, γ03 -9.05* 4.3 -19.45* 7.46 

School safety and orderly,  γ04 -9.11* 3.75 ns - 

91% disadvantaged sts, γ05 -20.31* 5.27 -42.731* 11.42 

90-75% disadvantaged sts, γ06 ns 
 

-37.7* 11.63 

74-50% disadvantaged sts, γ07 19.46* 7.7 -25.55* 10.64 

For GENDER_F slope, β1 
    

INTRCPT2, γ10 -10.43* 1.65 26.69* 7.98 

Academic emphasis,  γ11 ns - ns - 

School safety and orderly,  γ12 ns - ns - 

91% disadvantaged sts,  γ13 ns - -62.62* 22.05 

90-75% disadvantaged sts, γ14 ns - -47.79* 22.84 

74-50% disadvantaged sts,  γ15 ns - -25.55* 20.44 

For Native slope, β2 
    

INTRCPT2, γ20 29.3* 5.22 -22.26 5.52 

Academic emphasis,  γ21 -14.50* 4.3 -26.49 11.2 

School safety and orderly, γ22 ns - ns - 

91% disadvantaged sts, γ23 ns - ns - 

90-75% disadvantaged sts, γ24 ns - ns - 

74-50% disadvantaged sts, γ25 ns - ns - 

ns no significant                 *p<.05  

Reference group: boys, native, almost never bullied, sometimes or never speak test language, 

<50% disadvantaged student, low academic emphasis. 

 

 To answer research question three, a regression with means as outcomes model was 

used. To specify which school features relate to students’ success, five variables have been 

chosen for study including teacher major, teacher’s years of experience, teachers’ perception of 

school safety and orderly, teachers’ perception of school academic emphasis, and school 

composition. For Saudi Arabia, only school composition and academic emphasis were 

significant.  The coefficient of the schools that economically disadvantaged students attend 

shows that there is a negative significant relationship between schools that economically 

disadvantaged students attend and the success of the students, for example students who attend 

school with 90% disadvantaged students scored -42 than students who attend school with less 
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than 50% disadvantaged students (γ05=-42, p<.05). This result is evidencing that students at 

schools that house more economically disadvantaged students have lower mathematics 

achievement. There is a positive significant relationship between teachers’ perception of 

academic emphasis and mathematics achievement, one unit decrease in academic emphasis is 

associated with 19 points decrease in math score (γ02= -19.45, p<.05). In other words, an 

increase in academic emphasis of 1 standard deviation is associated with a gain of nearly 98% of 

a standard deviation in student achievement in mathematics.  

As of the United States, school composition, school safety, and academic emphasis were 

significant.  Coefficient of the schools that economically disadvantaged students attend shows 

that there is a negative significant relationship between schools that economically disadvantaged 

students attend and the math success of the students. For example students who attend school 

with 90% disadvantaged students scored (γ05=-20.36, p<.05). Further, the coefficient of both 

teacher perception of school orderly and safety,  and school academic success showed a positive 

significant relationship to math achievement (γ02=-7.48, p<.05; γ03=-9.20, p<.05) as teacher 

perception of academic emphasis decrease one standard deviation will result in the following: a 

0.36 standard deviation decrease in average mathematics achievement.  

Gender gap. The differentiating effect of the gender gap within a school depended on the 

school composition in Saudi Arabia. The gender of the students being a females was positively 

related to math achievement (γ10=26 , t=5.52). Mean math achievement was lower in schools 

with high minority concentrations (γ05= -62.62 , t=22.05). The effect of average social class on 

math mean achievement varied across genders. However in USA with regards to gender there 

were no evidence of school composition, academic emphasis, school safety and school 

composition effect.  
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Immigrant gap. The differentiating effect of the immigrant gap within a school depended 

on the school academic emphasis in Saudi Arabia and USA. Thus in Saudi Arabia, the 

immigration  statues of the students being an immigrant was positively related to math 

achievement (γ20= -22 , t=7.98). Mean math achievement was lower in schools with low 

academic emphasis (γ05= -26.62 , t=11.05). Yet, in the USA the immigration  statues of the 

students being an immigrant was negatively related to math achievement (γ20= 29 , t=5.25). 

Mean math achievement was lower in schools with low academic emphasis (γ05= -14.05 , 

t=4.5). 

To answer question four, Analysis of Variance (ANOVA) was used.  Results highlighted 

Saudi Arabia gender variation in terms of the perceived school culture. School culture in Saudi 

Arabia varied among gender, there was a clear pattern math achievement drop for bullied 

weekly, high disadvantaged school composition, low academic emphasis in both countries, low 

school order and safety for USA.  Clearly school environment for girls seems to be more positive 

compared to boys  for example bullying  and academic emphasis varied strongly between boys 

and girls favoring girls schools. Table 3 gives in-depth insight how school environment varies 

among both genders in Saudi schools, given the fact that schools are gender segregated.  One 

important finding was that although girls outperformed boys given all school context variation, 

except boys attending schools with high affluent students’ background scored 428, which is 

higher than girls attending the same school background.  For the USA, the same pattern remain 

which is boys outperforming girls in all school context. However, it is important to clarify that 

results represented in this table are simple mean differences and percentile in math achievement 

that were reported without controlling for any other demographic characteristic. 
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 [Table 4.2] Percentiles and Means of Gender  Differences in School Context 

 

                                                          Saudi Arabia                                     United States 

    Variable                                     Boys                  Girls                   Boys                   Girls  

                                                       %         M        %           M        %          M        %     M       

How Often Student is Bullied 
  

Almost never 37% 396 56% 411 54% 554 57% 545 

Almost monthly 27% 369 26% 402 29% 544 29% 536 

Almost weekly 36% 339 17% 388 16% 512 14% 506 

Percent of Affluent Students in School 
  

0-10 % 32% 348 17% 404 46% 520 47% 515 

11-25% 18% 342 25% 399 19% 545 19% 532 

26-50% 35% 363 28% 404 21% 557 21% 555 

more than 50% 14% 428 28% 417 13% 598 12% 582 

Safe and Orderly Schools 
  

Very  50% 376 67% 413 55% 556 54% 548 

Medium  37% 341 30% 386 37% 529 38% 523 

Low 11% 370 2% 418 7% 502 7% 497 

 

Academic Emphasis  

Very high                   0.82% 400 8% 437 8% 585 8% 567 

High  41% 383 51% 405 51% 550 50% 544 

Medium  58% 349 40% 401 40% 523 41% 516 

 

To answer question five, Analysis of Variance (ANOVA) was used.  Results highlighted 

the same pattern found in first question that immigrant out performed native students in Saudi 

Arabia, regardless of the variation in terms of the perceived school culture. Further, the results 

highlighted the same pattern found in first question that native out performed immigrant students 

in USA, irrespective of the variation in terms of the perceived school culture. Table 4 gives in-

depth insight showing that in both countries the percent of immigrants bullied weekly was higher 
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than native students. Further, in general immigrant in the USA attended schools with lower 

condition when compared against immigrants. However, it is important to clarify that results 

represented in this table are simple mean differences and percentile in math achievement that 

were reported without controlling for any other demographic characteristic. 

 [Table 4.3]Percentiles and Means of Immigrant Verse Native  Differences in School Context 

                                                          Saudi Arabia                United States 

    Variable                  Native                 Immigrant                 Native              Immigrant                                 

                             %            M              %             M              %         M               %        M                               

How Often Student is Bullied 
  

Almost never 48% 403.35 39% 435.72 56% 551.79 52% 517.74 

monthly 26% 384.21 29% 408.39 29% 542.48 27% 503.56 

weekly 25% 353.22 31% 388.69 14% 514.05 20% 473.41 

Percent of Affluent Students in School 
  

0-10 % 25% 366.56 23% 391.28 46% 521.36 52% 480.04 

11-25% 22% 374.46 15% 394.03 19% 542.31 18% 484.15 

26-50% 32% 380.58 31% 390.52 20% 558.20 19% 536.65 

> 50% 19% 418.03 30% 445.63 13% 591.60 9% 572.28 

Safe and orderly 
  

Very  58% 395 61% 417 54% 555.06 53% 517.20 

Medium 34% 360 28% 381 38% 528.78 35% 490.88 

Low 6% 378 10% 400 7% 505 11% 459.00 

Academic Emphasis 

Very high                   4% 432.97 6% 444.04 8% 577.80 6% 549.50 

High  46% 394.56 45% 405.79 51% 549.87 40% 513.44 

Medium  49% 369.11 47% 399.68 40% 523.15 52% 485.39 

 

Discussion 
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What Factors Are Associated with 4th Graders’ Mathematics Achievement in Saudi 

Arabia?  

 Saudi Arabia has the widest gender achievement gap across-nationally according to 

TIMSS 2015 results favoring girls. The results of this study confirms that there is a significant 

difference between boys’ and girls’ math achievement scores after controlling background, 

teacher and school factors favoring girls.  This is interesting to us given the fact that although 

schools are gender-segregated in Saudi Arabia but the curriculum is standardized and education 

is centralized under the Ministry of Education. Why did this happen? Does the school context 

vary among boys and girls? One possibility would be the school environment varies between 

boys and girls. We looked further at boys’ schools and found that less than 1% of teachers 

perceived working at schools with very high academic emphasis, with an average math score of  

400 in math. On the other hand, we found that 8%  of girls teachers perceived working at schools 

with very high academic emphasis where girls math score  average is 437. Thus, the school 

academic emphasis for boys’ schools seem to be lower than the girls, which is associated to their 

math achievement. Further, the percent of boys who reported never being bullied is 37% which 

is much less than girls 56%. Thus, we can conclude that there are differences between boys and 

girls in school learning environment and context, academic emphasis and expectations, which 

needs attention from policy makers and school administrators. As mentioned above, school 

bullying seems to be higher and more frequent in boys schools compared to girls schools. 

Further, the academic emphasis also is higher in girls’ schools compared to boys. In conclusion 

although the curriculum is standardized between boys and girls yet the school culture and 

expectations is different between boys and girls schools which needs attention of policy makers. 
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Another interesting finding is the school composition, as boys who attend school with 

more than 50% affluent students scored on average 428, where girls who attend similar school 

composition scored on average 417, which is lower than boys. So boys were performing similar- 

if not higher than girls-  in schools where most of its students are from affluent background. 

Thus, boys coming from affluent background are performing higher than boys from lower SES. 

Cross-nationally student body composition is one of the strongest predictors of school-to-school 

differences in achievement (Coleman & LaRocque, 1990).  Policymakers and educational 

researchers should carry on their efforts to reduce the math gender gap by focusing on between 

schools and within schools’ differences.  

Second, immigrant students achieved was higher than non-immigrants. Saudi Arabia is 

the second largest country, after the United States, hosting Immigrant population.  According to 

De Bel (De Bel-Air, 2014), p.14 )  52 percent of  non-nationals constitute the “‘managers’ and 

‘specialists’, the two highest categories of occupation”. Thus, immigrants in Saudi Arabia who 

are provided with family visa are high skilled immigrants with high level of education. So one 

explanation could be that immigrants with families in Saudi Arabia are a stratified sample - both 

educated and high skilled. Therefore, students who sometime or never speak the language could 

be immigrants and that could explain why they scored higher than students who spoke the test 

language.  Because limited studies have examined differences in the immigrant achievement in 

Saudi Arabia, it is difficult to make strong theoretical interpretations of the findings. 

Students’ bullying is also found to be negatively associated with students’ mathematics 

performance. In other words, higher levels of school bullying were associated with lower math 

achievement scores. Thus, bullying may lead to both indirect and direct effects on academic 

achievement. A student who is bullied by peers may become concerned about getting harassed or 
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hurt, and therefore may stop participating in class or have trouble concentrating on class work 

due to the fear and anxiety  (Pöyhönen, Juvonen, & Salmivalli, 2010). Thus, it is important to 

highlight that the percent of boys in TIMSS 2015 sample who reported being bullied weekly in 

Saudi Arabia is 35%, which is double than the American grade four boys, as 16% of boys in 

USA reported being bullied weekly.  This finding calls for school leaders, teachers and 

administration to consider how to reduce if not eliminate bullying at schools and increase school 

achievement culture.  

