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ABSTRACT

Mathematics Education in Qatar from 1995 to 2018

Soha Abdelsattar

Research on the relationship between mathematics education and society has established
that societal change can have a direct effect on mathematics education. Qatar experienced a large
amount of societal change since its leadership change in 1995. The literature would suggest that
changes in mathematics education in Qatar would follow. The purpose of this study was to
investigate the changes in mathematics education in Qatar from 1995 until 2018 and to
understand the reasons for these changes. This study applied historic research methods in the
form of primary source analysis. The primary sources consisted of text analysis and in-depth
interviews. The texts included published reports from the Ministry of Education in Qatar and
Qatari mathematics textbooks. Seven in-depth, semi-flexible interviews were conducted with
educators involved with Qatar’s mathematics education system within the timeframe of interest.
The findings revealed that there were significant changes in mathematics education in
Qatar during this timeframe. Specifically, changes were made to the mathematics standards and
curriculum, the mathematics language of instruction, mathematics assessments, and mathematics
teachers’ preparation. New mathematics standards were created, and government-issued
textbooks were abandoned for many years to encourage autonomy and creativity. The language
of instruction in the mathematics classroom was transitioned from Arabic to English, and then

back to Arabic again. New, national mathematics assessments were created to track the new
mathematics reform project. They were later abandoned.
The reasons for these many changes, and the challenges they created, touched on many
different areas of research in mathematics education and sociology. These included policy
borrowing, the language of instruction, knowledge societies, rentier societies, and the
relationship between mathematics and society. The findings from this study confirmed that the
rapid societal changes that occurred in Qatari society during this timeframe were mirrored by
rapid changes in mathematics education within the country.
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Chapter I
INTRODUCTION

Need for the Study
Researchers have been studying changes in mathematics education during times of
political, social or economic change for years (Karp, 2009; Karp, 2012; Giacardi & Scoth, 2014;
Brentjes, 2014). Studies have established that mathematics education does not occur in isolation
and is affected by other dynamics within a society or population.
Qatar is a small country located on the northeastern coast of the Arabian Peninsula. It is a
country that enjoys the unique position of having large wealth and a small population. Qatar
began as a small peninsula upon which several Arabian fishing tribes settled and resettled
hundreds of years ago. In 1939, the first oil field was discovered in Qatar, and in 1960 its first
offshore field was discovered. Today, Qatar has the third-largest gas reserves in the world, and a
very high GDP per capita, at approximately $69,000 as of 2018 (The World Bank Data, 2019).
The discovery of oil and natural gas in Qatar has propelled its economy forward very quickly,
from a collection of small Bedouin villages to a global political player, a developed
infrastructure, and an education hub for the Middle East (Brewer et al., 2007).
For a long time, Qatar has enjoyed the opportunities that come with having a large
income while serving a small population. The late 20th century saw the establishment of a formal
education system for Qatar, as well as various ministries, buildings, and a healthcare system.
Qatari citizens enjoyed a comfortable lifestyle, with their expenses highly subsidized by the
government (Nafi, 1983). Despite this, Qatar had not been a major global player or held large
scale national visions for change. However, in 1995, Qatar’s ruler changed, and with this change
1

came a series of substantial changes politically, economically and socially. Qatar’s new
leadership had very precise aspirations, which they communicated clearly to the public.
Specifically, they sought to change Qatar from an oil-based economy to a knowledge-based
economy (General Secretariat for Development Planning, 2008).
The new leadership’s goals resulted in many changes. A new infrastructure for education
and healthcare was developed. Many expatriates were brought in to aid in the development and
implementation of the changes the leadership wished to implement. Qatar’s population increased
at a very high rate. In addition, the leadership took many steps to introduce democratic processes
into the Qatari government and constitution. The Qatari leadership also began to be more vocal
on the global stage, and Qatar began to have a more international presence (Rathmell & Schulze,
2000).
Several researchers have explored different aspects of Qatar’s education. In the late 1970s,
Al-Kobaisi (1979) contributed his dissertation on the development of education in Qatar between
1950 and 1977. Al-Emadi (1994) also contributed a historical thesis, focusing on the development
of education in Qatar from 1970 to 1990. Torki (1991) compiled a detailed timeline of events in
his book Education in the State of Qatar in the 20th Century. Some researchers have also focused
specifically on mathematics education in Qatar. Some of this work has been comparative in nature,
such as AlSaadi’s (2001) “A Comparison of primary mathematics curriculum in England and
Qatar: The Solo Taxonomy”. Some have explored student interest, such as the number of students
choosing to study mathematics or science at the university level in Qatar (Said & Friesen, 2013).
Some researchers have investigated specific teaching practices within the Qatari mathematics
classrooms (Knight et al., 2011; Ikhlef & Knight, 2013; Alzahrani, Stojanovski, & Howley, 2017).
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As stated earlier, studies on other populations have demonstrated that changes within a
country can have a direct effect on mathematics education. Given the many societal changes in
Qatar since 1995, any changes to mathematics education during this timeframe are worth
exploring. As presented above, researchers have published on other aspects of mathematics
education in Qatar, generally at the classroom level. However, a study looking at the bigger
picture, at changes across the entire mathematics education system, especially since the
leadership change in 1995, can be enlightening and informative. Different societies around the
world have distinct successes and challenges in teaching mathematics. Therefore, each of their
stories provides unique insight into the way education can develop and change. In addition, the
educators of any country or population should understand how the education system in which
they operate came to be.
Research on the changes that occurred in Qatar’s mathematics education system since the
leadership change in 1995 is needed. This is a timeframe in which Qatar experienced a large
amount of growth and change. In 1995 Qatar was uniquely positioned. It had a motivated
leadership, a small population, and incredible wealth. It sought to change its entire economic
system from one that is dependent on oil to one that is dependent on knowledge, innovation, and
technology. Given the role mathematics plays in these areas, the impact that this project had on
mathematics education in Qatar should be explored.

