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ABSTRACT 
 

Over the past decade, the government of Saudi Arabia has repeatedly 

acknowledged its need to develop its human capital by revamping its educational 

system. Integrating educational reform as a key component in its economic 

development plans, Saudi Arabia has boosted enrollment rates for both males and 

females and invested heavily in school infrastructure. Despite, positive enrollment 

results, schools continue to produce less than capable graduates, adding to the ranks 

of unemployed Saudis.  

The lack of qualitative or quantitative studies completed on the Saudi 

educational system has left few sources available for education policy analysts to 

turn to for data. However, in 2003 Saudi Arabia participated in the Trends in 

International Mathematics and Science Study (TIMSS) and results indicate that 

Saudi 8th graders scored among the lowest of all 43 participating countries sampled 

in math and sciences.  

This study analyzes how teacher factors affect student performance in Saudi 

Arabia. It was found that the factors that influence student achievement in the US 
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had little explanatory power in Saudi Arabia. However, high expectations of student 

achievement have a significant positive impact on student achievement, controlling 

for student and teacher background characteristics. Therefore, stressing the 

importance of mathematics during teacher training should be in important part of 

education policy reform in Saudi Arabia. 
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Introduction 

Over the past decade, the government of Saudi Arabia has repeatedly 

acknowledged the need to develop its human capital by revamping the existing 

educational system (Yamani, 2006). In fact, educational reform in primary and 

secondary schools is a key component in the nation�s economic development plans 

(Ministry of Economy and Planning [MEP], 2006).  

Consequently, Saudi Arabia has boosted enrollment rates for both males and 

females at both the primary and secondary levels (Ministry of Education [MOE] 2006) 

and invested heavily in school infrastructure (Country Studies, 2006). Despite positive 

enrollment results, Saudi schools continue to produce less than capable graduates, 

adding to the ranks of the unemployed (Bosbait and Wilson, 2005).  Since �9-11� the 

United States and other Western countries have grown more concerned with the school 

system in Saudi Arabia, fearing that the current system is a potential breeding ground 

for terrorism and religious extremism (Raphaeli, 2005). Thus, Saudi Arabia faces 

intense internal and external pressures to reform its current educational system. 

The current Saudi curriculum is criticized for being heavily skewed towards 

humanities and religious studies, providing students with inadequate training in math 

and sciences (Country Studies, 2006). For example, only 18 percent of students in 

higher education specialize in science, math, and engineering, while over 40 percent of 
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students major in Islamic Studies (Bosbait and Wilson, 2005). Consequently, the 

enormous amounts the Saudi government spends on education (24 percent of GDP in 

the year 2003) have little impact on producing students with the technical skills needed 

to support and expand the economy (Raphaeli, 2005).  A study conducted by the Saudi 

British Bank found that that only 8.8 percent of Saudi university graduates receive 

engineering degrees, while 42.2 percent take �theoretical studies� (no data were 

provided for the remaining 49 percent of students). Over half of the students in 

universities major in some aspect of religious studies (Butt, 2004). Due to the heavy 

bias towards theoretical and religious studies few graduates are remotely qualified to 

take a position in an industry of any kind.  

This problem is not unique to Saudi Arabia, as educational systems across the 

Gulf States are unable to match their curricular focus with market demands (Bosbait 

and Wilson, 2005). However, the issue of educational reform is particularly pressing in 

Saudi Arabia, where the official unemployment rate for individuals 15 years of age and 

over is estimated to be 9.6 percent and unofficial figures range as high as 25 percent 

(Bosbait and Wilson, 2005). Therefore, analyzing the education system in Saudi 

Arabia requires an understanding of the historical context of the development of these 

systems in the Gulf region, as a whole, and in Saudi Arabia in particular.  
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Background: Education Policy in the Gulf & Saudi Arabia 

Historical Context of the Formal Education System 

The system of formal education was developed relatively late and expanded 

very rapidly over the past fifty years in the Arab Gulf states of Bahrain, Kuwait, Oman, 

Qatar, the United Arab Emirates (UAE), and Saudi Arabia (Bahgat, 1999). Young 

children were educated at the elementary level by the means of kuttab, a class of Quran 

recitation usually attached to a mosque. Sometimes students received training in 

mathematics and writing skills. However, the main purpose of kuttabs was to provide 

religious training and teach the contents of the Quran through rote memorization 

(Country Studies, 2006). The foundations of the modern school system were laid in the 

1950s, after the discovery of oil and an influx of petrodollars into the Gulf region 

(Bahgat, 1999). 

With the influx of oil revenues, Gulf countries had the income available to 

promote public education. However, the growing oil economy in the Gulf states also 

revealed the shortage of labor necessary for constructing a modernized state (Bahgat, 

1999). To fill its immediate needs, the Saudi government hired skilled labor from 

primarily Western countries and unskilled labor from South and Southeast Asian 

countries. At the same time, the governments of the Gulf states began to recognize 

their role in training citizens to fulfill the new requirements of modernizing economies 

by improving their existing school systems (Bahgat, 1999). As a result, Gulf countries 
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boosted public expenditures on education and currently spend the highest percentages 

of GDP on education in the world. For example, in Saudi Arabia government spending 

on education rose sharply from 3.5 percent of GDP in 1970 to 9.5 percent in 2002. In 

comparison, other Middle Eastern countries and North Africa spend 5.2 percent of 

GDP on education (Kingdom of Saudi Arabia Millennium Development Goals [KSA 

MDGS], 2005). The increase in the number of educational facilities across the nation 

from 226 schools in 1951 to over 24,000 schools in 2006 (MOE, 2006), as well as free 

provision of education, has led to a dramatic climb in literacy rates for both men and 

women. Youth literacy rates (ages 15-24) reached 96 percent for males and 93.7 

percent for females in the year 2003.  