Different from the findings in the United States, student background revealed different 

results. Socio economic backgrounds measured by book possession are found not to be 

associated with higher student mathematics achievement at grade 4 in Saudi Arabia.  One 

explanation could be that measuring “the amount of books at home” as indicator for wealth may 

not be accurate for Saudi Arabia. Because students’ math achievement was associated strongly 

with students’ body composition at school as mentioned in the results, students in high affluent 

school achieved significantly higher than students attending schools with low SES students.  

What factors are associated with 4th grade students’ math achievement in the United 

States? 

Consistent with the findings from previous research  (Son, Han, Kang, & Kwon, 2016) 

this study revealed that student home background characteristics, such as gender, non-

immigration statues, home language and the number of books at home, have positive 

associations with students’ mathematics achievement.  Gender gap remained visible favoring 

boys even after controlling for other background variable within schools. However, it is 

important to highlight that the gender gap was invisible between schools.  Although the gender 

gap is getting smaller in students achievement in mathematics  (Neuschmidt, Barth, & Hastedt, 
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2008),  policymakers and educational researchers should continue their efforts to reduce the math 

gender gap within schools in the United States.  

The finding of this study in regards to immigrants underachieving when compared to 

native students is consistent with previous studies. Immigrants achievement gap has been widely 

examined in the United States as number of scholars  reported  that immigrants have lower 

educational achievement than non-immigrants  (Andon, Thompson, & Becker, 2014). Non-

immigrant statuses and speaking the test language both had positive association to grade four 

math achievement in the USA. That could be due to the fact that  immigrants who migrated to 

the United States, which literature stated, are mostly from low socioeconomic backgrounds and 

have low skill sets  (Entorf & Minoiu, 2005). Further, the results of the study stated that 

immigrants in general attend lower school quality than native students. Further, the finding of 

this study supports that integration policies in education in terms of integrating race and class 

appear as the utmost weakness in most countries (MIPEX, 2015).  Often, immigrant students are 

not directed to find the right school and class (MIPEX, 2015). This means that the majority of  

migrant students have little support  when entering school, not knowing whether this school is 

the best fit  to address their needs in learning the language, culture and, catching up in education. 

So some immigrant students lag behind in their achievement when faced by the challenges in the 

new countries without receiving the support they deserve (MIPEX, 2015).   This could influence 

the young immigrant student’s educational achievement and influence their capacity  and ability 

to successfully perform in a new academic setting. 

 Socioeconomic background is the most robust and consistent predictor of student 

achievement in the United States  (D. P. Baker, Goesling, & LeTendre, 2002) which is consistent 

with this study findings. As a result, students from high-income families score higher on math 
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tests. Socioeconomic background is crucial in explaining achievement inequality among schools. 

This may be explained to the cognitive home environment as it was found to be significantly 

different between high SES and low SES  (Guo & Harris, 2000). Thus, students attending 

schools with more affluent students scored significantly higher than those attending with 

disadvantaged students.  

 

 

 [Table 4.4]Variables Associated with Math Achievement 

Influential factors with student achievement  United States                 Saudi Arabia 

Student characteristics  

Gender  Y                                                Y 

Immigration Statuses Y                                                Y 

Speaking the language N                                                Y 

 

Home book possession  Y                                                 N 

 

Teacher characteristics 

Teaching experience year  N                                                 N 

 

Teachers’ major  N                                                 N 

 

School contexts 

Bullying Y                                                 Y 

Perceived academic emphasis in school index score  Y                                                 Y 

Perceived safe and order in school index score  Y                                                 N 

School composition                                                                          Y                                                 N 

 

Implications 

This study has implications for policymakers, school administrators, teacher educators, 

and future researchers in finding better ways to improve student mathematics achievement.  

First, both countries need to pay attention to bullying as students who were bullied in both 
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countries weekly performed poorly in math. Thus, policymakers and school administrators need 

to provide bullying prevention programs in schools. It is also important to implement school 

anti-bullying program within the schools and not just a program. It is even recommended to 

consider bullying efforts as part of the curriculum and incorporate it in their day-to-day 

curriculum and teaching practices. A recent study found children who experienced greater social 

bullying achieved lower overall, thus, the bullying issue should be taken seriously (Morrow, 

Hubbard, & Swift, 2014).  Further, increase students’ awareness against bullying to create anti-

bullying initiatives within their school. Promoting student leadership in effort to prevent bullying 

will help create more positive learning environment. Thus, consequently, impact the school 

culture and increase achievement.  

Second, after controlling for demographic factors and school factors- in spite of the fact 

that students in TIMSS sample formed a homogeneous group with respect to SES, immigration 

statues, and language proficiency- the gender gap remained visible in both countries. Special 

attention should be given to increase math achievement with a focus on gender differences. The 

magnitude of the gap was wider in Saudi Arabia compared to USA. Thus, for Saudi Arabia more 

attention should be given to boys’ school context by promoting more academic emphasis, 

increasing the culture of achievement, reducing bullying, improving teacher quality. Professional 

developers in both countries should consider how to help teachers differentiate their instruction 

not only by content but also by gender.  Tailored professional development should be conducted 

to teachers in order to understand and acknowledge the definitive needs of girls and boys in the 

teaching and learning process.   

Third, there is considerable variation in the amount of students’ math achievement 

associated with school composition.  Social distribution of achievement varies across school; 
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thus, there is a need for more equitable social distribution in both countries’.  Disadvantaged 

students usually attend school with the similarly low SES students. To reduce the gap between 

low and high socioeconomic students, school populations need to be mixed. Denessen, Driessen, 

and Bakk (2010) found “students in mixed schools and classrooms perform somewhat better on 

achievement tests and have more positive intergroup attitudes” (p. 79). Therefore, low SES 

students benefit from mixing with upper and higher SES by gaining social capital. In the middle-

performing United States, Flashman (Flashman, 2012)  recognizes that without forced 

integration, high-performing students are more likely to “extend ties to other high-achieving 

students…while low-achieving students are more likely to extend ties to other low-achieving 

students” (p. 61). Thus, mixing classroom and school based on performance and SES is 

encouraged.  

Lastly, this study focused on U.S. and Saudi Arabia, which have their own unique 

characteristics. Because this study used cross-sectional data, the study is limited in explaining 

why Saudi Arabia and the United States revealed different patterns in the factors that are 

associated with gender achievement gap. A second limitation is that this study  did not consider  

the large differences in teaching mathematics between the two countries which could lead to a 

deeper understanding  of the current  findings  (Mullis, Martin, Foy, & Arora, 2012). A third 

limitation is that the data is a cross-sectional data that is linked to only one school year. Thus,  

generalizations about the influence of school  factors on student mathematics achievement 

should be dealt  with some degree of caution.  

Conclusions 
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The aim of this quantitative synthesis was to examine the extent of the validity of the immigrant 

educational paradox theory. The results were that the immigrant educational paradox theory is a 

very heterogeneous phenomenon and varies by country, by grade, and type of content assessed.  

Thus, even though a paradox was revealed in some percent of populations (though it is not 

present on average), it is not constant across all countries, grades and groups of students.  

Further, relatively younger, grade four immigrants underachieve native students in general, 

whereas eighth grade students performed similar to native students cross-nationally.    

Results were different for first and second generation immigrants, as both generations in 

grade four were outperformed by native students in math and science but not in reading. Yet, 

looking at the total average in grade eight, second generation immigrants performed similarly to 

native students; however, first generation immigrants were outperformed by native students only 

in science. Hence, the size of the science gap in comparison to the reading and mathematics gaps 

may make sense. Science assessments’ nature is that they may include more complex and 

technical language than mathematics and reading assessments. Future research should investigate 

the type of question including item-level analyses in order to better understand whether the 

nature of the exams have an influence on the results. For example, does the math use short 

equations? Does the math use technical terminology? Does the math assessment include 

passages? 

This article provides the most systematic investigation of the immigrant educational 

paradox theory to date based two critical databases. This analyses investigates correlations of the 

paradox at a macro level. The findings may allow researchers to focus on investigating malleable 

factors to address this academic variation between immigrant and native students. Future 
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research should begin to identify further background, school and country factors to address how 

to increase immigrants’ achievement.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Running Head: EXAMINING YOUNG IMMIGRANTS EDUCATIONAL ACHIEVEMENT GAP                                                                  
 

 

142 

142 

V. Conclusion 

Restatement of the Problem 

At a time when children of immigrants’ educational performance have been cited as a problem, 

this study is appropriate. I focus on schooling because schools are where immigrant children first 

come into regular contact with the new culture in the host country. Further, adaptation to school 

is a significant predictor of a child’s future well-being and contribution to society (Suárez-

Orozcos', 2001). OECD (2010d) reports that "students without an immigrant background now 

outperform other [students with an immigrant background] by an average of 43 score points" (p. 

62). The report states that across OECD jurisdictions "the relative performance of students with 

an immigrant background did not change between 2000 and 2009" (p. 62). Therefore, teaching 

immigrant students and addressing their educational needs is becoming an important part of the 

reality facing teachers every day. Since this study is the cross-national study with comparative 

nature, it is envisioned to give policymakers, teachers, and administrators a clear picture of what 

factors influence their immigrants' learning outcomes. 

Summary of the Study 

      The objective of this study is twofold. First, I aim to examine ‘immigrant educational 

paradox theory quantitatively.'  Second, although extensive literature has recognized the 

immigrant achievement gap as an existing phenomenon, much less evidence exists for younger 

students and in the subject of science. Therefore, the second section of this study extends from 

the first to examine the micro and macro factors shaping the immigrant achievement gap for 

grade fourrs utilizing cross-national assessments, the TIMSS 2015. Finally, a case study for two 
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countries with the highest percentage of immigrants (the United States and Saudi Arabia) 

extends to examine the school factors related to fourth-grade math achievement.  

Research Questions 

 Analyzing TIMSS  2015 data: 

Chapter II questions: 

1. On average, is there any evidence of the immigrant educational paradox cross-nationally 

in grade four and grade eight? 

a. What is the magnitude and direction of immigrants’ educational paradox across 

first- and second- generation immigrant students when compared against non-

immigrant students? If yes, what is the magnitude of the gap cross-nationally?  

•     The findings indicate that the immigrant educational paradox is a very 

heterogeneous phenomenon and varies by country, grade and type of content 

assessed.  

• Looking at individual countries, the immigrant educational paradox was revealed 

in 11 countries for grade 4 which are listed according to the highest immigrants 

achievement, United Arabs of Emirates, Qatar, Kuwait, Singapore, Bahrain, Hong 

Kong, Saudi Arabia, Australia, New Zealand, Kazakhstan, and Ireland.  

• The immigrant achievement paradox was revealed among 17 countries in grade 8, 

which are United Arabs of Emirates, Qatar, Kuwait, Saudi Arabia, Bahrain, 

Singapore, Jordan, New Zealand, Australia, Oman, England, Hungary, Kazhastan, 

Malta, Chile, Lebanon and  Armenia.  
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b.  Does the magnitude of the gap differ across content areas – reading, 

mathematics, and science?  

Yes the magnitude of the gap differed across immigrant generation and  content 

areas—narrowest in math and widest in science; further second generation 

achieved higher when compared to first generation. 

Mathematics data. The findings revealed different patterns based on grade. 

Native students outperformed immigrant students in grade four. The predicted 

size of the gap for fourth graders’ math was -0.02 standard deviations favoring 

native students cross-nationally for the first generation and -0.03 standard 

deviations favoring native students cross-nationally for the second generation. 

The results for eighth grade revealed different pattern from the fourth grade as 

there were no statistically significant differences between first- and second-

generation immigrants and native students.  

Science data. Results for science data differed based on grade and generation. 

The results for 4th grade revealed that there are statistically significant differences 

between native speakers and first and second generation immigrants by -0.03 and 

-0.05 standard deviations favoring native students cross-nationally. As for the 

eighth grade, there was a statistically significant difference between first-

generation immigrants and native students, favoring native students by less than 

.005 standard deviations cross-nationally.  There were no statistically significant 

differences between native and second generation immigrants.  