Purpose of the Study
The purpose of this study is to investigate the major events, changes, and developments
surrounding mathematics education in Qatar from the year 1995 to 2018. This timeframe allows
the study to focus on mathematics education during a time of intense changes within Qatar
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politically, economically and socially. This study will specifically describe changes to the
mathematics standards and curriculum, the mathematics language of instruction, mathematics
assessments, and mathematics teachers’ preparation. This study will be guided by two research
questions:
1. What were the most significant changes to mathematics education in Qatar between the
years 1995 and 2018?
2. What were the reasons for these changes?

Procedures of the Study
This study relied primarily on qualitative research methods, specifically on the analysis
of primary source documents and in-depth interviews. Primary sources such as government
reports and publications were analyzed, including reports from Qatar’s Ministry of Education
and Ministry of Development, Planning, and Statistics. They also included books on the history
of Qatar, for historical, political, and economic background, and on the history of Qatar’s
education system. Official websites were also consulted, such as the websites of Qatar
University, Qatar Foundation, the many universities at Qatar’s Education City, and the Ministry
of Education and Higher Education. Finally, government-issued mathematics textbooks ranging
from 1998 to 2018 were explored in detail.
Many interviews were conducted with individuals from a wide range of positions within
Qatar’s education system. The goal was to introduce a variety of perspectives. The interviewees
also included both local and foreign experts. Some interviewees spoke only Arabic, some only
English, and some were bilingual. The goal of the interviews was to identify the timeframes in
which the biggest changes in mathematics education occurred according to the different
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experiences and perspectives of the interviewees. The interviews also provided an attempt to
understand the reasoning behind these changes. Recurring changes and themes that were
presented by interviewees provided the core structure for the findings of this study. These core
ideas were the foundation upon which further information and data were built, using primary and
secondary texts and documents, as well as follow-up responses from the interviewees.
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Chapter II
BACKGROUND

This chapter will provide some background information on Qatar in order to familiarize
the reader with the country, including its culture, politics, and history. This will allow the
remaining chapters focused on mathematics education in Qatar to be placed in a familiar and
meaningful context.
Introduction
Qatar is a small peninsula on the western coast of the Persian Gulf, extending out of the
much larger Arabian Peninsula. It was under Ottoman rule until 1916 and then became a British
protectorate from 1916 to 1971. Qatar gained its independence on the 3 rd of September 1971. Its
capital city is Doha, located on its eastern coast, and where most of its inhabitants reside. Qatar
also encompasses three small offshore islands. Qatar is a monarchy and the ruler of Qatar is
typically referred to as the Emir and given the prefix ‘Sheikh’. Its current Emir, since 2013, is
Sheikh Tamim bin Hamad Al-Thani. He is the eighth Emir of Qatar. Qatar is a very wealthy
country, known for its large oil and gas industry (Amiri Diwan, 2018).
Qatar has a desert climate, usually hot and humid with scarce rainfall and no permanent
bodies of freshwater, and therefore limited agricultural potential. It is mostly flat desert.
Vegetation is generally found only in the north during springtime. Qatar measures about 100
miles from North to South and 50 miles from East to west, its shape roughly resembling the
outline of a human hand. It shares a land border with Saudi Arabia to the south. The Arabian
Oryx is Qatar’s national animal. Although it is a very small country, the Qatari peninsula is in a
strategic location with regards to major petroleum deposits. Qatar has the third-largest reserve of
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petroleum and natural gas in the world, and oil and gas are its main sources of economic
revenue. Before the discovery of oil in Qatar, the pearling industry was its main source of
revenue (Kobaisi, 1979).
Demographics
Qatar’s current population is about 2.7 million, about 75% of which are non-Qataris.
Therefore, Qatar has a very small number of indigenous populates, a characteristic that
influenced the way its early education system was formed. There has been a very large overall
population increase in Qatar in recent decades. According to the World Bank’s statistics, in
1960, Qatar’s total population was about 47,000. In 1993, it reached half a million. In 2006
reached 1 million. And in 2016 it was 2.5 million, more than doubling in just 10 years (The
World Bank Data, 2019).
Qatar ranks well on the United Nation’s Human Development Index (HDI), with an index
of 0.856, ranking similarly to its immediate Arab neighbors, and 37th worldwide. The
government expenditure on education is 3.5% of its GDP, and Qatar has a 97.8% adult literacy
rate. As of 2015, the gross national income per capita was $129,916. Qatar’s challenge within the
HDI framework has been in environmental sustainability. It has one of the highest carbon
dioxide emissions per capita at 40.5 tons. The United States, in contrast, releases 16.4 tons per
capita (United Nations Development Program, 2019).