Education for Women in the Gulf 
Initially, schooling was not available to females in many Gulf States. Today, in 

most Gulf states, female primary enrollment is equal to that of boys, and is reaching 

parity at the secondary level as well (Bahgat, 1999). However, gender differences are 

most obvious in higher education where generally women are bound by the Ministry of 

Education to study subjects deemed acceptable according to traditional customs. One 

case of this includes Saudi Arabia placing curricular restrictions on certain academic 

fields for women, an example being the restriction on women studying engineering 

(Rawaf and Simmons, 1991). As a consequence, despite the growing number of female 

graduates, few have been absorbed into the Gulf labor force.  



 

5 

Inadequate Formal Education in the Gulf 
Despite the progress that Gulf countries have made in raising enrollment and 

literacy rates, academic achievement in the Arab countries as a whole is considered 

modest when compared to both developed and other developing countries, according to 

the 2002 Arab Human Development Report (Yamani, 2006). The 2003 report adds that 

Arab countries lack an integrated vision of the education process and its objectives, 

and the quantitative resources to assess the quality of education (Yamani, 2006). As 

noted above, the current educational system produces civil servants and is not suited to 

deal with the emerging realities of the region�s growing integration with global 

markets (Bahgat, 1999). In addition, the use of ineffective and old-fashioned teaching 

methods, as well as the failure to adapt Internet technology in schools, is hindering 

development (Glasser, 2003).  

At all levels, educational systems across the Gulf states continue to have a 

strong emphasis on religious studies instead of mathematics or science (Raphaeli, 

2005). While Gulf states affirm the desire to preserve a curriculum that represents their 

own identity, history, and religion, they have not been able to strike a balance between 

traditional values and modernization. In part, this is because rulers within the Gulf 

states often face pressure from the religious establishment to maintain a heavy focus on 

religion in school (Bahgat, 1999). This is particularly evident in Saudi Arabia, which 

has special significance in the Muslim world due to the presence of the Islamic holy 



 

6 

cities of Mekkah and Medinah. The conservative religious establishment controls the 

educational system at all levels in Saudi Arabia.  

Structure and Organization of the Saudi Educational System 
Education in Saudi Arabia is divided into four levels of education below the 

university level (Al-Sadan, 2000). The first level is pre-school, a relatively small sector 

of educational activity which is found main mainly in larger cities and towns. Next is 

the elementary school level, which comprises children from the ages of 6 to 12. This is 

followed by intermediate school, which covers children from 12 to 15 years of age. 

The primary school level is comprised of elementary and intermediate schools. 

Secondary schools typically enroll children from 15 to 18 years of age. Both primary 

and secondary level schools are under the responsibility of the Ministry of Education 

(Saudi Arabia Information Resource, 2006). Public education, books, uniforms, and 

health services are provided free to all Saudi citizens (MOE, 2006). Since 2004, 

education is compulsory for primary level school children, but not for children beyond 

the age of 15 (MEP, 2006).  

Student Enrollment Rates and Subject Matter 

Enrollment rates for boys and girls have increased dramatically over the past 

few decades. Table 1 illustrates the absolute growth in the numbers of male and female 

students in both primary and secondary level schools. As shown in Table 1, the number 

of female students has increased dramatically since the early 90s. 
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Table 1 
Male & Female Students in Saudi Arabia 1970 � 2000 

Primary and Secondary School Level 
Year Male Female Total 

1970  412,000 135,000 547,000 
1975  673,000 311,000 984,000 
1980  951,000 511,000 1,462,000 
1985  1,273,000 876,000 2,149,000 
1990  1,624,000 1,310,000 2,934,000 
1995  2,022,000 1,912,000 3,934,000 
2000  2,405,000 2,369,000 4,774,000 

Source: http://www.kingfahdbinabdulaziz.com/ 

 

Table 2, on the other hand, breaks down the growth trends according to level of 

education. In 1975 female and male enrollment rates at the primary level (includes 

elementary and intermediate) were respectively 36 and 64 percent, but at the secondary 

level were substantially lower at 4.9 and 15.0 percent respectively (MOE, 2006). 

Enrollment rates, however, have improved significantly rising to 94.5 and 97.5 percent 

at the primary level, for girls and boys respectively, to 88.3 and 92.8 percent at the 

secondary level, by 2000 (MOE, 2006). As the number of students in the educational 

system increased six-fold between the 1970s and the 1990s, the number of full-time 

teachers grew more than nine-fold, placing Saudi Arabia�s student to teacher ratio at 

15:1, one of the lowest in the world (KSA MDGs, 2005). In fact, from the year 1999 to 

2003, the number of Saudi teachers grew from approximately 330,000 to over 360,000 
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teachers in the year 2003 (Raphaeli, 2005). 