Reading data. Although native students have outperformed immigrants, the 

average standardized coefficient was less than 0.01 cross-nationally. Thus the 
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magnitude of the difference is very narrow. I examine this result more closely to 

find whether the first generation immigrants outperformed native students in 

reading in the following 10 countries: Azerbaijan, Bahrain, Canada, Macao SAR, 

The Netherlands, New Zealand, Oman, Qatar, Saudi Arabia, and The United Arab 

Emirates  

 

c. Does the magnitude of the gap differ across grades? 

• The magnitude of the gap differed across grades as the number of countries where the 

immigrant educational paradox was revealed is higher for grade 8.   

•  Grade eight first and second generation immigrant students performed statistically 

similar to native students except in science, first-generation immigrant students were 

outperformed by native students by 0.005 standard deviation, which is extremely 

narrow.   

• Native students out-performed first- and second-generation fourth graders by 0.03 

standard deviation.  

 

Chapter III questions: 

2. How much do 4th-grade students in cross-national countries vary in their mean mathematics 

and science achievement? 

The average school means for fourth grade math achievement was (γ00=507.44). Using 

these results, the intra-class correlation coefficient for math represent the proportion of the 

variance in outcome between countries as 38%   of the variance is over countries, and the 

remaining at the student level is  62%. As for science, the average school mean for fourth 
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grade science  achievement was (γ00=502.511). Using these results,  the intra-class 

correlation coefficient between countries, 33.6%   of the variance is thus over countries, 

and the remaining at the student level 66.4%.  

 

3.  How does the inclusion of individual background characteristics in the multilevel model 

provide additional insights into the important factors associated with first and second 

generation grade four immigrant students’ math and science achievement in a comparative 

context? 

Fixed Effect  Math 

Coef. 

 S.E Science  Coef.  S.E 

INTRCPT2, γ00 503.29*** 9.03 498.11*** 8.51 

1st generation immigrant, γ90 -9.53** 3.49 -12.01** 4.13 

2nd generation immigrants, γ110       -    - -5.93* 2.69 

Female, γ20 -3.25* 1.54      -     - 

Almost always speak language, γ30 7.41*** 1.42 4.82** 1.62 

Sometimes speak language, γ40      -    - -8.08** 2.66 

Never speak language, γ50 -22.94*** 4.11 -29.42*** 3.88 

< 10 book owned, γ60 -40.82*** 3.74 -41.48*** 3.78 

< 25 books owned, γ70 -19.11*** 2.89 -17.73*** 3.11 

< 100 books owned, γ80       -    -      -     - 

 Owned Educational Resources, γ10 -21.17*** 1.38 -22.59*** 1.39 

 University degree parents edc, γ100 23.32*** 1.76 22.45*** 1.822 

 

 

4. How does the inclusion of country characteristics in the multilevel model provide 

additional insights into the important factors associated with first and second generation 

grade four immigrant students’ math and science achievement in a comparative context? 

• Immigrants who live in a country with higher human development  had higher math 

and science scores ( γ92  1.45, T=3.68; γ92  1.69, T= 3.97); as each point increase in 

HDI coefficient is associated with 1.45 immigrant math achievement score and 1.69 
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immigrant science achievement score.  As for the second generation, both GINI 

and HDI were associated with science achievement ( γ111 = 0.82, T=2.34; γ122  0.77, 

T= 2.49).  

• As of first-generation immigrants achievement, there is a significant variation 

between countries in both math and science. Students who lived in countries with 

higher equality scored higher than students living in fewer equality countries as 

each one point decrease in GINI coefficient is related to 1.38 increase in immigrant 

math achievement, and 1.76 increase in immigrant science achievement  ( γ91 = -

1.388, T=2.610; γ91 = -1.76, T= 2.89).  

 

Chapter IV questions: 

5. Taking a cross-national perspective and TIMSS 2015 database, is there a difference in 

math achievement among schools in Saudi Arabia and the USA among Grade 4 students?   

If so, what kinds of differences do we observe among the schools and within each 

country?  

Yes, the analysis has shown statistical significance for the higher level of math 

achievement among US Grade 4 students  (γ00=539.49), while for Saudi Arabia the math 

achievement is ( γ00=388.02).  

The results of the intra-class correlation calculation, showing 40%  for USA and 27%  for 

Saudi Arabia  of students’ mathematics success stems from differences between schools. 

Thus, with school variation are 60% for USA and 73% for Saudi Arabia stems from 

within school variation. 
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6.  Taking a cross-national perspective and TIMSS 2015 database, what background factors 

taking into consideration gender, home language, home literacy, immigration status, and 

the degree of “student bullying” influence grade four math achievement?  

 

Influential factors with student achievement  United States                 Saudi Arabia 

Student characteristics  

Gender  Y                                                Y 

Immigration Statuses Y                                                Y 

Speaking the language N                                                Y 

 

Home book possession  Y                                                 N 

 

Teacher characteristics 

Teaching experience year  N                                                 N 

 

Teachers’ major  N                                                 N 

 

School contexts 

Bullying Y                                                 Y 

Perceived academic emphasis in school index score  Y                                                 Y 

Perceived safe and order in school index score  Y                                                 N 

School composition                                                                          Y                                                 N 

 

a. Is there sufficient evidence to conclude that the mean math achievement 

associated with school context is different among male and female student?  

For Saudi Arabia school context vary significantly between gender, however, in 

the United States the school context did not vary between gender. 

b. Is there sufficient evidence to conclude that the mean math achievement 

associated with school context is different among native and immigrant students?  

Yes, the school context in both countries varied among immigrant students and 

native students. Immigrants in general are exposed to frequent bullying more 

often than native students. 
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7.  Taking a cross-national perspective and TIMSS 2015 database, what are the school 

factors that influence grade four math achievement? 

Variable 

           USA 

  

Coef.                    SE 

     KSA 

 

Coef.             SE 

Math Performance 539.23* 2.66 388.89* 4.5 

Student level Variable 
    

Female , γ10  -10.60* 1.59 39.66* 8.54 

Native, γ20  28.66* 3.97 -21.42* 6.26 

Own <10 books, γ30  -48.58* 3.84 ns    - 

Own 11-25 books, γ40 -29.95* 3.04 9.42* 4.18 

Own 26-100 books, γ50 -7.45* 2.44 ns     - 

 Bullied monthly, γ60  -8.23* 1.74 ns     - 

 Bullied weekly, γ70  -28.44* 2.63 -25.37* 3.76 

Speak test language, γ80   ns - -7.91* 3.5 

School-level,  INTRCPT2, γ00 539.30* 2.20 388.40 4.11 

Teacher experience , γ01 ns - ns - 

Teacher major edu & math , γ02 ns - ns - 

Academic emphasis, γ03 -9.05* 4.3 -19.45* 7.46 

School safety and orderly,  γ04 -9.11* 3.75 ns - 

91% disadvantaged sts, γ05 -20.31* 5.27 -42.731* 11.42 

90-75% disadvantaged sts, γ06 ns 
 

-37.7* 11.63 

74-50% disadvantaged sts, γ07 19.46* 7.7 -25.55* 10.64 

For GENDER_F slope, β1 
    

INTRCPT2, γ10 -10.43* 1.65 26.69* 7.98 

Academic emphasis,  γ11 ns - ns - 

School safety and orderly,  γ12 ns - ns - 

91% disadvantaged sts,  γ13 ns - 62.62* 22.05 

90-75% disadvantaged sts, γ14 ns - 47.79* 22.84 

74-50% disadvantaged sts,  γ15 ns - -25.55* 20.44 

For Native slope, β2 
    

INTRCPT2, γ20 29.3* - -22.26 5.52 

Academic emphasis,  γ21 -14.50* 4.3 -26.49 11.2 

School safety and orderly, γ22 ns - ns - 

91% disadvantaged sts, γ23 ns - ns - 

90-75% disadvantaged sts, γ24 ns - ns - 

74-50% disadvantaged sts, γ25 ns - ns - 
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Significance of Study 

Finally, this dissertation study adds to the current body of literature the following: first, 

this is the first study that examines the immigrant paradox theory cross-nationally. Second, the 

existing research focused on developed countries. Thus, this study added the developing 

countries as a large number of immigrants are emigrating to developing countries like Saudi 

Arabia, United Arabs of Emirates, and Turkey. Third, this study focused on the fourth-grade 

young immigrant student population, which is almost absent in the literature. Fourth, this study 

examined both micro and macro factors which are not done before. Fifth, this study analyzed the 

school factors related to immigrant students’ achievement in USA and KSA, immigrant student 

performance is the unhatched territory in the literature, though there is a large number of the 

immigrant population residing in KSA. Sixth, this study used the latest wave of TIMSS 2015 and 

PIRLS 2016 which according to the author’s information has not been explored or investigated 

for immigrants’ achievement. Lastly, this study used multi-level modeling due to the nature of 

the data, unlike the body of literature that the author examined, ran a regression analysis that 

does not address nested data (students nested in countries). 

 

Review and limitation of the Literature 

        The immigrant educational paradox has been recognized in several datasets, where the 

first-generation immigrants outperformed both non-immigrant counterparts and second 

generation immigrants despite the numerous challenges and obstacles they encounter. The 
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limitations for the theoretical framework is the term immigrant education paradox does not 

appear throughout the literature, although there is a growing body of research on the subject 

(Chiswick & DebBurman, 2004; Farley & Alba, 2002; Feliciano, 2005; Fuligini, 1997; Kao & 

Tienda, 1995; Perreira, Harris & Lee, 2006; Rumbaut, 1997a, 1997b; Schwartz & Stiefel, 2006).  

In other words, on average immigrants' educational outcomes tend to exceed those of non-

immigrants based immigrant educational paradox theory. Immigrant motivation and 

determination are due to unobserved factors related to immigration. As immigrants, in general, 

immigrated looking for a better life for them and their children. Thus, education is the key to 

their success, as a result, would influence the host-country.  Further, in general, immigrant 

achievement paradox was not revealed in cross-national studies. However, it was shown in many 

studies that were conducted in the United States, Canada, and New Zealand. The types of 

immigrants in the United States are mostly from low socioeconomic backgrounds and have 

lower skill sets (Entorf and Minoiu, 2005). So, understanding how to reduce the cross-national 

immigrant gap remains an unanswered question. Further, the immigrant educational paradox was 

neither examined nor proved cross-nationally.  

The second body of literature reviewed research about immigrant educational 

achievement gap cross-nationally. The country ranking by its students' test performance in 

comparison with other countries on international tests could be very informative. Thus, 

developing a clear understanding of the key factors that affect children of immigrants' 

educational achievement when compared to non-immigrants would help policymakers to 

understand the needs of this group. Whereas educational policymakers cannot change immigrant 

students' circumstantial characteristics, they can influence institutional and contextual variables 

that will benefit immigrants.  Thus, more cross-national investigations need to be conducted so 
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countries would help from successful policies and avoid unsuccessful ones. A coherent 

understanding of immigrant achievement would not only guide schools and policymakers in 

meeting the unique educational needs of this rapidly growing population but also advance 

theories explaining the integration process. 

Passel (2011) reports that currently "immigrant youth. .account for one-fourth of the 

nation's 75 million children. By 2050 they are projected to make up one-third of more than 100 

million U.S. children” (p. 19). This also applies to high immigrant countries. And yet immigrant 

achievement varies across nationally for reasons that are not known even when comparing 

immigrants with the same origin (Levels, Dronkers, & Kraaykamp, 2008). The majority of 

research viewed immigrant educational achievement gap as a homogenous phenomenon across 

countries.  