Politics and Culture
Qatar’s official language is Arabic, and Sunni Islam is the official religion of the state,
with legislature drawn primarily from sharia (Islamic law). Qatar is a monarchy and the ruling
family is the house of Thani (‘Al-Thani’ in Arabic), with the rule passed down from father to
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son, and the ruler required to be a Muslim of a Qatari Muslim mother. The prime minister and
deputy prime minister are appointed by the Emir. There is a 45-member Advisory Council, of
which 30 members are elected by public vote and 15 are appointed by the Emir (Amiri Diwan,
2018).
Qatar is a founding member of the Gulf Cooperation Council (GCC) and a member of the
Arab League. In 1995, Qatar’s ruler Sheikh Khalifa was deposed by his son Sheikh Hamad while
he was vacationing in Switzerland. In 1996, Sheikh Hamad launched Al Jazeera news network,
the successful though controversial news network. After 1995, Sheikh Hamad and Qatar were
often criticized by surrounding Arab media, especially that of Saudi Arabia and Egypt. This was
due to the circumstances of Sheikh Hamad’s takeover and for adopting independent policies that
for the first time deviated from Saudi and Egyptian policies, such as attempting to normalize
relations between Israel and Arab countries. The Emir’s ousted father had kept Qatar’s policies
aligned with those of Saudi Arabia (Telhami, 2013).
Within five years, Al Jazeera became the most-watched Arab news station, taking away
viewership from stations critical of Qatar. Commentators stated that Al Jazeera’s popularity was
likely due to its reporting on issues most Arab’s hungered for and were shielded from by the
local news networks because their leaders were keen “not to awaked their public’s passion”
(Telhami, 2013).
Qatar’s pursuit of policies independent from Saudi Arabia and Egypt, especially
establishing itself a strong US ally, made Qatar a constant target of criticism from both countries.
However, as Al Jazeera overtook the Saudi and Egyptian media, it stifled such criticism
(Telhami, 2013). In 2017, Saudi Arabia, Egypt, the UAE, and Bahrain cut diplomatic ties with
Qatar and began a land, sea, and air blockade of the country (Qatar’s only land border is with
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Saudi Arabia). They accused Qatar of supporting and funding terrorism and gave its leaders 10
days to meet a list of 13 demands in order to lift the blockade. One of these demands was that
Qatar shut down Al Jazeera network and its affiliate stations. Another was that Qatar aligns its
military, political and economic policies with the other Gulf and Arab countries. Qatar has
denied the terrorism allegations and has not shown interest in meeting these demands. As of
March 2020, the blockade is still in effect (NBC Associated Press, 2019; Wintour, 2019).

History
Qatar’s large oil and gas reserves have given it the financial resources to develop and
expand at a fast rate. This development included rapid changes in culture, economics, and of
course, education. Therefore, the discovery of oil in Qatar is a historical event that separates two
very distinct eras in Qatar’s history: Qatar before the discovery of oil, and Qatar after the
discovery of oil. The next two sections of this chapter will, therefore, summarize the most
relevant aspects of Qatar’s history within these two separate timeframes.

Qatar Before the Discovery of Oil
Before the 18th century little is known about Qatar’s history beyond it consisting of
Bedouin nomads and a few fishing villages. It fell under the rule of several empires, although at
the local level it was usually under tribal rule and experienced many tribal conflicts. Despite its
proximity to the Ottoman empire, Qatar was not incorporated into it until 1871, when the
Ottoman Empire expanded its rule over eastern Arabia. Even at this point, it seems that the
Ottoman Empire was only in control of Qatar’s external affairs, and it remained otherwise under
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the same local rule. Pearling and fishing were the country’s main sources of revenue (Kobaisi,
1979).
Before the 1950s, education in Qatar was only in the form of Islamic education and tribal
values. The tribal system was the only form of governance, and therefore tribal rules and values
were a central part of learning. Islam was also a core part of these tribal identities, and therefore
Islamic knowledge was an important part of education. These tribal and Islamic values were
taught in the home and through the Kuttab system. The Kuttab system was one where young
boys (and less often girls) were sent to an Islamic teacher in small groups and trained to
memorize the Quran, as well as some complementary Islamic scriptures (Kobaisi, 1979).
Due to the high economic dependence on pearling and fishing revenues, boys were also
trained outside the Kuttab in skills such as fishing, diving, rowing, etc. Reading and writing
skills, however, were rare. There was a small number of advanced Kuttab schools that taught
Arabic reading and writing, as well as some simple arithmetic. Such schools were generally
reserved for male children of wealthier families and were the sole source of any type of basic
mathematics education. There was a need for some mathematics abilities to calculate and
distribute revenues from pearling activities (Kobaisi, 1979).
With the start of World War I in 1914, Qatar took part in the Arab revolt against the
Ottomans. This was part of the Middle Eastern Theatre of World War I, where the Ottomans
(with help from the Central Powers) fought most of the Arabs (who had the help of the Allied
Powers). The Ottomans left Qatar by 1915, and the head of the Al-Thani tribe signed a treaty
with the United Kingdom on November 3rd, 1916 making Qatar a British protectorate. Qatar’s
rulers agreed not to initiate any relations with other powers without the consent of the British,
and in return, the British would protect Qatar from any external threats (Amiri Diwan, 2018).
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Due to the discovery of oil in neighboring Arab countries in the 1920s and 1930s, and
specifically the discovery of oil in Bahrain by the Americans, the British were eager to be the
first to explore Qatar for oil. They signed a contract with Qatar’s ruler at the time establishing the
royalties the Qataris would receive if the British were successful. In October of 1938, British
officials began drilling for oil in key areas of Qatar, and in 1939 the country’s first oil reserves
were discovered in the town of Dukhan. However, the project was put on hold due to World War
II, and oil exports did not begin until 1949 (Amiri Diwan, 2018). The first shipment of Qatari Oil
would begin a new phase of Qatar’s existence, giving it the resources to reinvent itself both
internally and on the global scene.