 

Table 2 
Enrollment Ratios by Gender and Educational Level 

1975- 2000 (%) 
 Primary level 

(Grades 1-9) 
Secondary level 
(Grades 10-12) 

 Male Female Total Male  Female Total 
1975 64.0 36.0 50.7 15.0 4.9 10.1 
1980 72.5 42.8 57.8 25.1 11.7 18.5 
1985 78.2 56.0 67.3 30.5 21.8 26.2 
2000 97.5 94.5 96.0 92.8 88.2 90.5 

Source: Ministry of Economy and Planning 

 

As the heartland of Islamic civilization, Saudi Arabia claims the Quran as its 

constitution and the Shariah as its law. Thus, religion has a distinct influence over all 

spheres of Saudi government policy. One of the main objectives of education policy in 

Saudi Arabia is the promotion of the "belief in the One God, Islam as the way of life, 

and Muhammad as God's Messenger." It is therefore not surprising that at the primary 

school level, an average of nine periods a week are devoted to religious subjects 

(Country Studies, 2006).  

The concentration on religious subjects is substantial when compared with the 

time devoted to other subjects: nine periods for Arabic language and twelve for 

geography, history, mathematics, science, art, and physical education combined at the 

elementary level; six for Arabic language and nineteen for all other subjects at the 
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intermediate level (Country Studies, 2006).  Table 3 provides a breakdown of the 

typical weekly timetable of Saudi primary level schools, illustrating a bias towards 

Islamic and Arabic studies and less of a focus on mathematics, science, and social 

studies. Most of the policy objectives at the primary level are aimed at developing 

students� moral character and adherence to the faith of Islam. Arabic and Islamic 

subjects take up the most school time in Saudi primary level schools leaving little time 

for math, science, social studies, artistic education, or physical education (Al-Sadan, 

1999).  



 

10 

 

Table 3 
Weekly Timetable of Saudi Primary Level Schools 

Number of Lessons by Grade 
Subject 1 2 3 4 5 6 7 8 9 

 
Islamic 
Studies 

9 9 9 9 9 9 8 8 8 

Arabic 
Studies 

9 9 9 8 8 8 6 6 6 

Social 
Studies 

--- --- --- 2 2 2 4 4 4 

Science 2 2 2 2 3 3 --- --- --- 
 

Math 4 4 4 5 5 5 4 4 4 
 

Artistic 
Education 

2 2 2 1 1 1 2 2 2 

Physical 
Education 

2 2 2 2 2 2 1 1 1 

English 
Education 

--- --- --- --- --- --- 4 4 4 

General 
Science 

--- --- --- --- --- --- 4 4 4 

Total 
hour/week 

28 28 28 30 30 30 33 33 33 

Source: Saudi Arabian Cultural Mission (1991) 

 

Academic years are divided into two terms and promotion from one grade to 

the next depends on two internal examinations in each grade held at the end of each 

term. Individual schools for each grade set all of the student examinations. However, 

the final examination at the end of the final year in secondary school, required for 

graduation, is set by the Ministry of Education and is identical throughout the country. 
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Due to the importance of the final examinations, teachers spend the majority of class 

time preparing students for the exam. As a consequence, drop out rates and repetition 

of grades is high in Saudi Arabia. In 2003 over 40% of Saudis finished their education 

before reaching secondary school and over 28 % of the new entrants in the labor 

market were drop outs from elementary school and adult vocational programs (Prokop, 

2003).  

The Ministry of Education sets the content of all pre-university level education; 

it is responsible for writing, publishing, and developing textbooks and prescribes the 

use of only one type of textbook for each grade.  Teachers are required to follow 

textbooks closely as it is the primary reference for both students and teachers. This 

method is particularly weak in addressing differences in student needs and abilities. As 

a result, there is little room for teacher, student, or parent input in the process of 

developing curriculum. Although there is little information available on the types of 

teaching methods employed by Saudi teachers, the centralized curriculum discourages 

creativity or innovation on behalf of teachers (Al-Sadan, 2000). Teachers are given 

little freedom to experiment with self-made materials and are forced to use official 

textbooks that are stale and unattractive to students. The chief teaching methods 

employed by Saudi teachers is rote memorization, especially in Arabic and Islamic 

(Quranic) studies, rather than more interactive methods.  Moreover, teachers are not 
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trained in material development techniques and often find the task beyond their ability.  

In addition, teachers favor written tests as their primary assessment tool. Since tests are 

limited to the scope of material covered in textbooks, written tests are unable to capture 

the benefits of wider readings on specific subjects studied, encouraging students to 

only study the textbook. Nonetheless, initial steps have been made to improve 

educational outcomes by the adoption of teacher�s profession practice license system 

and modern education methods, as well as the introduction of standardized tests for 

math and sciences at different grade levels to evaluate student achievement in these 

subjects. 

Female Education in Saudi Arabia 
The Saudi state did not provide education to women until 1960 

, when the General Presidency for Girl�s Education (GPGE) (Rawaf and 

Simmons, 1991). Currently, all schools are segregated by gender after kindergarten at 

all levels of education and teachers must be of the same gender as their students. 

Gender segregation has had a positive effect on increasing access to and acceptance of 

female education (El-Sanbary, 1994). Until 2002, the Ministry of Education only 

catered to male students, while the General Presidency for Girls' Education (GPGE) 

was in charge of female education. The GPGE was under the control of religious 

authorities who stressed an Islamic education for women, emphasizing their domestic 

role.  However, on March 11th a fire at a girl�s public intermediate school in Mekkah 
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sparked controversy over the conditions of female education in Saudi Arabia, when the 

religious authorities at the GPGE did not allow firefighters to rescue female students 

trapped in the building, for fear that girls were not veiled appropriately. This led to a 

further investigation into the classroom and academic condition at girls� schools, which 

were exposed as being inadequate and worsening, ultimately forcing the GPGE to 

dissolve and the authority for girl�s education to be transferred to the Ministry of 

Education (Wright, 2004).   