        The literature reviewed research about both micro-factors and macro-factors behind 

immigrant educational achievement gap cross-nationally. As the number of immigrant keep on 

increasing in both Europe and North America, understanding how to reduce the educational 

challenges faced by immigrants by providing an effective education becomes more important to 

assure their success in their host country. By investigating new insight into the primary key 

factors that influence and affects immigrant children's educational achievement, policymakers 

will be able to reduce this gap by helping this increasing population. There are mixed results 

regarding immigrant performance when compared to non-immigrants. Based on my literature 

review for this paper, immigrant educational outcomes vary based upon their individual 

experience, circumstances; age arrived at the hosting country, parents' education, and socio-

economic background, origin country and hosting country destination. However, the major 

predictor for immigrant performance that many researchers agreed upon is the socio-economic 
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status (SES), language proficiency and immigrant background. The immigrant experience is 

heterogonous and a multilayered phenomenon; thus, it could not be explained using a neat 

formula that includes multiple factors.  

     In summary, the research on immigrant underperformance is comprehensive, including 

macro-level and micro-level factors, which were discussed in this study. Scholars recognize 

immigrant populations as multilayered; still, they were not able to offer any solution to improve 

their educational achievement, but could only provide recommendations. They also were not able 

to agree on the single most crucial factor that influences children of immigrants' achievement 

gap. To conclude, the underlying sources of this gap remain poorly understood. 

“It is important to highlight that host-country educational systems and social policy 

institutions may either accentuate or mitigate the particular challenges that migrant children 

face” (Cobb-Clark, Sinning, & Stillman, 2012, p.23). Therefore, the immigrant achievement gap 

is not an individual responsibility of the immigrants or their children; it is the result of a 

combination of factors. In other words, although immigrant students may be at an academic 

disadvantage due to their background, such as socioeconomic status, parents’ education, and 

native language, the experiences they have had in both their origin and destination countries have 

a converse effect on the immigrant achievement gap. 

 

       Research on immigrant education has focused on the immigrant achievement gap 

and on investigating whether or not this gap exists across various countries. To a large extent, an 

immigrant achievement gap has been identified across the board. The limitation of the cross-

national immigrants’ assessment results, reveals that: 
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 “The literature is inconsistent in its use of covariates. For example, while some studies 

control for race and ethnicity variables, others do not. It thus becomes challenging to 

generate theories about the immigrant achievement gap and makes comparisons of the 

size of the gap difficult. An analysis that investigates this deficit unconditionally avoids 

treating various conditional effects as if they were comparable. In some instances, the gap 

is strongly associated with such variables –  so strongly that the gap may become 

insignificant when these characteristics are entered in statistical models (e.g., Portes & 

MacLeod 1996; Warren, 1996). In other studies, these variables do not seem to share 

variance with the gap (Driessen & Dekkers, 1997), leading authors to conclude that 

institutional differences such as segregation across schools need to be statistically 

controlled to understand better how immigrant status affects achievement 

(Buchmann & Parrado, 2006; Christensen, 2004; Dronkers & Levels, 2007; Marks, 2005; 

Rangvid, 2007; Schnepf, 2007; Wöβ man, 2003). It thus becomes challenging to generate 

theories about the immigrant achievement gap and strengthens the need for an analysis 

that investigates this deficit unconditionally.” (Andon, Thompson
 
and Becker, 2014, p.3). 

           Unfortunately, most of the literature discussing the immigrant educational achievement 

gap do not report the size of the unconditional educational achievement gap (Thompson et al., 

2011). Therefore, it is challenging to evaluate the size of the immigrant achievement gap and to 

compare between studies as they have used different variables for their analysis. Further, most of 

the studies used PISA data; thus, there is a limited number of studies that examined young 

children immigrant achievement gap, which needs more investigation. And when it was observed 

in the studies above, the results were contradictory as to whether the magnitude of the immigrant 
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achievement gap is bigger in young children or adolescents (Andon, Thompson
, 

and Becker, 

2014; Schnepf, 2007). That is why young immigrants are underrepresented in the literature.   

Methodology 

HLM has been chosen for this study as it accounts for the shared variance in 

hierarchically structured data: The technique accurately estimates lower level slopes (e.g., 

student level) and their implementation in estimating higher-level outcomes (e.g., classroom 

level) HLM simultaneously investigates relationships within and between hierarchical levels of 

grouped data, thereby making it more efficient at accounting for variance among variables at 

different levels than other existing analyses. 

Three models were built for this study: 

First, an unconditional one-way analysis of variance model or null model with only an 

outcome variable (math achievement) and no independent variables. Its role in estimating the 

grand mean of mathematics performance, partitioning the amount of variance within groups and 

between groups; allowing for the calculation of the intra-class correlation (ratio of the between-

group variance to the total variance). Second, partially Conditional Model (Random coefficient 

model with level 1 predictors) will be added to the model to examine the random effects of the 

intercept and slope and then by entering student-level predictors in the model as controls. 

Finally, the fully Conditional Model (with both predictors in level one and two) will run to test 

the effect of school on immigrant student math achievement, controlling for level one factors. 

Summary of Results 
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This study has met its objectives. First, it discussed the major conceptual frameworks that 

frame the studies on immigrant student achievement. One of the major frameworks is the 

immigrant educational paradox theory by Rumbaut’s (1997); as it is only examined on 

immigrants who migrated to the United States, which literature stated are mostly from low 

socioeconomic backgrounds and have lower skill sets (Entorf and Minoiu, 2005). However here, 

the theory is not examined cross-nationally; the current study discovered that the theory is valid 

in some countries where both first and second generation grade four immigrants outperformed 

native students cross-nationally. Further, this study aimed to classify the countries where 

immigrant underperformed or outperformed non-immigrants (native) students utilizing two 

cross-national assessment, the Trends in International Mathematics and Science Study (TIMSS), 

and PIRLS (2016) across the fourth and eighth-grade student in three content areas math, 

science, and reading.  

 Second, this study examined quantitatively the ‘immigrant achievement gap,' which was 

referred to in this study as the difference in outcome scores between non-immigrant (native) and 

immigrant students.  An extensive body of literature has widely documented this gap (see for 

example Ammermuller, 2007; Heus, Dronkers, & Levels, 2009; Ma, 2003; OECD, 2010; 

Rangvid, 2007; Rangvid, 2010; Zinovyeva, Felgueroso). Since young learners receive minimum 

attention in the literature, this study will measure the magnitude of the achievement gap at an 

early age. This is especially important given that there are contradicting results in the literature 

that does examine this age group. (Andon, 2014; Schneph, 2007). The analysis aims to compare 

the differences between fourth-grade immigrants and their native counterparts to increase the 

understanding of this phenomenon. The analysis use math and science fourth-grade scores from 
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the latest wave of TIMSS results from 2015. The finding is that form a cross-national prospective 

fourth-grade native students outperformed first-generation immigrants in math and science. 

Further, second-generation immigrants performed similarly to native students in math. 

Another finding, although the immigrant background is related closely to math and science 

achievement, yet they are not the only reason behind the variation. Host country quality is also 

connected to immigrants’ achievement. Thus, the host country characteristic increase or decrease 

immigrant math and science achievement.  

 Third, the study successfully increased the understanding of the school factors that 

influence the immigrant educational outcomes by analyzing the two countries USA and KSA as 

they have the highest percentage of immigrants’ population cross-nationally.  The finding of the 

study was that immigrant students outperformed natives’ students in Saudi Arabia, but the 

opposite is true for the US. Further, students bullying, academic emphasis, and school 

composition were strongly associated with immigrant achievement in both countries. However, 

teacher quality  as limited to teacher education and years of experience was not related to math 

achievement in either country. 

Limitation 

        The data nature has its limitations, as the two assessments (TIMSS, PIRLS), in general, 

do not collect the country of origin and race information from immigrant students. Thus, this 

study did not analyze the macro-level characteristics of the original countries. Although 

Dronkers et al. (2014) suggest that “contextual features of both origin and destination countries 

do affect the educational performance of migrant children, and must be part of any explanation 

of migrant children’ s school success.” Without the original country information, a piece of the 
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puzzle would be missing. Further, this study did not analyze the achievement of immigrant 

youths’ ethnicity due to the data nature. 

           Furthermore, in the two data sources, PIRLS, and TIMSS, countries are allowed to 

exclude newcomer students, who have been in the hosting country for less than a year and do not 

speak the hosting country language, from sitting for the exam. Thus, the immigrant students in 

these studies represent a certain second language proficiency sample. This, of course, generates 

issues to the generalizability of the findings based on the language is spoken variables, as this 

study may only have included immigrants with a certain minimum level of proficiency on the 

language of testing. Thus, new immigrants who cannot yet comprehend the questions to a certain 

degree achievement is not be analyzed cross-nationally. 

This study found that the unconditional immigrant achievement gap was narrower in 

eighth grade compared to grade four, yet, since grade 8 were beyond the scope of this study, their 

conditional achievement was not analyzed. The grade 8 immigrants’ achievement gap compared 

to native students might even disappear after controlling for relevant variables.  The 

methodology has its limitation, as HLM won't single each country score but instead add them all 

together, unless the researcher wanted to take each of the 49 countries separately, to dissect the 

immigrant achievement country difference, which was beyond the researcher scope.  

Future Research 

This study contributes to the increasing body of literature aiming to understand that immigrant 

achievement varies tremendously from one country to another as immigrant outperformed native 

in some countries and underachieve immigrants in another. Thus, this study further contributes to 

the body of research by explaining the relationship between micro and macro level factors and 
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immigrant students worldwide. This study has identified essential reasons why immigrant 

achievement gaps persist in some countries by examining micro and macro factors. Additional 

research and analysis are required to investigate how school-level factors influence immigrant 

student performance. This research is essential to providing policymakers with a further 

understanding of how to better serve immigrant students. Thus, the focus should be on the 

malleable factors associated with immigrants’ achievement rather than whether there is an 

achievement.  

Future studies should aim to further compare grade 8 and grader four by controlling for 

the same factors utilizing the same test application, such as 4th and 8th graders in mathematics 

from TIMSS 2015. Such a study would allow for a better comparison of these two populations 

by being able to directly compare the magnitude of gaps as well as the strength of associated 

variables. While it is possible to examine other findings with those from this study, it is not 

possible to compare the coefficients from the analyses to those from other studies as they may 

not be comparable populations. 
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Appendix A 

Variables 

 [Table A.1]Chapter Two Variables 

Name of  the 

dependent 

Predictor 

TIMSS Data 

Variable Name 

Variable Description 

Math and Science 

achievement for 

grade four students 

ASMMAT01-5 

ASSSCI01-5 

Reading1-5 

A range from 1 to 5 plausible values is given for each 

student’s proficiency, rather than an individual 

observed score (Gonzales and Miles, 2001). Math and 

science scores in TIMSS, are standardized scores with 

a mean of 500 and standard deviation of 100. 

 

Independent variable for Q1 

Name of the 

Independent 

Predictor 

TIMSS Data 

Variable Name 

Variable Description 

First generation ASBG07 Students who are born in the testing country (native) 

are coded as 0 immigrant students, who are not born 

in the testing country, have the value 1. 

 

Second generation ASBG06A ASBG06B Two separate questions whether their mother  and 

father was born in the testing country will be added to 

sort parents who are foreign born for students who are 

born in the testing country. If the students in born in 

the testing country and has at  least one foreign-born 

parent will be coded 1. Again, the native students are 

the reference group. 
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[Table A.2] Chapter Three Variables 

Name of  the 

dependent 

Predictor 

TIMSS Data 

Variable Name 

Variable Description 

Math and science 

achievement for 

grade four students 

ASMMAT01-5 

ASSSCI01-5 

 

A range from 1 to 5 plausible values is given for each 

student’s proficiency, rather than an individual 

observed score (Gonzales and Miles, 2001). Math and 

science scores in TIMSS, are standardized scores with 

a mean of 500 and standard deviation of 100. 

Student Level 

Name of the  

Independent 

Predictor  

TIMSS Data 

Variable Name 

Variable Description 

Immigrant Statues ASBG07 Students who are born in the testing country (native) 

are coded as 0 immigrant students, who are not born 

in the testing country, have the value 1. 

Second generation ASBG06A ASBG06B Two separate questions whether their mother  and 

father was born in the testing country will be added to 

sort parents who are foreign born for students who are 

born in the testing country. If the students in born in 

the testing country and has at  least one foreign-born 

parent will be coded 1. Again, the native students are 

the reference group. 