Qatar After the Discovery of Oil
The economic gains that Qatar received after the first shipment of oil in 1949 brought
about development and expansion on many levels. The rulers were able to establish electric and
water services, hospitals, paved roads, and so on. Oil revenues also changed the financial
dynamic between Qatari tribes and the social dynamic within tribes. The non-ruling Qatari tribes
used to finance the state’s income through their pearl-diving trade, and, in return, the ruler gave
them a large say in the country’s affairs. After the export of oil, the state’s income was received
directly by the Ruler from the oil companies, removing the need to rely on money from other
tribes, and therefore eliminating the non-ruling tribes’ influence and leverage on the Emir. This
concentrated the power to the ruling family (Kobaisi, 1979).
The establishment of modern services in Qatar’s capital city, Doha, created a massive
internal migration from tribal villages to Doha. The move from small villages to a large city
made it difficult for tribal chiefs to monitor or control their members’ behavior. It also led to
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more day-to-day interaction between members of different tribes. This produced new attitudes
towards tribal prejudice and tribal values. In addition, there was now a functioning government
that had the resources to establish formal entities and enforce law and order, so there was less
need for the tribal system that had previously filled this space. By the 1970s most Qatari tribes
had lost any control over their members, and Qatar transitioned from a poor, fishing and pearling
tribal society, to an oil-rich urban one (Kobaisi, 1979).