The educational options for girls at the primary and intermediate levels are 

almost identical to those for boys, with the exception of physical education, where girls 

instead take home economics (Rawaf and Simmons, 1991). School texts encourage 

women to excel in subjects such as home economics and to only pursue work that is in 

the domestic area or in medicine (Rawaf and Simmons, 1991). However, this does not 

mean that mathematics and sciences are deemed as inappropriate subjects for females, 

especially since females teach math and sciences in girls� schools (El-Sanbary, 1994).  

Despite the rapid expansion of educational opportunities for girls the Ministry 

of Education remains mindful of traditional attitudes towards the place of women in 

society, particularly the fear that girls� education is a �Western tradition.� Therefore, 

the Ministry has differentiated the curriculum from the primary levels of education 

with texts describing traditional families in which fathers go to work and mothers stay 
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at home and appropriate hobbies for women such as embroidery. For women in Saudi 

Arabia educational policy has different aims than it does for males. The purpose of 

educating a girl �is to bring her up in a proper Islamic way so as to perform her duty in 

life, be an ideal and successful housewife and a good mother, ready to do things which 

suit her nature such as teaching, nursing and medical treatment" (El-Sanbary, 1994). 

This policy recognizes a "women's right to obtain suitable education on equal footing 

with men in light of Islamic laws" (El-Sanbary, 1994). However, there is a clear gender 

differentiation for men and women in both educational policy and practice.  

Only five percent of women are employed in Saudi Arabia. Female 

employment mainly takes place in the government sector, or in positions where there is 

minimal contact with men such as in girl�s schools (Bosbait and Wilson, 2005). Thus, 

women may have little incentive to study technical fields or math and science since 

there are few opportunities for them to employ their skills. Nonetheless, enrollment 

rates of females have increased over the past quarter century, coming to par with male 

enrollments and closing the gender gap. However, in terms of generating economic 

activity, education is vastly wasted resource for women in Saudi Arabia. 

Low Student Achievement 
 An effective method of judging the quality of the Saudi educational system is 

to compare the performance of Saudi students to those from other Gulf countries and 

from around the world. One of the only comparative measures Saudi Arabia has of 
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student achievement are those it obtained in 2003 by participating in the Trends in 

International Mathematics and Science Study (TIMSS). Not having participated in 

other international quantitative studies on student achievement such as the Progress in 

International Reading Literacy Study (PIRLS) or The Program for International 

Student Assessment (PISA), Saudi Arabia has no other comparative sources to gauge 

its student progress with respect to students around the world.  

Two other Gulf countries, Bahrain and Qatar have participated in the TIMSS. 

Bahrain participated in the 2003 TIMSS study, while Qatar participated in 2007. Both 

of these countries are significantly smaller in size than Saudi Arabia, however their 

populations share a common ethnic and Islamic cultural background with Saudi Arabia 

and also spend significantly large proportions of their government budgets on 

education. Although data for student performance is not yet available for Qatar, 

students at the 8th grade level in Bahrain on average score a total of 401 points in 

math, compared to Saudi Arabia with an average score of 332 points (TIMSS, 2003). 

This puts both Bahrain and Saudi Arabia in the lowest quartile of scores in 

mathematics, Saudi students only performing higher than their peers in South Africa 

and Ghana. The scores for both Saudi Arabia and Bahrain in math are well below the 

international average score of 466 points (TIMSS, 2003).  
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Literature Review 
Lack of Literature on which to Base Policy 

Despite efforts to improve student achievement through targeted government 

policies, Saudi Arabia is yet to assess the links between student educational outcomes 

and student and teacher characteristics. There have been few qualitative or quantitative 

measures available to assess the status of student achievement in Saudi Arabia, a 

situation that is unlike the Organization for Economic Co-operation and Development 

(OECD) countries and an increasing number of Asian countries where educational 

accountability is a growing phenomenon. Development plans are based on the 

assumption that teacher training and curricular development will improve student test 

scores. However, there has been no analysis on the strength or significance of these 

relationships. Furthermore, it is unclear which factors have the strongest impact on 

improving student achievement in math and science, areas of particular concern for the 

economy. While a lack of such data is not uncommon in the Gulf countries, it is 

surprising for Saudi Arabia given its large size and population, wealth, and the level of 

expenditure on education.  

Data Available for Saudi Arabia 

As mentioned earlier, TIMSS is one of the only quantitative data sources 

available on the Saudi educational system. The TIMSS study collects data on a variety 

of student, teacher, and school attributes. Student characteristics that are part of this 
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data set include information on parental background and education, age, and sex In 

addition, there is data collected on student attitudes towards math and science, whether 

they find the subject useful to their future, and what their performance expectations are 

in these classes. The survey also asks them questions in regards to their homework 

practices and assignments and access to and use of computers and calculators.  

The teacher survey collects data pertaining to teacher training, certification, 

education, subject matter training, and number of years teaching experience. It asks 

teachers about their level of job satisfaction and their expectations of student 

performance. In addition, it documents teachers� pedagogical beliefs and practices, 

breaking down the amount of time spent teaching different math concepts (algebra, 

geometry, data, measurement), the types of activities used to teach these concepts, and 

their attitudes towards using different teaching methods. Teachers are asked 

specifically about the amount of time they use to teach TIMSS classes and the 

frequency of homework and tests that they administer to the TIMSS classes.  