Number of books ASBG04 

 

In TIMSS 2015, this variable had five categories. For 

the purpose of this study, the “Number of books in 

the home” will remain as coded by TIMSS:   

• None or very few (0–10 books)  

•  Enough to fill one shelf (11–25 books)  

• Enough to fill one bookcase (26–100 books)  

• Enough to fill two bookcases (101–200 books)  

• Enough to fill three or more bookcases (more 

than 200) which is the reference group. 

 

Owned possessions ASBG05A-G 7 possessions were dummy coded then added to form 

a scale. Since ‘home possessions’ was not reported in 

TIMSS as a derived variable (index), it was computed 

as a composite score from the same questions and, 

hence, treated as a continuous variable ranging from 0 

to 7. 

Parents’ education 

level 

ASBH20A 

ASBH20B 

From parents’ questionnaire: what is the highest level 

of education completed by the child’s father (or 

stepfather or male guardian) and mother (or 

stepmother or female guardian)? "Child's father" 

(ASBH20A) and "Child's mother" (ASBH20B) were 

given 9 options, ranging from lower secondary 
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education to postgraduate degree. For the purpose of 

this study, the original TIMSS variable was recoded 

into a dummy variable with three categories: finished 

less than high-school, finished high-school, and 

finished university. The first category was used as 

reference 

Home language ASBG03 I will include a dummy variable for children whose 

families use a language other than that of their 

destination country. Pupils who speak the national 

languages at home are the reference group 

Female (gender) ASBG04 Gender coding is based on students’ answers to Q4 of 

the student questionnaire variable ITSEX, where boys 

are the reference group 

 

 

Country Level (two) : 

Name of the  

Independent 

Predictor  

 Data Variable Name Variable Description 

Human Development  

Index 

 per capita is frequently used as an indicator of 

national economy, especially in cross-national 

achievement studies. 

GINI  is a measure of the deviation of the distribution of 

income among individuals or households within a 

country form a perfectly equal distribution (World 

bank, 2013). This measure is commonly used to 

measure inequality. A value of 100 is absolute 

inequality 

 

 [Table A. 3] Chapter Four Variables 

Variable name  Description  

Student characteristics  

Math test scores  Five plausible math assessment scores  

Female student gender  A dummy variable coded 1 if a student is 

female.  

Immigration Statues A dummy variable coded 1 if a student is native.  

Speaking the language set of 2  dummy variable coded indicating how 

often the student speak the language of the test 

(1) always and  almost always (reference group) 

(2) sometimes and never. 

Home book possession  4 dummy  variables indicating the number of 

book at home; more than 100 books (reference), 

(1) less than 10 books,(2) 11-25, (3) 26-100. 

Teacher characteristics  
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Teaching experience year  Continuous variable indicating the number of 

years of experience the teacher has in any 

school.  

Teachers’ major  Set of 1 dummy variables, indicating whether a 

math teacher is (1) major in both education and 

math [reference group], (2) all others.  

  

School contexts  

Student bullying Index  2 dummy variables. Indicating how often the 

student is bullied at school, almost never 

( reference), (1) about monthly, (2) about 

weekly. 

Percent of disadvantaged student at  school  3 dummy variables. Indicating the number of 

affluent students at school, more than 50 % 

(reference), (1) 90%, (2)89- 75%, (3) 75-51% 

disadvantaged students 

Perceived academic emphasis in school index 

score  

 

Perceived school safety and orderly in school 

index score  

 

 

Numerical variable which ranges from 1 to 3; 

very high emphasis, high emphasis, medium 

emphasis. 

Numerical variable which ranges from 1 to 3; 

very high emphasis, high emphasis, medium 

school safety and orderly. 
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Appendix B 

 

 [Table B. 1]Level 2 Math  Random Final Estimation of Variance Components 

 

Random Effect 
Standard 

 Deviation 

Variance 

 Component 
  d.f. χ2 p-value 

INTRCPT1, u0 57.45386 3300.94609 46 79955.62879 <0.001 

LEARN_RESOUCES  slope, u1 8.82675 77.91156 46 512.76313 <0.001 

FEMALE slope, u2 9.50300 90.30693 46 1107.27056 <0.001 

ALMOST_A slope, u3 8.79351 77.32589 46 425.85246 <0.001 

SOMETIME slope, u4 13.86921 192.35497 46 917.27206 <0.001 

NEVER_SP slope, u5 26.30440 691.92150 46 1350.51210 <0.001 

LESS_10 slope, u6 20.84498 434.51339 46 1503.79112 <0.001 

LESS_25 slope, u7 16.15237 260.89903 46 1234.67337 <0.001 

LESS_100 slope, u8 9.15485 83.81122 46 497.90850 <0.001 

IMMIGRAN slope, u9 20.54578 422.12898 46 2691.15344 <0.001 

UNIVERSI slope, u10 9.33483 87.13897 46 730.35163 <0.001 

2nd gen immigrant slope, u11 15.02809 225.84342 46 1478.10784 <0.001 

level-1, r 72.90990 5315.85341       

 

 

 [Table B.2] Level 2 Final Science Estimation of Variance Components 

 

Random Effect 
Standard 

 Deviation 

Variance 

 Component 
  d.f. χ2 p-value 

INTRCPT1, u0 51.81926 2685.23606 46 59113.95094 <0.001 

LEARN_RESOUCES  slope, u1 8.21251 67.44526 46 416.43945 <0.001 

FEMALE slope, u2 14.59772 213.09342 46 2349.39591 <0.001 

ALMOST_A slope, u3 9.82104 96.45282 46 452.43006 <0.001 

SOMETIME slope, u4 14.41855 207.89448 46 1019.71719 <0.001 

NEVER_SP slope, u5 24.21014 586.13111 46 1369.98428 <0.001 

LESS_10 slope, u6 21.17341 448.31323 46 1537.84031 <0.001 

LESS_25 slope, u7 17.65674 311.76038 46 1398.98271 <0.001 

LESS_100 slope, u8 11.65258 135.78261 46 704.92528 <0.001 
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IMMIGRAN slope, u9 24.54217 602.31810 46 3663.41898 <0.001 

UNIVERSI slope, u10 9.28118 86.14029 46 792.68692 <0.001 

2nd gen immigrant slope, u11 17.21212 296.25720 46 1866.83988 <0.001 

level-1, r 74.81916 5597.90637       

 

 

 

 [Table B.3] HLM  USA Results of the Random Effects of the Final Model 

Random Effect 
Standard 

 Deviation 

Variance 

 Component 
  d.f. χ2 p-value 

INTRCPT1, u0 27.08614 733.65904 141 944.00755 <0.001 

GENDER_F slope, u1 5.89634 34.76688 148 134.02388 >0.500 

BORN_TES slope, u2 20.80121 432.69050 148 186.79652 0.017 

BOOKS_AT slope, u3 25.27796 638.97518 148 249.92807 <0.001 

V102_A slope, u4 21.21135 449.92142 148 266.06637 <0.001 

V103_A slope, u5 14.03830 197.07374 148 198.45945 0.004 

BULLYING slope, u6 6.52078 42.52053 148 139.63640 >0.500 

V108_A slope, u7 12.83920 164.84497 148 164.35870 0.170 

ALWAYS_A slope, u8 12.93612 167.34326 148 184.22460 0.023 

level-1, r 63.56918 4041.04111       

 

 [Table B.4] Saudi Arabia HLM  Final Estimation of Variance Components 

 

Random Effect 
Standard 

 Deviation 

Variance 

 Component 
  d.f. χ2 p-value 

INTRCPT1, u0 47.69518 2274.82995 62 407.96623 <0.001 

ALWYAS_A slope, u1 11.87286 140.96478 68 56.50482 >0.500 

BOOKS_10 slope, u2 12.34310 152.35224 68 73.11579 0.314 

BOOKS_25 slope, u3 16.99052 288.67768 68 77.61915 0.199 

BOOKS_50 slope, u4 19.44238 378.00620 68 78.16827 0.187 

BOOKS_LE slope, u5 19.23231 369.88190 68 73.52278 0.302 

NATIVE slope, u7 34.39798 1183.22093 68 70.53471 0.393 

MONTLY_B slope, u8 12.81243 164.15825 68 60.57465 >0.500 

WEEKLY_B slope, u9 14.60152 213.20438 68 60.84395 >0.500 

level-1, r 69.21405 4790.58405       
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Appendix C 

 

 [Figure C.3]Countries Hosting Immigrants 

Twenty countries or areas hosting the largest numbers of international migrants, 2000 and 

2017, number of migrants (millions)  

 

source: United Nations (2017a) 

Notes: “China, Hong Kong SAR” refers to China, Hong Kong Special Administrative Region  
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Appendix D 

 

[Table D.1] Frequency and Missing Data Before Imputation 

 

 

Statistics 

 GEN\SEX 

OF 

STUDEN

T 

GEN\OFT

EN 

SPEAK 

<LANG 

OF 

TEST> 

AT 

HOME 

GEN\AM

OUNT OF 

BOOKS 

IN YOUR 

HOME 

GEN\WA

S YOUR 

MOTHER 

BORN IN 

<COUNT

RY> 

GEN\WA

S YOUR 

FATHER 

BORN IN 

<COUNT

RY> 

GEN\WE

RE YOU 

BORN IN 

<COUNT

RY> 

Home 

Resources 

for 

Learning/I

DX 

Parents' 

Highest 

Education 

Level 

N Valid 258599 254293 254115 251984 251356 252194 204322 203037 

Missing 2380 6686 6864 8995 9623 8785 56657 57942 

Mean 1.51 1.62 2.81 1.34 1.35 1.11 1.89 2.22 

Std. Deviation .500 .924 1.218 .598 .614 .310 .499 1.274 

Minimum 1 1 1 1 1 1 1 1 

Maximum 2 4 5 3 3 2 3 6 
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[Table D.2]Descriptive Table for Individual Countries Included in the Research 
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Country  Number of 

native 

Number 

& 

percent 

of Native 

Mi

n. 

Ma

x. 

Nati

ve 

Mea

n 

S.D Number  

& 

percent 

of 

immigra

nts 

Immigr

ant 

Mean 

 

S.Do

n2 

Australia GENDER 5227 

(86.65%) 

1 2 1.51 0.5 783 

(12.4%) 

1.51 0.5 

 
LANGUA

GE 

5228 1 4 1.32 0.671 783 2.09 0.999 

 
BOOKS 

OWNED 

5228 1 5 3.21 1.163 783 2.96 1.211 

 
Home 

Resources 

5228 1 3 1.76 0.477 783 1.77 0.478 

 
2nd 

immigrant 

gen. 

5228 0 1 0.28

1 

0.449

55 

783 0 0 

 
Parents 

Edu 

5228 0 1 0.41

09 

0.492

05 

783 0.5038 0.500

31  
HDI% 5228 86.

6 

86.

6 

86.6 0 783 86.6 0 

 
GINI 5228 30.

5 

30.

5 

30.5 0 783 30.5 0 

Bahrain GENDER 3433 

(78%) 

1 2 1.49 0.5 710 

(22%) 

1.51 0.5 

 
LANGUA

GE 

3433 1 4 1.7 0.965 710 1.96 0.995 

 
BOOKS 

OWNED 

3433 1 5 2.7 1.277 710 2.49 1.211 

 
Home 

Resources 

3433 1 3 1.98 0.345 710 1.99 0.376 

 
2nd 

immigrant 

gen. 

3433 0 1 0.18

15 

0.385

47 

710 0 0 

 
Parents 

Edu 

3433 0 1 0.34

37 

0.475

02 

710 0.5338 0.499

21  
HDI% 3433 74.

6 

74.

6 

74.6 0 710 74.6 0 

 
GINI 3433 43 43 43 0 710 43 0 

Bulgaria GENDER 4084 

(92%) 

1 2 1.51 0.5 137 

(7.2%) 

1.48 0.502 

 
LANGUA

GE 

4084 1 4 1.57 0.943 137 2.04 1.035 

 
BOOKS 

OWNED 

4084 1 5 2.46 1.24 137 2.68 1.266 
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Home 

Resources 

4084 1 3 2.05 0.542 137 1.97 0.528 

 
2nd 

immigrant 

gen. 