Education
Qatar’s modern education system began in the 1950s. Education in Qatar was completely
financed by the government, and therefore the education budget rose along with increases in oil
revenues (Kobaisi, 1979). For this reason, the country’s oil business and the educational system
grew alongside one another.
There are some conflicting reports as to which school was the first school in Qatar and
when it was founded. However, it seems likely that the first step towards modern education
began in 1948 in one small school that was run by a single teacher and housed 50 students. In
addition to Arabic and Islamic studies, this school taught English, geography, and arithmetic
(Kobaisi, 1979). These choices illustrate that at least basic arithmetic was valued from early on
in Qatar’s education development.
The year 1949, when Qatar exported its first shipment of oil, saw a number of other
important changes. Its current ruler, Sheikh Abdullah, stepped down from office and handed
power to his eldest son, Sheikh Ali. Sheikh Abdullah had ruled Qatar since 1913 when it was
still part of Ottoman territory. He had signed treaties with the British, and oil was discovered
under his rule. His son Sheikh Ali, therefore, took over at a time when Qatar was about to grow
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financially. Fortunately, Sheikh Ali was eager to use these resources to establish a formal
education system in Qatar (Torki, 1991).
The period from 1954 to 1964 saw an acceleration in education development, with an
increase in the number of schools, pupils, and teachers. Many of the educators that worked on
setting up Qatar’s new education system were from neighboring Arab countries that had already
had a modern education system running for some time such as Egypt, Syria, and Jordan.
Textbooks and curricula were also imported from these countries. The mathematics curriculum
was imported from Egypt. So far, these steps were only to establish primary education (Kobaisi,
1979).
In 1954, a Department of Education was established to oversee these educational
developments (Torki, 1991). At this time the ruler’s nephew, Sheikh Khalifa, felt that more can
be done to expand and optimize education in Qatar. In 1956 he took over the leadership of
education himself to push for further progress in developing modern education. Many historic
decisions were made under Sheikh Khalifa’s leadership. He generalized education all over Qatar,
provided financial and social incentives to families who send their children to school, upgraded
facilities, and pushed for girls’ education. Also, under his leadership, the first secondary school
was opened in 1956 (Torki, 1991).
In 1957 an official Fatwa (religious declaration) was made for the Ruler of Qatar stating
that the education of females did not contradict Islamic principles (Kobaisi, 1979). This allowed
the ruler to permit the establishment of the first girls’ school in 1957. Over the next two decades,
female enrollment in schools would increase steadily until it matched that of males. Public
schools in Qatar were always segregated by gender so that there are separate girls’ schools and
boys’ schools, and they continue to be segregated to this day. Also in 1957, the Department of
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Education would become the Ministry of Education, the first ministry in Qatar’s history (Torki,
1991).
In 1958, Qatar adopted the Arab Cultural Unity curriculum, which had been agreed to by
Egypt, Jordan, and Syria, and which other Arab countries would also later adopt. Qatar was also
keen on joining UNESCO, and in November of 1962, the UNESCO general conference accepted
Qatar but as an associate member, since Qatar had not yet achieved independence. In 1960,
Qatar’s leadership was to change again. Its ruler Sheikh Ali stepped down and his son Sheikh
Ahmad became the new ruler of Qatar. The year 1960 also saw its first group of secondary
school graduates. Since there was no university in Qatar, the ministry gave the graduates
scholarships and sent them to nearby Arab universities (Torki, 1991).
In 1962, the Ministry of Education established the Teacher Training Institute for male
teachers, and in 1967 opened one for women as well (Kobaisi, 1979). This was needed to meet
the demand for better trained and qualified primary school teachers and would train students who
completed their preparatory schooling years (equivalent to Middle School in the USA). It was
essentially an alternative to high school that would allow its graduates to teach at the primary
school level. The teacher training included training in the teaching of mathematics. The early
1960s also saw the beginning of non-government schools. These were either in the form of
Arabic pre-schools, or non-Arabic schools that were created to serve the children of expatriate
parents who wanted their children to be educated in the curriculum and language of their home
country.
It was not until 1965 that the Ministry of Education would begin taking on the task of
developing their own, local, textbooks (Kobaisi, 1979), with a specific Department of Curricula
and Textbooks being created (Torki, 1991). There was a large need for this because textbooks
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from neighboring countries lacked the familiar local context that Qatari students needed in an
educational setting. By 1971 almost all textbooks used in the Qatari school system were written
locally.
On September 3rd, 1971, Qatar gained independence from the UK. At that time, it was
still under the rule of Sheikh Ahmad, Qatar’s 5th Emir. It joined the Arab League and the United
Nations and its agencies and was now a full member of UNESCO (Torki, 1991). The following
year, Sheikh Ahmad was deposed by his cousin Sheikh Khalifa, the man who had been pushing
for progress in Education and had led the education movement in the mid-1950s when his uncle
was in power. This set forth a new father-to-son lineage for the country’s rulers (Kobaisi, 1979).
Up until this point, any students wishing to pursue education beyond high school had to
travel to nearby Arab countries, Europe, or the USA. The government provided scholarships for
students to be able to do so. However, once Sheikh Khalifa took over the rule of the country, he
immediately passed orders to establish higher education in the country. A local committee was
formed in cooperation with UNESCO, to initiate two Faculties of Education; one for males and
one for females (Torki, 1991).
In 1973, the College of Education was founded, Qatar’s first college or institution to
provide education beyond high school (Qatar University, 2019). The College of Education would
prepare male and female students to teach in Qatari public schools. However, the demand for
further progress in education was still high, and so with the help of UNESCO, plans for a new
university began (Qatar University, 2019). As a result, in 1977, Qatar University was founded,
with Sheikh Khalifa as its president. It incorporated the previous College of Education as well as
two more colleges: The College of Science and the College of Humanities & Social Sciences.

15

The following year a Faculty of Sharia and Islamic studies was founded (Qatar University,
2019).
Many educators were still unsatisfied with the quality of education at this point, including
a shortage of qualified teachers in areas like mathematics (Kobaisi, 1979). The mid-1970s saw
many proposals to change the entire mathematics curriculum and introduce modern mathematics
(Kobaisi, 1979). Qatar University continued to expand. In 1980, the College of Engineering was
founded (for males only), in 1985 the College of Business was established, and in 1987 a
Department of Technology offering diploma programs was created (Qatar University, 2019).

Qatar Foundation
Sheikh Khalifa was deposed by his son, Sheikh Hamad, in 1995. Sheikh Hamad and his
wife, Sheikha Moza bint Nasser, expressed to the public their aspiration to transition Qatar to a
knowledge-based economy, emphasizing that a high dependence on oil and gas revenue was
unsustainable. That same year, Sheikha Moza founded Qatar Foundation for Education, Science
and Community Development (QF). This was a private, non-profit, organization, whose vision
was to drive the development of Qatar through education and research, transforming the oil-rich
country into a knowledge-based one (Qatar Foundation, 2019).
In 1996, QF established Qatar Academy, a private school incorporating K-12 education
and offering the International Baccalaureate Diploma Program (IBDP) to its high school
students, an internationally accepted program that is recognized by many universities worldwide.
In the same year, QF also founded Awsaj Academy, a school that also spans K-12, for children
with learning difficulties. These two schools took off, side-by-side, with high demand and
popularity. The Qatar Foundation headquarters, Qatar Academy, and Awsaj Academy were all