The survey also inquires if teachers have participated in activities that further 

their professional development (math and science content training courses, information 

sharing with other teachers, and time spent observing other teachers� classes). Finally, 

the survey includes teacher perceptions of the school environment, the classroom and 

textbook quality, and availability of calculators and computers for student use. Details 



 

18 

about the TIMSS survey will be further discussed in the Research Methodology section 

of this study. 

What Can We Learn From Research in the US? 

Given the types of data collected from the TIMSS survey, what relationships 

would most likely affect student achievement in Saudi Arabia? Since no research has 

been conducted on the relationships between these factors and student performance in 

Saudi Arabia, it is useful to look at the relationships that have been observed through 

studies conducted in the United States. The remainder of this section provides an 

overview of the various relationships that have been drawn between teacher 

characteristics and student achievement in the US. These relationships can be used to 

guide an analysis of factors that affect student achievement in Saudi Arabia. In general, 

research in the US has shown significant overall effects of teacher instructional 

practices on student achievement, although there are mixed findings on which 

attributes have the strongest effects. 

Overall Effects of Teacher Characteristics 

A number of longitudinal studies have assessed the effects of teacher 

characteristics on student achievement. One such study is the National Educational 

Longitudinal Study of 1988 (NELS) is a national American survey of 24, 000 eight-

grades students who were followed into high school and surveyed at the 10th and 12th 

grades (Anthony and Goldhaber, 2003). Goldhaber, Brewer, and Anderson used this 
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study in 1999 to estimate the effects of specific teacher characteristics and overall 

teacher effects on student achievement in mathematics in the tenth grade. They found 

that overall teacher effects accounted for 8.5 percent of the variation in student 

achievement in 10th grade (Anthony and Goldhaber, 2003).  

Teacher Training In Mathematics 
Several studies have been conducted examining the effect of teacher training in 

mathematics and certification on student achievement.  For example, the National 

Assessment of Educational Progress (NAEP), known as the Nation�s Report Card, is 

conducted every year or two in a variety of subjects. The NAEP administers 

standardized tests and questionnaires to students, their teachers, and principals 

(Weglinsky, 2000).  The 1996 data shows that of the 7,146 eight graders who took the 

NAEP math assessment, those students whose teachers majored or minored in relevant 

subject outperform their peers by about 40% at each tested grade level (Weglinsky, 

2000). In addition students who have teachers who have received professional 

development in instructional methods related to higher-order thinking skills outperform 

their peers by 40% at each tested grade level (Weglinsky, 2000). Most studies have 

found that teacher subject matter training is a significant teacher attribute.  

Teacher Educational Level 

While higher-level teacher degrees would seem to have a positive effect on 

student achievement, there are mixed findings on the actual benefits of higher order 
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degrees.  In 1997, Goldhaber and Brewer analyzed the impact of teacher degrees on 

student achievement. They found that having advanced degree in math and science for 

math and science teachers appears to be associated with increased student learning 

from the 8th to the 10th grade. They did not find this to be true for teachers of other 

subjects such as English or history (Anthony and Goldhaber, 2003). Thus, there 

generally does not seem to be a strong consensus on the effect of teacher degrees on 

student achievement, as a number of studies have shown conflicting results. Although 

there has been conflicting evidence surrounding the level of teacher�s degrees, it is 

important teacher quality to consider. Greenwald et al. found that teachers with a 

master�s degree had a statistically significant positive effect on student outcomes in 15 

percent of the cases they reviewed and a negative effect in 13 percent of the cases they 

reviewed (Anthony and Goldhaber, 2003).  

Teacher Experience 
Similarly, conflicting results have been found with regards to teacher years of 

experience. In 1986 Hanushek reviewed 109 previous studies and found that fewer 

than half of them showed a statistically significant of teacher experience on student 

achievement. More recent studies have shown a stronger positive relationship between 

teacher experience and student outcomes (Anthony and Goldhaber, 2003). These 

include studies by Hedges et al (1994), Laine et al, (1995), and Greenwald et al (1996). 

Greenwald suggests that teaching experience is a predictor of teacher quality and this 
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has positive effect on student achievement (Anthony and Goldhaber, 2003).  

Teaching Methods 
Curricular factors are also important in shaping student performance 

(Weglinsky, 2000). The number and type of tests students are given, or the frequency 

of student assessment was also found to have an impact on student performance. Those 

students who were given frequent point in time tests outperformed those who had an 

on-going assessment, by 46% of a grade level in math. In addition, students performing 

hands on learning activities outperform their peers by more than 70% a grade level in 

math. Thus, the study found that teacher-training aspects were important as well as 

curricular aspects that determine the emphasis, teaching methods, and assessment tools 

employed in schools (Weglinsky, 2000).  
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Research Methodology 

Research Question 

The focus of this paper is on answering the following question, �What teacher 

factors are most related to student achievement in math, controlling for student and 

other background characteristics in Saudi Arabia?� Providing insights into how 

educational policies and practices are related to students� academic achievement can 

help policymakers and school practitioners find ways to improve the relatively low 

level of student performance in Saudi Arabia. 