4084 0 1 0.04

29 

0.202

54 

137 0 0 

 
Parents 

Edu 

4084 0 1 0.33

47 

0.471

95 

137 0.3869 0.488

82  
HDI% 4084 69.

4 

69.

4 

69.4 0 137 69.4 0 

 
GINI 4084 37.

4 

37.

4 

37.4 0 137 37.4 0 

Canada GENDER 10436 

(86.4) 

1 2 1.51 0.5 1715 

(13.6%) 

1.51 0.5 

 
LANGUA

GE 

10436 1 4 1.64 0.884 1715 2.36 0.961 

 
BOOKS 

OWNED 

10436 1 5 3.11 1.12 1715 2.67 1.165 

 
Home 

Resources 

10436 1 3 1.69 0.48 1715 1.83 0.432 

 
2nd 

immigrant 

gen. 

10436 0 1 0.35

21 

0.477

66 

1715 0 0 

 
Parents 

Edu 

10436 0 1 0.47

9 

0.499

58 

1715 0.6338 0.481

9  
HDI% 10436 84.

9 

84.

9 

84.9 0 1715 84.9 0 

 
GINI 10436 32.

1 

32.

1 

32.1 0 1715 32.1 0 

Chile GENDER 4572 

(96.8) 

1 2 1.51 0.5 153 

(3.2%) 

1.6 0.491 

 
LANGUA

GE 

4572 1 4 1.33 0.761 153 1.69 0.997 

 
BOOKS 

OWNED 

4572 1 5 2.31 1.142 153 2.35 1.237 

 
Home 

Resources 

4572 1 3 1.99 0.383 153 1.92 0.406 

 
2nd 

immigrant 

gen. 

4572 0 1 0.06

12 

0.239

8 

153 0 0 

 
Parents 

Edu 

4572 0 1 0.31

87 

0.466

02 

153 0.3464 0.477

39  
HDI% 4572 70.

1 

70.

1 

70.1 0 153 70.1 0 

 
GINI 4572 47.

7 

47.

7 

47.7 0 153 

(3.2%) 

47.7 0 
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Chinese 

Taipei 

GENDER 4158 

(96.8) 

1 2 1.51 0.5 133 1.58 0.496 

 
LANGUA

GE 

4158 1 4 1.98 0.922 133 1.93 0.971 

 
BOOKS 

OWNED 

4158 1 5 2.86 1.279 133 2.62 1.352 

 
Home 

Resources 

4158 1 3 1.85 0.48 133 1.93 0.495 

 
2nd 

immigrant 

gen. 

4158 0 1 0.10

73 

0.309

48 

133 0 0 

 
Parents 

Edu 

4158 0 1 0.35

71 

0.479

22 

133 0.4361 0.497

77  
HDI% 4158 50.

2 

50.

2 

50.2 0 133 50.2 0 

 
GINI 4158 46.

5 

46.

5 

46.5 0 133 46.5 0 

Croatia GENDER 3885 

(97.7%) 

1 2 1.51 0.5 100 

(2.3%) 

1.49 0.502 

 
LANGUA

GE 

3885 1 4 1.28 0.606 100 1.72 0.922 

 
BOOKS 

OWNED 

3885 1 5 2.58 1.063 100 2.6 1.119 

 
Home 

Resources 

3885 1 3 1.92 0.346 100 1.91 0.404 

 
2nd 

immigrant 

gen. 

3885 0 1 0.23

73 

0.425

5 

100 0 0 

 
Parents 

Edu 

3885 0 1 0.25

48 

0.435

82 

100 0.22 0.416

33  
HDI% 3885 67 67 67 0 100 67 0  
GINI 3885 32.

1 

32.

1 

32.1 0 100 32.1 0 

Cyprus GENDER 3683 

(90.5%) 

1 2 1.51 0.5 389 

(9.5%) 

1.47 0.5 

 
LANGUA

GE 

3683 1 4 1.57 0.851 389 2.66 1.028 

 
BOOKS 

OWNED 

3683 1 5 3.16 1.163 389 2.61 1.242 

 
Home 

Resources 

3683 1 3 1.81 0.42 389 1.93 0.4 

 
2nd 

immigrant 

gen. 

3683 0 1 0.28

43 

0.451

13 

389 0 0 

 
Parents 

Edu 

3683 0 1 0.43

55 

0.495

89 

389 0.3882 0.487

96 
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HDI% 3683 86.

9 

86.

9 

86.9 0 389 86.9 0 

 
GINI 3683 34.

8 

34.

8 

34.8 0 389 34.8 0 

Czech 

Republic 

GENDER 5043 

(97.3%) 

1 2 1.5 0.5 150 

(2.7%) 

1.47 0.501 

 
LANGUA

GE 

5043 1 4 1.29 0.604 150 2.43 1.089 

 
BOOKS 

OWNED 

5043 1 5 3.12 1.089 150 2.55 1.09 

 
Home 

Resources 

5043 1 3 1.82 0.418 150 1.93 0.396 

 
2nd 

immigrant 

gen. 

5043 0 1 0.08

72 

0.282

23 

150 0 0 

 
Parents 

Edu 

5043 0 1 0.30

74 

0.461

44 

150 0.4333 0.497

2  
HDI% 5043 50 50 50 0 150 50 0  
GINI 5043 35.

6 

35.

6 

35.6 0 150 35.6 0 

Denmar

k 

GENDER 3468(95.

9%) 

1 2 1.5 0.5 152 

(4.1%) 

1.51 0.501 

 
LANGUA

GE 

3468 1 4 1.39 0.674 152 2.26 1.008 

 
BOOKS 

OWNED 

3468 1 5 3.07 1.139 152 2.99 1.274 

 
Home 

Resources 

3468 1 3 1.66 0.499 152 1.71 0.523 

 
2nd 

immigrant 

gen. 

3468 0 1 0.18

11 

0.385

14 

152 0 0 

 
Parents 

Edu 

3468 0 1 0.59

54 

0.490

88 

152 0.5921 0.493

07  
HDI% 3468 79.

9 

79.

9 

79.9 0 152 79.9 0 

 
GINI 3468 28.

4 

28.

4 

28.4 0 152 28.4 0 

  
England GENDER 3442 

(88.9%) 

1 2 1.49 0.5 449 

(11.1%) 

1.5 0.501 

 
LANGUA

GE 

3442 1 4 1.39 0.738 449 2.41 0.991 

 
BOOKS 

OWNED 

3442 1 5 3.04 1.171 449 2.79 1.203 

 
Home 

Resources 

3442 1 3 1.87 0.395 449 1.95 0.403 
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2nd 

immigrant 

gen. 

3442 0 1 0.31

23 

0.463

51 

449 0 0 

 
Parents 

Edu 

3442 0 1 0.34

63 

0.475

86 

449 0.3229 0.468

12  
HDI% 3442 77.

5 

77.

5 

77.5 0 449 77.5 0 

 
GINI 3442 34 34 34 0 449 34 0  
GINI 4782 26.

8 

26.

8 

26.8 0 219 26.8 0 

France GENDER 4501 

(94.2%) 

1 2 1.5 0.5 337 

(5.8%) 

1.58 0.495 

 
LANGUA

GE 

4501 1 4 1.5 0.802 337 2.23 0.973 

 
BOOKS 

OWNED 

4501 1 5 2.9 1.173 337 2.59 1.26 

 
Home 

Resources 

4501 1 3 1.82 0.456 337 1.95 0.479 

 
2nd 

immigrant 

gen. 

4501 0 1 0.30

75 

0.461

5 

337 0 0 

 
Parents 

Edu 

4501 0 1 0.32

75 

0.469

35 

337 0.276 0.447

66  
HDI% 4501 77.

9 

77.

9 

77.9 0 337 77.9 0 

 
GINI 4501 32.

3 

32.

3 

32.3 0 337 32.3 0 

Georgia GENDER 3765 

(96.2%) 

1 2 1.51 0.5 151 

(3.8%) 

1.61 0.49 

 
LANGUA

GE 

3765 1 4 1.36 0.728 151 1.75 0.945 

 
BOOKS 

OWNED 

3765 1 5 3.01 1.273 151 2.79 1.293 

 
Home 

Resources 

3765 1 3 1.89 0.405 151 2 0.447 

 
2nd 

immigrant 

gen. 

3765 0 1 0.09

16 

0.288

55 

151 0 0 

 
Parents 

Edu 

3765 0 1 0.42

5 

0.494

4 

151 0.351 0.478

87  
HDI% 3765 76.

5 

76.

5 

76.5 0 151 76.5 0 

 
GINI 3765 40.

1 

40.

1 

40.1 0 151 40.1 0 

German

y 

GENDER 3190 

(95%) 

1 2 1.5 0.5 172 (5%) 1.61 0.489 
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LANGUA

GE 

3190 1 4 1.5 0.788 172 2.7 0.781 

 
BOOKS 

OWNED 

3190 1 5 3.06 1.164 172 2.65 1.227 

 
Home 

Resources 

3190 1 3 1.88 0.4 172 1.97 0.451 

 
2nd 

immigrant 

gen. 

3190 0 1 0.28

62 

0.452

06 

172 0 0 

 
Parents 

Edu 

3190 0 1 0.25

67 

0.436

9 

172 0.3081 0.463

07  
HDI% 3190 80.

1 

80.

1 

80.1 0 172 80.1 0 

 
GINI 3190 31.

7 

31.

7 

31.7 0 172 31.7 0 

Hong 

Kong, 

SAR 

GENDER 3252 

(89%) 

1 2 1.55 0.498 341 

(11%) 

1.56 0.497 

 
LANGUA

GE 

3252 1 4 1.69 0.902 341 1.79 0.932 

 
BOOKS 

OWNED 

3252 1 5 3.03 1.224 341 2.79 1.238 

 
Home 

Resources 

3252 1 3 1.85 0.498 341 1.96 0.516 

 
2nd 

immigrant 

gen. 

3252 0 1 0.41

97 

0.493

59 

341 0 0 

 
Parents 

Edu 

3252 0 1 0.31

92 

0.466

23 

341 0.2874 0.453

21  
HDI% 3252 67 67 67 0 341 67 0  
GINI 3252 53.

9 

53.

9 

53.9 0 341 53.9 0 

Hungary GENDER 4965 

(98.5%) 

1 2 1.5 0.5 71 

(1.5%) 

1.49 0.504 

 
LANGUA

GE 

4965 1 4 1.18 0.447 71 1.32 0.604 

 
BOOKS 

OWNED 

4965 1 5 3.17 1.256 71 2.65 1.266 

 
Home 

Resources 

4965 1 3 1.78 0.527 71 2.06 0.583 

 
2nd 

immigrant 

gen. 

4965 0 1 0.06

67 

0.249

47 

71 0 0 

 
Parents 

Edu 

4965 0 1 0.36

35 

0.481

07 

71 0.2676 0.445

86 
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HDI% 4965 70.

4 

70.

4 

70.4 0 71 70.4 0 

 
GINI 4965 30.

9 

30.

9 

30.9 0 71 30.9 0 

Indonesi

a 

GENDER 3839 

(94.5) 

1 2 1.52 0.5 184 

(5.5%) 

1.57 0.496 

 
LANGUA

GE 

3839 1 4 2.2 1.08 184 2.58 1.042 

 
BOOKS 

OWNED 

3839 1 5 1.9 0.925 184 1.86 1.1 

 
Home 

Resources 

3839 1 3 2.38 0.504 184 2.54 0.521 

 
2nd 

immigrant 

gen. 

3839 0 1 0.05

26 

0.223

3 

184 0 0 

 
Parents 

Edu 

3839 0 1 0.15

26 

0.359

69 

184 0.038 0.191

82  
HDI% 3839 53.

8 

53.

8 

53.8 0 184 53.8 0 

 
GINI 3839 36.

8 

36.