16

located side by side in a largely empty gated community that would very soon be called
Education City.
QF’s next mission was to recruit some of the most esteemed and high-ranking
universities in the world and convince them to come to Qatar to serve its population. In 1998,
Virginia Commonwealth University opened a branch campus in Education City, offering degrees
in interior design, graphic design, and fashion design. In 2001, QF started the Academic Bridge
Program (ABP), a post-secondary, pre-university program that helps students acquire skills that
would increase their chances for acceptance and success at the competitive universities that were
coming to Education City.
In 2002, Weill Cornell Medical College in Qatar was founded and accepted its first group
of students. Up until this point, Qatar had never had a medical school. Next was Texas A&M
University in 2003, offering degrees in Mechanical, Electrical, Chemical, and Petroleum
Engineering. None of these branch campuses were segregated by gender. Also, in 2003, QF hired
RAND Corporation to evaluate and develop the public-school system in Qatar. QF was tackling
all levels of education simultaneously (Brewer et al., 2007).
The higher education project continued with the founding of Carnegie Mellon
University in Qatar in 2004, offering degrees in Business Administration and Computer Science.
In 2005, Georgetown University joined the EC group, offering a program in International
Affairs. Finally, in 2008, Northwestern University in Qatar was established in EC, with degrees
in Journalism and in Communications (Brewer et al., 2007).
In 2013, Sheikh Hamad peacefully handed the rule of the country over to his son, Sheikh
Tamim, in a televised speech (Black, 2019).
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The Current Education System
Education in Qatar currently falls under the responsibility of the Ministry of Education
and Higher Education. Primary schooling in Qatar is mandatory and public school is free for
every Qatari child. Students are assigned to schools based on geographic location. The language
of instruction in public schools is Arabic (with the exception of language classes such as English
and French). Public education in Qatar is divided into three stages: Primary, preparatory and
secondary. The primary stage consists of six years, with children typically entering at age six.
The preparatory stage is three years, and the secondary stage is three years. Movement from one
stage to the next requires passing an end-of-year test.
The three secondary years consist of a first general year where all students take the same
subjects, followed by two years where students select a specific track; either a scientific track or
an arts track. This means that a student that is interested in both mathematics and history, for
example, cannot study both subjects in high school. A standardized high school exit examination
is taken at the end of the third year of secondary school and encompasses the last two years of
learning.

Summary
As this chapter has shown, Qatar has seen a lot of change over a relatively small period of
time. This was a result of the discovery of oil and gas and their revenues, as well as a motivated
and progressive leadership. This combination has triggered grand educational aspirations and
faced-paced changes and development in Qatari society. It is important to note that Qatari culture
has had to evolve at a very fast rate to keep up with the developments its oil industry has created.
The shift from a tribal and mostly illiterate society to an urban and wealthy one occurred within a
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single generation. Therefore, when discussing mathematics education in Qatar, one must keep
these factors in mind. Many social, political, and economic changes in Qatari society occurred
since the discovery of oil, but the changes became much more rapid after the leadership change
in 1995.
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Chapter III
LITERATURE REVIEW

This study aims to explore mathematics education during a timeframe of societal change.
This societal change refers specifically to Qatar’s desire to transition from an oil-based economy
to a knowledge-based economy. It is therefore imperative to understand the nature of this change
and how it has related to mathematics education so far.
This literature review is divided into four parts. The first part will review literature on oilbased economies. The second part will review literature on knowledge-based economies.
Together these will define the specific societal change that the Qatari leadership pursued. The
third section of this chapter will review literature on mathematics education as it relates to
societal change. The final section of this chapter will review the current literature on
mathematics education in Qatar.