Data Sources 

The only data on student achievement and educational practice in Saudi Arabia 

are available from the Trends in International Math and Science Survey (TIMSS) 

administered by administered by the International Association for the Evaluation of 

Educational Achievement (IAEA) in 46 countries. The study is designed to help 

countries all over the world improve student learning in mathematics and science by 

collecting educational achievement data at the fourth and eighth grades to provide 

information about trends in performance over time together with extensive background 

information to address concerns about the quantity, quality, and content of instruction.  

Saudi Arabia participated in TIMSS in 2003, collecting data from over 4,000 students, 

160 public schools, and 172 teachers of the tested students (TIMSS, 2003). In Saudi 

Arabia, boys scored higher than girls, with an average scale score of 319 points. Girls 
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had an average scale score of 309 points (TIMSS, 2003). 

 Data collection included questionnaires to students, teachers, and school 

principals in order on various student and teacher background factors as well as 

curricular aspects in Saudi Arabia. The assessment tests and questionnaires adjusted in 

a culturally specific manner in order for them to be applicable to the Saudi context.  All 

data are nationally representative and necessary weights have been included to allow 

the data to be representative of all 8th graders in Saudi Arabia. For this analysis, the 

individual student was selected as the unit of analysis, i.e., data on teachers and schools 

were linked to students who took assessment tests. Therefore, only teachers that taught 

students in classes where TIMSS were administered were given questionnaires and 

likewise schools in which students took TIMSS tests, received school questionnaires. 

The linked data allows individual students achievement to be assessed in conjunction 

with their particular teacher and school characteristics. 

Analysis Methods 
The analysis of the relationship between student math achievement and school 

and teacher practices involved the estimation of an OLS regression model expressed as 

follows for student i taught by teacher j: 

Y ij = β0j + β1ij (Student Background) + β2ij (Teacher Background) + β3ij(Teacher 

Instructional Practices)  + u jk  

The variables included in the model are described below: 
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• Student�s Math Achievement (Dependent variable): According to Item Response 

Theory there is a fair degree of uncertainty around estimated test scores. Therefore, 

each student in the data set has a distribution of possible scores they could achieve. 

From this distribution five scores values are estimated, and they are termed 

plausible values (TIMSS, 2003). The five plausible values provide a more accurate 

picture of the true variation in student�s scores. As discussed further below, 

separate regressions were run using each of the five plausible values and the 

reported results are the average estimated values across the five separate 

regressions. 

• Student Background Variables:  

o Male Student: Student gender is coded as 1 for male and 0 for female. This 

variable is an important student control variable as male student score higher on 

the TIMSS test than female students. 

o Mother�s Education: Mother�s education is coded as 1 if the student�s mother 

had completed secondary education or more and 0 if not.  

o Father�s Education: A dummy variable was used whose value was equal to 1 if 

the student�s father had completed secondary education or more and 0 if not. 

Both mother�s and father�s education variables serve as student characteristic 

control variables.  
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• Teacher Background Variables:  

o Male Teacher: A dummy variable is included to which has a value of 1 when a 

teacher is male and 0 when a teacher is female. This as an important control 

variable, which also has policy significance due to the gender-segregated nature 

of schools.  

o Higher Teacher Expectations: This variable was a dummy variable with a value 

of 1 if teachers reported to have medium to high expectations of student 

achievement and 0 if not. Higher teacher expectations are correlated with 

higher student performance. 

o Teachers Study Math: This dummy variable had a value of 1 if the teacher had 

studied math as their main area of study during their post-secondary education 

and 0 if not. Almost all teachers in this sample held a bachelor�s degree or 

higher and had teaching certification, therefore these variables were not 

included in the model. There was a large amount of missing data in regards to 

the level of teachers� job expectations and student confidence in performing 

well and valuing mathematics. Thus, these variables were not included as 

controls. 

• Teacher Instructional Practices: 

o Positive Instructional Beliefs: A ratio score for positive instructional beliefs of 
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teachers has been derived from variables describing various instructional 

beliefs of teachers. This includes whether teachers use methods that rely mainly 

on memorization or believe that only a single method can be used to solve 

mathematical problems. Also, the score accounts for whether teachers believe 

in employing a variety of methods to teach mathematical concepts and want to 

use real world examples when teaching their classes. Finally the score accounts 

for whether teachers see mathematics as a static subject with few new 

discoveries made in the field or if they see it as a process to solve problems that 

involves hypothesizing, estimating, testing, and modifying findings. 

o Teacher Interactions: A ratio score is also included for the level of teacher 

interactions amongst each other. Interactions include discussions with other 

teachers on teaching methods, working with others to prepare instructional 

materials, observing other teacher�s classes, and allowing other teachers to 

observe their own classroom. 

o Higher Frequency of Tests: A dummy variable whose value was equal to 1 if 

teachers administered tests bimonthly or more, and 0 if not. In Saudi Arabia 

mandatory final exams are emphasized over periodic testing. However, 

frequent testing may prepare students better and help teachers identify student 

strengths and weaknesses. 
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o Time Spent on Lectures: A ratio variable is included to account for the number 

of minutes teachers spend on lecture-style presentations. Lectures are common 

teaching method employed to teach mathematical concepts in Saudi Arabia. 

The inclusion of this variable was necessary to analyze the effect of lectures as 

a teaching method. 

For a more detailed description of all variables that were included please refer to the 

descriptive statistics table in the Appendix. 