8 

36.8 0 184 36.8 0 

Iran, 

Islamic 

Republic 

of 

GENDER 3718 

(97.5%) 

1 2 1.51 0.5 105 

(2.5%) 

1.59 0.494 

 
LANGUA

GE 

3718 1 4 1.73 1.084 105 1.82 1.072 

 
BOOKS 

OWNED 

3718 1 5 2.16 1.161 105 2.06 1.336 

 
Home 

Resources 

3718 1 3 2.25 0.505 105 2.41 0.532 

 
2nd 

immigrant 

gen. 

3718 0 1 0.13

26 

0.339

19 

105 0 0 

 
Parents 

Edu 

3718 0 1 0.16

81 

0.374

01 

105 0.1143 0.319

68  
HDI% 3718 57.

7 

57.

7 

57.7 0 105 57.7 0 

 
GINI 3718 38.

8 

38.

8 

38.8 0 105 38.8 0 

Ireland GENDER 3859 

(90.6%) 

1 2 1.53 0.499 466 

(9.4%) 

1.53 0.5 

 
LANGUA

GE 

3859 1 4 1.31 0.666 466 2.29 1.096 

 
BOOKS 

OWNED 

3859 1 5 3.13 1.2 466 2.84 1.227 
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Home 

Resources 

3859 1 3 1.7 0.496 466 1.82 0.461 

 
2nd 

immigrant 

gen. 

3859 0 1 0.22 0.414

3 

466 0 0 

 
Parents 

Edu 

3859 0 1 0.40

81 

0.491

55 

466 0.4764 0.499

98  
HDI% 3859 76.

3 

76.

3 

76.3 0 466 76.3 0 

 
GINI 3859 31.

9 

31.

9 

31.9 0 466 31.9 0 

Italy GENDER 4102 

(94.6%) 

1 2 1.51 0.5 258 

(5.4%) 

1.52 0.501 

 
LANGUA

GE 

4102 1 4 1.45 0.802 258 2.26 1.038 

 
BOOKS 

OWNED 

4102 1 5 2.65 1.145 258 2.31 1.139 

 
Home 

Resources 

4102 1 3 1.98 0.382 258 2.06 0.433 

 
2nd 

immigrant 

gen. 

4102 0 1 0.19

09 

0.393

04 

258 0 0 

 
Parents 

Edu 

4102 0 1 0.19

19 

0.393

81 

258 0.2132 0.410

35  
HDI% 4102 76.

9 

76.

9 

76.9 0 258 76.9 0 

 
GINI 4102 34.

7 

34.

7 

34.7 0 258 34.7 0 

Japan GENDER 4346 

(99.2) 

1 2 1.5 0.5 34 

(0.8%) 

1.5 0.508 

 
LANGUA

GE 

4346 1 4 1.1 0.358 34 1.44 0.705 

 
BOOKS 

OWNED 

4346 1 5 2.77 1.089 34 3.09 1.357 

 
Home 

Resources 

4346 1 3 1.9 0.355 34 1.65 0.544 

 
2nd 

immigrant 

gen. 

4346 0 1 0.02 0.140

08 

34 0 0 

 
Parents 

Edu 

4346 0 1 0.40

36 

0.490

67 

34 0.5882 0.499

55  
HDI% 4346 81.

6 

81.

6 

81.6 0 34 81.6 0 

 
GINI 4346 37.

9 

37.

9 

37.9 0 34 37.9 0 
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Kazakhs

tan 

GENDER 4361 

(92.6) 

1 2 1.51 0.5 341 

(7.4%) 

1.53 0.5 

 
LANGUA

GE 

4361 1 4 1.4 0.759 341 1.35 0.707 

 
BOOKS 

OWNED 

4361 1 5 2.53 1.095 341 2.15 0.941 

 
Home 

Resources 

4361 1 3 1.98 0.35 341 2.09 0.356 

 
2nd 

immigrant 

gen. 

4361 0 1 0.11

03 

0.313

29 

341 0 0 

 
Parents 

Edu 

4361 0 1 0.45

13 

0.497

68 

341 0.3021 0.459

82  
HDI% 4361 69 69 69 0 341 69 0  
GINI 4361 27 27 27 0 341 27 0 

Korea, 

Republic 

of 

GENDER 4619 

(99%) 

1 2 1.51 0.5 50 (1%) 1.66 0.479 

 
LANGUA

GE 

4619 1 4 1.29 0.611 50 1.86 0.948 

 
BOOKS 

OWNED 

4619 1 5 4.09 1.052 50 3.72 1.341 

 
Home 

Resources 

4619 1 3 1.47 0.507 50 1.36 0.525 

 
2nd 

immigrant 

gen. 

4619 0 1 0.01

82 

0.133

64 

50 0 0 

 
Parents 

Edu 

4619 0 1 0.53

52 

0.498

81 

50 0.8 0.404

06  
HDI% 4619 72 72 72 0 50 72 0  
GINI 4619 35.

7 

35.

7 

35.7 0 50 35.7 0 

Kuwait GENDER 2841 

(82.6) 

1 2 1.48 0.5 508 

(17.4%) 

1.54 0.499 

 
LANGUA

GE 

2841 1 4 2.96 1.098 508 2.73 1.045 

 
BOOKS 

OWNED 

2841 1 5 2.25 1.181 508 2.26 1.155 

 
Home 

Resources 

2841 1 3 2.02 0.277 508 2.01 0.332 

 
2nd 

immigrant 

gen. 

2841 0 1 0.19

43 

0.395

73 

508 0 0 

 
Parents 

Edu 

2841 0 1 0.43

4 

0.495

71 

508 0.5138 0.500

3 
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HDI% 2841 71.

3 

71.

3 

71.3 0 508 71.3 0 

 
GINI 2841 43 43 43 0 508 43 0 

Lithuani

a 

GENDER 4384 

(97.6%) 

1 2 1.5 0.5 139 

(2.4%) 

1.64 0.482 

 
LANGUA

GE 

4384 1 4 1.41 0.722 139 1.65 0.875 

 
BOOKS 

OWNED 

4384 1 5 2.64 1.064 139 2.79 1.213 

 
Home 

Resources 

4384 1 3 1.91 0.371 139 1.93 0.411 

 
2nd 

immigrant 

gen. 

4384 0 1 0.12

27 

0.328

15 

139 0 0 

 
Parents 

Edu 

4384 0 1 0.38

66 

0.487

03 

139 0.3885 0.489

17  
HDI% 4384 73 73 73 0 139 73 0  
GINI 4384 37.

7 

37.

7 

37.7 0 139 37.7 0 

Morocco GENDER 4678 

(95.4%) 

1 2 1.5 0.5 229 

(4.6%) 

1.61 0.489 

 
LANGUA

GE 

4678 1 4 2.39 1.236 229 2.26 1.173 

 
BOOKS 

OWNED 

4678 1 5 1.75 1.018 229 2 1.237 

 
Home 

Resources 

4678 1 3 2.56 0.511 229 2.45 0.507 

 
2nd 

immigrant 

gen. 

4678 0 1 0.08

64 

0.280

93 

229 0 0 

 
Parents 

Edu 

4678 0 1 0.06

93 

0.253

92 

229 0.0873 0.282

95  
HDI% 4678 45.

8 

45.

8 

45.8 0 229 45.8 0 

 
GINI 4678 50.

9 

50.

9 

50.9 0 229 50.9 0 

Oman GENDER 7302 

(82.5%) 

1 2 1.5 0.5 1778 

(17.5%) 

1.53 0.499 

 
LANGUA

GE 

7302 1 4 1.94 1.116 1778 2.48 1.062 

 
BOOKS 

OWNED 

7302 1 5 2.37 1.272 1778 2.36 1.184 

 
Home 

Resources 

7302 1 3 2.18 0.462 1778 2.08 0.385 
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2nd 

immigrant 

gen. 

7302 0 1 0.10

86 

0.311

16 

1778 0 0 

 
Parents 

Edu 

7302 0 1 0.25

5 

0.435

89 

1778 0.4798 0.499

73  
HDI% 7302 81.

5 

81.

5 

81.5 0 1778 81.5 0 

 
GINI 7302 43 43 43 0 1778 43 0 

Netherla

nds 

GENDER 4255 

(88.9%) 

1 2 1.5 0.5 179 

(11.1%) 

1.55 0.499 

 
LANGUA

GE 

4255 1 4 1.5 0.811 179 2.33 1.015 

 
BOOKS 

OWNED 

4255 1 5 2.85 1.062 179 2.74 1.223 

 
Home 

Resources 

4255 1 3 1.83 0.407 179 1.9 0.438 

 
2nd 

immigrant 

gen. 

4255 0 1 0.25

1 

0.433

64 

179 0 0 

 
Parents 

Edu 

4255 0 1 0.39

84 

0.489

62 

179 0.3911 0.489

36  
HDI% 4255 82 82 82 0 179 82 0  
GINI 4255 28.

6 

28.

6 

28.6 0 179 28.6 0 

New 

Zealand 

GENDER 5199 

(83.6%) 

1 2 1.51 0.5 1088 

(16.4%) 

1.52 0.5 

 
LANGUA

GE 

5199 1 4 1.42 0.748 1088 1.91 0.995 

 
BOOKS 

OWNED 

5199 1 5 3.15 1.214 1088 2.96 1.252 

 
Home 

Resources 

5199 1 3 1.74 0.492 1088 1.77 0.501 

 
2nd 

immigrant 

gen. 

5199 0 1 0.34

58 

0.475

69 

1088 0 0 

 
Parents 

Edu 

5199 0 1 0.42

49 

0.494

37 

1088 0.4972 0.500

22  
HDI% 5199 81.

8 

81.

8 

81.8 0 1088 81.8 0 

 
GINI 5199 36.

2 

36.

2 

36.2 0 1088 36.2 0 

Norway GENDER 3953 

(92.1%) 

1 2 1.51 0.5 360 

(7.9%) 

1.49 0.501 

 
LANGUA

GE 

3953 1 4 1.38 0.687 360 2.51 0.982 
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BOOKS 

OWNED 

3953 1 5 3.1 1.088 360 2.71 1.105 

 
Home 

Resources 

3953 1 3 1.73 0.465 360 1.85 0.474 

 
2nd 

immigrant 

gen. 

3953 0 1 0.23

1 

0.421

5 

360 0 0 

 
Parents 

Edu 

3953 0 1 0.45

99 

0.498

45 

360 0.4528 0.498

46  
HDI% 3953 85 85 85 0 360 85 0  
GINI 3953 26.

8 

26.

8 

26.8 0 360 26.8 0 

Poland GENDER 4576 1 2 1.5 0.5 169 1.52 0.501  
LANGUA

GE 

4576 1 4 1.22 0.512 169 1.55 0.723 

 
BOOKS 

OWNED 

4576 1 5 2.99 1.144 169 3.12 1.283 

 
Home 

Resources 

4576 1 3 1.79 0.47 169 1.7 0.498 

 
2nd 

immigrant 

gen. 

4576 0 1 0.13

31 

0.339

7 

169 0 0 

 
Parents 

Edu 

4576 0 1 0.45

35 

0.497

88 

169 0.6036 0.490

61  
HDI% 4576 84.

2 

84.

2 

84.2 0 169 84.2 0 

 
GINI 4576 30.

8 

30.

8 

30.8 0 169 30.8 0 

Portugal GENDER 4483 

(95.8%) 

1 2 1.51 0.5 209 

(4.2%) 

1.6 0.491 

 
LANGUA

GE 

4483 1 4 1.22 0.579 209 2.09 1.077 

 
BOOKS 

OWNED 

4483 1 5 2.74 1.108 209 2.31 1.246 

 
Home 

Resources 

4483 1 3 1.93 0.466 209 2.1 0.465 

 
2nd 

immigrant 

gen. 

4483 0 1 0.19

79 

0.398

43 

209 0 0 

 
Parents 

Edu 

4483 0 1 0.27

21 

0.445

11 

209 0.1914 0.394

34  
HDI% 4483 71.

1 

71.

1 

71.1 0 209 71.1 0 

 
GINI 4483 35.

6 

35.