What is an oil-based economy?
While the term “oil-based economy” may seem self-explanatory, much of the literature
surrounding oil-based societies introduces important theories and frameworks for understanding
such societies. In 1970, Hossein Mahdavy began exploring oil-based economies, describing them
as those economies where a predominant part of revenues comes from the exportation of oil
(Mahdavy, 1970). However, Mahdavy placed oil-based economies under a larger umbrella term
that incorporated similarly resource-based economic systems: Rentier States. In using and
developing this term, Mahdavy provided a framework for understanding many aspects of
societies that are resource-rich.
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Rentier States and Implications for Education
Mahdavy (1970) defines a rentier state as one which derives a substantial amount of its
national revenues from the “rent” of its natural resources to external customers. These external
rents are defined as rentals paid by external individuals or governments to the individuals or
government of a country. In the case of oil-exporting countries such as Qatar, oil revenues are
considered external rents, and Qatar’s heavy reliance on these rents allow it to be classified as a
rentier state.
An important feature of Mahdavy’s definition is that oil revenues received by oilexporting rentier states have little to do with the production process of their domestic economies.
In other words, there is a very weak relationship between the local or domestic economies and
the levels of oil production. Simply put, “the input requirements of the oil industry from the local
economies – at least for the inputs that have an opportunity cost – is so insignificant that for all
practical purposes one can consider oil revenues almost a free gift of nature,” (1970, p. 429). Oilrich Gulf countries, or oil-based economies, have served as classic examples of rentier states in
the literature.
Mahdavy explains that at the policy level, a rentier state’s major advantage is that its
revenues allow governments to initiate large public expenditure programs without the need for
taxation or the creation of inflation problems. Such a position distinguishes the Arab rentier
states from other developing nations. In fact, Mahdavy explains that:
In modern studies of economic development, oil exporting countries are often treated as
exceptional cases and are excluded from the sample of underdeveloped countries.
Perhaps one of the more crucial problems that needs to be studied is to explain why the
oil exporting countries, in spite of the extraordinary resources that are available to them,
have not been among the fastest growing countries in the world. (1970, p. 432)
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In 1990, Hazem Beblawi began to study the problem that Mahdavy articulated (Beblawi,
1990). He further developed the definition of a rentier state or economy, highlighting that the
term “rent” here reflects reward for ownership of natural resources, and that the externality of the
rent is crucial to the concept. This is because an internal rent requires the existence of a domestic
productive sector. Another crucial characteristic was that “only few are engaged in the
generation of this rent (wealth), the majority being only involved in the distribution or utilization
of it,” (Beblawi, 1990, p. 51). Beblawi also emphasized that in a rentier state the government is
the principal recipient of the external rent.
Unlike Mahdavy, however, Beblawi was more concerned with the social and behavioral
implications of a rentier state, rather than the economic ones. He believed the term “rentier” in
“rentier state” expressed a social function more than an economic category. He described a
rentier as “a member of a special group who, though he does not participate actively in the
economic production, receives nevertheless a share in the produce… The distinguishing feature
thus resides in the lack or absence of a productive outlook in his behavior,” (1990, p. 50).
In defining a rentier state, Beblawi highlighted four aspects to be considered. First was
that a pure rentier economy does not exist, while every economy contains some elements of rent.
A rentier state is, therefore, one where “rent situations predominate,” (p. 51). Second, a rentier
state relies on large external rent. The externality of the rent is key to defining a rentier state, and
Beblawi explains the importance of this distinction:
A pure internal rent cannot be sustained without the existence of a vigorous domestic
productive sector… Internal rent is no more than a situation of domestic payment transfer
in a productive economy. An external rent, on the other hand, can, if substantial, sustain
the economy without a strong productive domestic sector, hence the epithet of a rentier
economy. (1990, p. 51)
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The third characteristic of a rentier state is that only a small segment of the population is
involved in the generation of the rent/wealth, with the majority of the population participating in
the distribution and utilization of the rent. For example, an economy that relies on external
revenues due to tourism is not a rentier state simply because it generates its income from the
outside world, because the majority of society, in this case, is involved in the wealth generation
(Beblawi, 1990).
The fourth feature of a rentier state is that the government is the principal rentier in the
economy, because it then becomes the prime mover of economic activity and in charge of
redistributing the wealth among the population. In the Gulf countries, this has traditionally been
done through public sector employment at varying levels. “The whole economy is arranged as a
hierarchy of layers of rentiers with the state or the government at the top of the pyramid, acting
as the ultimate support of all other rentiers in the economy,” (Beblawi, 1990, p. 53). For this
reason, rentier states are sometimes referred to as distributive states or allocation states.
Beblawi’s definition of a rentier state is, therefore, one where rent situations predominate,
the rent is external, only few are involved in the generation of the wealth, and the government is
the principal rentier. As stated earlier, Beblawi was more concerned with the social and
behavioral implications of a rentier state or economy. Beblawi described a phenomenon he
termed a “rentier mentality”:
The basic assumption about the rentier mentality and that which distinguishes it from
conventional economic behavior is that it embodies a break in the work-reward causation.
Reward - income or wealth - is not related to work and risk bearing, rather to chance or
situation. For a rentier, reward becomes a windfall gain, an isolated fact, situational or
accidental as against the conventional outlook where reward is integrated in a process as
the end result of a long, systematic and organised production circuit. The contradiction
between production and rentier ethics is, thus, glaring (1990, p.52).
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Literature on the implications of rentier economics and the rentier mentality on education
is limited, but there are some researchers who have explored this connection. In 2001, Gylfason
stated that since 1965, economic growth has varied inversely with the proportion that natural
resources contribute to a country’s wealth (Gylfason, 2001). He discussed four factors that could
be contributing to this phenomenon. First, the Dutch disease, where the rapid development of
one sector of the economy (particularly after the discovery of a natural resource) causes an
appreciation of the national currency and a decline in other economic sectors (Gylfason, 2001).
The second factor Gylfason describes is rent-seeking. He suggests that rent-seeking can
be socially damaging and result in corruption in business and government, therefore hindering
economic growth. The third factor Gylfason describes is overconfidence. He suggests that
resource abundance may result in a false sense of security, causing governments to dismiss
growth-friendly economic initiatives. “Incentives to create wealth tend to become too blunted by
the ability to extract wealth from the soil or sea” (2001, p. 850).
Finally, Gylfason describes the fourth factor, and the factor of interest for this work,
stunting economic growth in resource-rich countries: Neglect of education. He suggests that a
nation’s commitment to education generally declines as natural resource capital grows. He
specifically considers three educational measures and how they vary with the share of natural
capital in national wealth. The first is public expenditure on education relative to national
income, the second is expected years of schooling for girls, and the third is gross secondaryschool enrollment. Gylfason presents data to illustrate that, generally, these three areas of
education are inversely related to the share of natural capital in national wealth across countries.
He explains that this is likely due to a decreased interest in accumulating human capital in
resource-rich countries (Gylfason, 2001).
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Minnis (2006) also studied the connection between education and rentier economics. In
an attempt to understand educational underachievement within Canada’s First Nation population,
Minnis attempted to draw parallels between Arab countries in the gulf and Canada’s first nations.
According to Minnis, First Nation reserves also operate on a rent-seeking structure, and therefore
he proposed that educational achievement may be linked to a rentier mentality. Minnis
emphasized the features of Arab rentier economies, stating: “Referred to as rentier or distributive
states, Saudi Arabia, United Arab Emirates, Bahrain, Qatar, and Oman have created extensive
cradle-to-grave welfare systems consisting of free education, subsidized housing, free medical
care, and guaranteed public employment” (2006, p. 976). Minnis then draws parallels within the
cultures of Canada’s First Nations. While Minnis’ work is theoretical, it serves to further the
general hypothesis that rentier economics not only affect social structure and mentality but can
also be directly linked to educational attainment.
Kurtz and Brooks (2011), however, take a different approach. While acknowledging the
contexts in which the term “resource curse” may hold true, they also highlight different contexts
in which resource wealth can be beneficial and can avoid unfavorable outcomes. Specifically,
Kurtz and Brooks look at the conditions under which natural resources become either a
“blessing” or a “curse”. Through the analysis of a broad field of literature, the authors conclude
that investment in human capital, and specifically in education, is the strongest feature predicting
where along the “blessing”-to-“curse”-spectrum a resource-rich population may reside:
“We posited that two distinct equilibria may result from natural resource production and
that human capital endowments are a crucial mechanism shaping into which particular
equilibrium a country may fall… Where human capital investments are high, in other
words, our analysis suggests that oil-rich countries may on average be more likely to take
advantage of the growth-enhancing opportunities associated with resource wealth… A
crucial implication of this analysis is to challenge the ecological determinism of some of
the “resource curse” literature... An activist state can undertake the sorts of investments in
the expansion of educational access and the transformation of individual incentives that
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can rapidly build stocks of human capital. Such a state can thus have the capacity to turn
what has often been assumed to be a “curse” of nature—large natural resource
endowments—into a “blessing.” Whether states will necessarily do this, of course, is an
entirely different question.” (2011, p. 763)