Missing Data: 
The original sample consisted of a total of 4,295 8th grade students. However, 

due to the large number of missing data this number dropped significantly. In order to 

preserve the number of observations, variables were created to account for missing 

data. These missing dummy variables were included in the model and helped restore 

the sample size to 4018 observations. Creating variables for missing data has helped 

identify variables, which may be biased due to the large amount of missing data. For 

example, variables accounting for mothers� and fathers� education showed that there 

were 729 and 865 respective cases of missing data. The variables accounting for 

missing data both had negative coefficients, which show that the missing data is 

putting a downward bias on the parental education coefficients. However, neither of 

the missing-value variables was significant, so it would seem that there is not a 

problem of negative bias. Also, preserving the number of observations by including 
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missing variable dummies helps minimize bias.  

In the mother�s education case the variable Momsecormore indicated if a 

student�s mothers had a secondary education or more. A dummy variable was created 

(Missmomsecormore) with value of 1 if the observation was missing on that variable 

and equal to 0 if not and then included in the regression equation. In the regression run, 

for all observations for which Missmomsecormore was equal to 1, the value of 

Momsecormore was set to 0. Including a missing variable allowed all of the 4295 

observations to remain in the analysis. The addition of the dummy variable for missing 

allows the estimation of the coefficient on mother�s education in this example only to 

use the cases with actual data and separates the cases with the assigned artificial zero 

values.  

Estimation Method: 
As mentioned above, the model was estimated by using ordinary least squares 

regression (OLS). The 5 plausible value estimates were regressed on the student and 

teacher variables, and the separate coefficients and their associated standard errors 

were averaged and new t-statistics and p-values calculated for each of the independent 

variables. In addition, the standard errors were calculated using the �robust standard 

error� procedure in Stata to account for the fact that students were not selected as a 

simple random sample but were rather selected within schools. Ignoring this clustering 

would underestimate standard errors (and overestimate statistical significance).  
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Results 

Low Explanatory Power 

The teacher and student characteristics provided in the model do not provide a 

complete picture of the factors that contribute to student achievement in Saudi Arabia. 

Few of the factors included in the model had a statistically significant effect on student 

test-scores. The low R-squared value of about 0.09 indicates that the available 

variables do not explain variation in student achievement well. The factors that have 

been documented in US literature to have a positive effect on student achievement, 

including teacher training in mathematics, higher frequency of testing, teacher 

certification and higher education, and teacher experience do not seem to have the 

same affect in Saudi Arabia.  

The only way to determine the factors that are located with student 

performance is by collecting more data on Saudi schools, students, teachers, and 

curriculum and by conducting further analysis. Saudi Arabia has participated in the 

2007 TIMSS study along with other Gulf countries such as Bahrain and Qatar. Cross-

country comparisons would be particularly helpful in identifying curricular factors that 

are correlated with student achievement. There is clearly a need for research in addition 

to the TIMSS study into the determinants of student achievement in Saudi Arabia. 

More quantitative and qualitative research must be conducted in Saudi Arabia in order 

to build up representative data sources that can be analyzed.  
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General Findings of the Model 
In the model, parental education and gender variables had the expected signs. A 

greater level of parental education has a significant and positive impact on student 

achievement. This may lead to higher test scores over the next generations, as current 

generation of Saudi youth is increasingly educated. The variables measuring positive 

instructional beliefs and teacher interactions had positive coefficients, however both 

were statistically insignificant. Contrary to what literature suggests there was a 

negative relationship found between test scores and teacher training in mathematics 

and higher frequency of administering tests. However, these results were statistically 

insignificant. Another surprising finding was the length of teaching time spent on 

lecture style presentations had a positive insignificant coefficient. If Saudi Arabia 

employs lecture-style presentations as their primary method of instruction then it 

would be intuitive for this variable to have a positive coefficient. 

Thus, this model provided few findings in terms of what school and classroom 

factors are most related to student achievement in math, controlling for student 

background characteristics in Saudi Arabia. The only key result that this study 

produced was the link between high teacher expectations of student performance, 

which had a p-value of 0.00 and an effect size of 0.49 when the Plausible Values are 

regressed on the covariates. This is a large effect given that effect sizes of 0.2 are 

considered educationally important. Table 4 summarizes these results below.  
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Table 4 
Regression Results  

Dependent Variable: Plausible Values for Student Scores 
Variables Coefficient Standard 

Error 
P-Value 

Male teacher 49.32 -36.19 0.18 
Math as teacher�s main area of 
study during post-secondary 
education 

-6.23 -8.92 0.46 

Male student 49.04 -37.17 0.19 
Mother having secondary 
education or more 

27.01** 5.56 0.00 

Missing values for mother having 
secondary education or more 

-4.23 -5.01 0.39 

Father having secondary 
education or more 

25.20** 3.65 0.00 

Missing values for father having 
secondary education or more 

-5.40 -5.21 0.30 

Score for Positive Instructional 
beliefs 

2.98 -6.74 0.60 

Score for Teacher Interactions 1.88 -5.64 0.59 
High frequency of tests -3.44 -7.10 0.63 
Missing values for frequency of 
tests 