6 

35.6 0 209 35.6 0 
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Qatar GENDER 3074 

(58.8) 

1 2 1.51 0.5 2104 

(41.2%) 

1.51 0.5 

 
LANGUA

GE 

3074 1 4 1.97 1.08 2104 2.25 0.984 

 
BOOKS 

OWNED 

3074 1 5 2.62 1.298 2104 2.64 1.194 

 
Home 

Resources 

3074 1 3 1.97 0.352 2104 1.89 0.397 

 
2nd 

immigrant 

gen. 

3074 0 1 0.33

47 

0.471

98 

2104 0 0 

 
Parents 

Edu 

3074 0 1 0.48

86 

0.499

95 

2104 0.6925 0.461

57  
HDI% 3074 74.

5 

74.

5 

74.5 0 2104 74.5 0 

 
GINI 3074 41.

1 

41.

1 

41.1 0 2104 41.1 0 

Russian 

Federati

on 

GENDER 4779 

(97.3%) 

1 2 1.5 0.5 139 

(2.7%) 

1.56 0.498 

 
LANGUA

GE 

4779 1 4 1.29 0.657 139 1.79 0.982 

 
BOOKS 

OWNED 

4779 1 5 2.8 1.044 139 2.5 1.157 

 
Home 

Resources 

4779 1 3 1.86 0.391 139 1.94 0.357 

 
2nd 

immigrant 

gen. 

4779 0 1 0.12

58 

0.331

61 

139 0 0 

 
Parents 

Edu 

4779 0 1 0.53

02 

0.499

14 

139 0.4388 0.498

04  
HDI% 4779 73 73 73 0 139 73 0  
GINI 4779 39.

9 

39.

9 

39.9 0 139 39.9 0 

Saudi 

Arabia 

GENDER 3965 

(91.6%) 

1 2 1.49 0.5 352 

(8.2%) 

1.53 0.5 

 
LANGUA

GE 

3965 1 4 1.57 0.952 352 1.8 1.091 

 
BOOKS 

OWNED 

3965 1 5 2.28 1.245 352 2.37 1.346 

 
Home 

Resources 

3965 1 3 2.12 0.372 352 2.07 0.344 

 
2nd 

immigrant 

gen. 

3965 0 1 0.12

89 

0.335

11 

352 0 0 
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Parents 

Edu 

3965 0 1 0.41

84 

0.493

36 

352 0.4886 0.500

58  
HDI% 3965 69 69 69 0 352 69 0  
GINI 3965 45.

9 

45.

9 

45.9 0 352 45.9 0 

Serbia GENDER 3918 

(97.2) 

1 2 1.51 0.5 111 

(2.8%) 

1.49 0.502 

 
LANGUA

GE 

3918 1 4 1.19 0.53 111 1.7 0.88 

 
BOOKS 

OWNED 

3918 1 5 2.64 1.068 111 2.68 1.113 

 
Home 

Resources 

3918 1 3 1.94 0.357 111 2.01 0.393 

 
2nd 

immigrant 

gen. 

3918 0 1 0.18

07 

0.384

82 

111 0 0 

 
Parents 

Edu 

3918 0 1 0.15

85 

0.365

26 

111 0.2432 0.430

99  
HDI% 3918 71 71 71 0 111 71 0  
GINI 3918 38.

7 

38.

7 

38.7 0 111 38.7 0 

Singapor

e 

GENDER 5355 

(83.6%) 

1 2 1.5 0.5 1158 

(16.4%) 

1.55 0.498 

 
LANGUA

GE 

5355 1 4 2.24 0.913 1158 2.58 0.874 

 
BOOKS 

OWNED 

5355 1 5 2.95 1.151 1158 2.93 1.148 

 
Home 

Resources 

5355 1 3 1.79 0.477 1158 1.78 0.451 

 
2nd 

immigrant 

gen. 

5355 0 1 0.34

17 

0.474

34 

1158 0 0 

 
Parents 

Edu 

5355 0 1 0.39

18 

0.488

19 

1158 0.6468 0.478

17  
HDI% 5355 71.

8 

71.

8 

71.8 0 1158 71.8 0 

 
GINI 5355 45.

9 

45.

9 

45.9 0 1158 45.9 0 

Slovak 

Republic 

GENDER 5606 

(97.5%) 

1 2 1.52 0.5 162 

(2.5%) 

1.47 0.501 

 
LANGUA

GE 

5606 1 4 1.48 0.821 162 1.88 1.018 

 
BOOKS 

OWNED 

5606 1 5 2.85 1.173 162 2.81 1.208 

 
Home 

Resources 

5606 1 3 1.9 0.48 162 1.9 0.553 
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2nd 

immigrant 

gen. 

5606 0 1 0.07

17 

0.258

03 

162 0 0 

 
Parents 

Edu 

5606 0 1 0.34

23 

0.474

53 

162 0.4198 0.495

05  
HDI% 5606 73.

9 

73.

9 

73.9 0 162 73.9 0 

 
GINI 5606 26.

1 

26.

1 

26.1 0 162 26.1 0 

Slovenia GENDER 4232 

(95.8%) 

1 2 1.51 0.5 198 

(4.2%) 

1.6 0.491 

 
LANGUA

GE 

4232 1 4 1.38 0.728 198 2.77 1.02 

 
BOOKS 

OWNED 

4232 1 5 3 1.06 198 2.35 1.198 

 
Home 

Resources 

4232 1 3 1.82 0.412 198 2.02 0.421 

 
2nd 

immigrant 

gen. 

4232 0 1 0.14

41 

0.351

27 

198 0 0 

 
Parents 

Edu 

4232 0 1 0.37

9 

0.485

2 

198 0.2374 0.426

55  
HDI% 4232 76.

7 

76.

7 

76.7 0 198 76.7 0 

 
GINI 4232 25.

7 

25.

7 

25.7 0 198 25.7 0 

Spain GENDER 7327 

(95%) 

1 2 1.51 0.5 400 (5%) 1.53 0.5 

 
LANGUA

GE 

7327 1 4 1.65 0.944 400 2.31 1.149 

 
BOOKS 

OWNED 

7327 1 5 3.15 1.147 400 2.81 1.265 

 
Home 

Resources 

7327 1 3 1.81 0.459 400 1.92 0.478 

 
2nd 

immigrant 

gen. 

7327 0 1 0.16

69 

0.372

93 

400 0 0 

 
Parents 

Edu 

7327 0 1 0.34

45 

0.475

23 

400 0.3175 0.466

09  
HDI% 7327 75 75 75 0 400 75 0  
GINI 7327 35.

9 

35.

9 

35.9 0 400 35.9 0 

Sweden GENDER 3759 

(91%) 

1 2 1.5 0.5 349 (9%) 1.49 0.501 

 
LANGUA

GE 

3759 1 4 1.45 0.729 349 2.52 0.876 
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BOOKS 

OWNED 

3759 1 5 3.23 1.132 349 2.48 1.226 

 
Home 

Resources 

3759 1 3 1.62 0.503 349 1.93 0.518 

 
2nd 

immigrant 

gen. 

3759 0 1 0.24

85 

0.432

18 

349 0 0 

 
Parents 

Edu 

3759 0 1 0.50

7 

0.500

02 

349 0.4355 0.496

54  
HDI% 3759 81.

6 

81.

6 

81.6 0 349 81.6 0 

 
GINI 3759 28.

4 

28.

4 

28.4 0 349 28.4 0 

United 

Arab 

Emirates 

GENDER 12947 

(57.5%) 

1 2 1.51 0.5 8088 

(42%) 

1.52 0.5 

 
LANGUA

GE 

12947 1 4 1.88 1.031 8088 2.25 0.97 

 
BOOKS 

OWNED 

12947 1 5 2.62 1.239 8088 2.6 1.191 

 
Home 

Resources 

12947 1 3 1.99 0.369 8088 1.88 0.409 

 
2nd 

immigrant 

gen. 

12947 0 1 0.35

46 

0.478

41 

8088 0 0 

 
Parents 

Edu 

12947 0 1 0.42

73 

0.494

7 

8088 0.6599 0.473

78  
HDI% 12947 72.

7 

72.

7 

72.7 0 8088 72.7 0 

 
GINI 12947 42 42 42 0 8088 42 0 

Turkey GENDER 6204 

(96.4%) 

1 2 1.51 0.5 243 

(3.6%) 

1.53 0.5 

 
LANGUA

GE 

6204 1 4 1.44 0.805 243 1.98 1.064 

 
BOOKS 

OWNED 

6204 1 5 2.4 1.093 243 2.19 1.176 

 
Home 

Resources 

6204 1 3 2.26 0.531 243 2.42 0.565 

 
2nd 

immigrant 

gen. 

6204 0 1 0.06

27 

0.242

44 

243 0 0 

 
Parents 

Edu 

6204 0 1 0.12

56 

0.331

38 

243 0.0947 0.293

34  
HDI% 6204 57.

9 

57.

9 

57.9 0 243 57.9 0 
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GINI 6204 41.

2 

41.

2 

41.2 0 243 41.2 0 

United 

States 

GENDER 9269 

(93.5) 

1 2 1.49 0.5 666 

(6.5%) 

1.51 0.5 

 
LANGUA

GE 

9269 1 4 1.52 0.84 666 2.28 1.027 

 
BOOKS 

OWNED 

9269 1 5 2.88 1.201 666 2.7 1.217 

 
Home 

Resources 

9269 1 3 1.92 0.395 666 1.96 0.421 

 
2nd 

immigrant 

gen. 

9269 0 1 0.25

48 

0.435

79 

666 0 0 

 
Parents 

Edu 

9269 0 1 0.31

96 

0.466

33 

666 0.3153 0.464

99  
HDI% 9269 86 86 86 0 666 86 0  
GINI 9269 41.

5 

41.

5 

41.5 0 666 41.5 0 

England GENDER 3442 

(88.9%) 

1 2 1.49 0.5 449 

(11.1%) 

1.5 0.501 

 
LANGUA

GE 

3442 1 4 1.39 0.738 449 2.41 0.991 

 
BOOKS 

OWNED 

3442 1 5 3.04 1.171 449 2.79 1.203 

 
Home 

Resources 

3442 1 3 1.87 0.395 449 1.95 0.403 

 
2nd 

immigrant 

gen. 

3442 0 1 0.31

23 

0.463

51 

449 0 0 

 
Parents 

Edu 

3442 0 1 0.34

63 

0.475

86 

449 0.3229 0.468

12  
HDI% 3442 77.

5 

77.

5 

77.5 0 449 77.5 0 

 
GINI 3442 34 34 34 0 449 34 0 

Northern 

Ireland 

GENDER 2774 

(88.9%) 

1 2 1.51 0.5 336 

(11.1%) 

1.53 0.5 

 
LANGUA

GE 

2774 1 4 1.16 0.478 336 2.08 1.049 

 
BOOKS 

OWNED 

2774 1 5 3.1 1.182 336 2.87 1.258 

 
Home 

Resources 

2774 1 3 1.75 0.466 336 1.82 0.514 

 
2nd 

immigrant 

gen. 

2774 0 1 0.20

26 

0.402

01 

336 0 0 
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Parents 

Edu 

2774 0 1 0.38

57 

0.486

85 

336 0.4167 0.493

74  
HDI% 2774 82.

9 

82.

9 

82.9 0 336 82.9 0 

 
GINI 2774 30.

8 

30.

8 

30.8 0 336 30.8 0 

Belgium  GENDER 4980 

(96.9) 

1 2 1.49 0.5 383 

(3.1%) 

1.5 0.501 

 
LANGUA

GE 

4980 1 4 1.53 0.873 383 2.36 1.023 

 
BOOKS 

OWNED 

4980 1 5 2.95 1.108 383 2.59 1.262 

 
Home 

Resources 

4980 1 3 1.78 0.471 383 1.97 0.479 

 
2nd 

immigrant 

gen. 

4980 0 1 0.24

5 

0.430

12 

383 0 0 

 
Parents 

Edu 

4980 0 1 0.54

2 

0.498

29 

383 0.376 0.485

01  
HDI% 4980 80.

6 

80.

61 

80.6

1 

0 383 80.61 0 

 
GINI 4980 28.

1 

28.

1 

28.1 0 383 28.1 0 
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