19.14 -13.40 0.16 

Higher teacher expectations of 
student achievement 

37.27** 8.97 0.00 

Missing values for higher teacher 
expectations of student 
achievement 

-6.16 -7.93 0.43 

Number of minutes spent on 
lecture style presentations 

0.35 -0.33 0.28 

Missing values for number of 
minutes spent on lecture style 
presentations 

8.41 -8.08 0.30 

Number of years of teaching 0.15 -0.47 0.74 
Constant 259.86** 44.75 0.00 
Number of Observations: 4018                                              **significant at the 5% level 
R-squared:  0.09 
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Policy Implications 
One of the driving factors of student achievement in Saudi Arabia appears to be 

teacher expectations of student performance. Although it may be difficult to create 

policies that directly raise teacher expectations of students, it is important to identify 

why teachers continue to have low expectations of student achievement and address 

these issues while providing teacher training. A plausible explanation for low teacher 

expectations may be the lack of opportunity students have to use higher-level math 

once they complete their studies. Since there are few Saudis who pursue technical 

degrees that require higher level math skills teacher may feel that it is a waste of time 

for them to teach such skills. Designing policies that specifically raise teacher 

expectations is a challenging process. However, policies could be implemented during 

teacher training that emphasize the need for Saudi graduates with math skills. In 

addition seminars can be conducted that emphasize the importance of math in a 

multitude of careers. In this way, teachers can relate the importance of math to a 

variety of students, instead of those who seem geared towards a technical profession. 

Conclusion 

 This study was unable to establish a clear link between teacher characteristics 

such positive instructional beliefs and practices and student test scores. However it did 

find that teachers� higher expectation of student performance has a large and 

significant positive effect on student achievement in Saudi Arabia. The other factors 
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that have a significant impact on student achievement are the level of education of the 

student�s parents, which was slightly higher for mothers who had completed secondary 

education or higher, as compared to fathers. Apart from these parental education 

control variables, the traditional factors that seem to explain student performance have 

little explanatory power in Saudi Arabia. 

This study attempted to diagnose some of the factors that lead to lower student 

achievement in Saudi Arabia. The lack of data in regards to student performance in 

Saudi Arabia has been major hindrance in discovering the relationships between 

teacher, student, school, and curriculum factors that affect student achievement. 

However, as more data on other Gulf countries participating in the TIMSS study 

becomes available cross country-studies would be a valuable tool in identifying the 

factors that affect student achievement in Saudi Arabia. In the meantime, Saudi Arabia 

should invest in conducting qualitative and quantitative research of the educational 

system in order to determine the most important components of education reform. 

Current reform efforts have focused on building new schools, bolstering enrollment 

rates for both males and females, and increasing the number of teachers. In addition, 

qualitative improvements in education will require more attention to be paid to teacher 

training and raising teacher�s expectations of student performance.  
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Appendix: Descriptive Statistics 

RATIO VARIABLES 
Variable Label N  

(missing) 
Mean Standard 

Deviation 

BTBGTAUT How many years have 
you been teaching? 

161 
(11) 

9.18 8.13 

BTBMPTLS Percentage of time 
students spend listening 
to lecture-style 
presentations 

119 
(53) 

14.78 11.06 

BSMNRSC National Math Rausch 
Score 

4295 
(0) 

150.09 9.93 

TCHINTERACT Score for Teacher 
Interactions 

166 
(6) 

1.99 0.50 

POSINSTRUC Score for Positive 
Instructional Beliefs 

150 
(22) 

1.96 0.29 

 
CATEGORICAL VARIABLES 

Variable Label N 
(missing) 

Category Frequency 

BSBGSEX     Sex of Student 4292 
(3) 

Male 
Female 

1935 
2357

BTBGFEDC    Highest Level of Formal 
Education (Teacher)  

165 
(7) 

Junior college  
Bachelor's degree 
Graduate studies 

19 
 138 

8
BTBMPSMA   During your post 

secondary education was 
mathematics your major 
area of study? 

166 
(6) 

No 
Yes 

12 
54

BTBMPDMT  Professional development 
in mathematics content  

145 
(27) 

No 
Yes 

84 
61

BTBMTEEX   How often do you give a 
Math test? 

147 
(25) 

A few times a year 
About once a month 
About every 2 weeks 
About once a week 

19 
57 
53 
18
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DUMMY VARIABLES   
Variable Label Value Frequency 

Male Male Student 0 
1 

. (missing) 

2,357 
1,935

0 
Tchmale Male Teacher 0 

1 
. 

1,864 
2,269 

0 
Momsecormore Mother having secondary 

education or more 
0 
1 
. 

3,482 
   813 

729 
Missmomsecormore Missing values for mother 

having secondary 
education or more 

0 
1 
. 

2,753 
729 

0 
Dadsecormore Father having secondary 

education or more 
0 
1 
. 

2,103 
1,327 

865 
Missdadsecormore Missing values for father 

having secondary 
education or more 

0 
1 
. 

3,430 
865 

0 
Higherfreqtest Higher frequency test 0 

1 
 

1,955 
1,734 

606 
Misshigherfreqtest Missing values for 

frequency of tests 
0 
1 
. 

3,689 
606 

0 
Highertchexp Higher teacher 

expectations of student 
achievement 

0 
1 
. 

248 
3,814 

233 
Misshighertchexp Missing values for higher 

teacher expectations of 
student achievement 

0 
1 
. 

4,062 
233 

0 
Missbtbmptls Missing values for number 

of minutes spent on lecture 
style presentations 

0 
1 
. 

2,953 
1,342 

0 
Studymath Math as teacher�s main 

area of study during post-
secondary education 

0 
1 
. 

344 
3,789 

162 
 