The literature on oil-based or rentier economies has therefore established the general
features and attributes of such economies. Some authors have also highlighted the implications
of these economies on education and the development of human capital. Qatar is a prime casestudy for these theories, as it is a rentier state attempting, through investment in human capital, to
transition from an oil-based economy to a knowledge-based economy.

What is a knowledge-based economy?
Several researchers have recognized that the term “knowledge-based economy” has not
been strictly defined, and have aimed to provide working definitions for this term, as well as
other terms that are used interchangeably with it such as “knowledge society” and “information
society,” (Powell & Snellman, 2004; Webster, 2014; Foray, 2004). Powell and Snellman (2004)
reached a definition of the knowledge economy as “production and services based on
knowledge-intensive activities that contribute to an accelerated pace of technical and scientific
advance, as well as rapid obsolescence. The key component of a knowledge economy is a greater
reliance on intellectual capabilities than on physical inputs or natural resources,” (p. 199). A
knowledge economy encourages improvements in every stage of the production process, from
research and development (R&D) labs to factory floors, and is based on the production of novel
ideas that result in improved goods or services (Powell & Snellman, 2004).
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Powell and Snellman explain that there have been several phases of research on
knowledge economies. In the early 1960s, the earliest work began, focusing on the rise of new
science-based industries, and their social and economic influence. Researchers noted the role of
theoretical knowledge as a central source of innovation and its importance in economic growth.
Most importantly, knowledge-based discoveries differed from other inputs in society because
they are “non-rivalrous and fuel further innovation,” (Powell & Snellman, 2004, p. 200).
In the 1970s, researchers noted the transition of advanced industrial nations from a
manufacturing-based economy to a services-based economy (Powell & Snellman, 2004). This
transition is often labeled as a post-industrial phase, and is based strongly on the distinction
between manufacturing and services (the term post-industrial society is also used
interchangeably with the term knowledge society). Powell and Snellman explain this distinction
through the example of the automobile: “A new car today is less and less the product of metal
fabrication and more a smart machine that uses computer technology to integrate safety,
emissions, entertainment, and performance,” (2004, p. 201). To further clarify the distinction
between an industrial and a knowledge economy, Powell and Snellman cite Finland as an
example:
“We also see this shift in the sources of ideas and the creation of new products when we
look at a smaller country, such as Finland, with a narrower set of leading industries. In
the 1960s, Finland’s economy was largely based on forestry and paper production.
Today, that country’s most prominent corporation is the ubiquitous Nokia, a global leader
in mobile and wireless communications. Patent counts for Finland capture this
transformation, with telecommunications patents replacing paper and pulp patents as the
leading patenting sector. From the early 1960s until 1993, paper making was the leading
class of patents granted by the USPTO to Finnish patentees. In 1994, telecommunications
and multiplex communications surpassed paper making as the top patent class. The
growth of telecommunications patenting in Finland has been remarkable. While patents
in paper making more than doubled from 1994 to 2001, there was a fivefold increase in
telecom patents.” (2004, p. 203)
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Webster (2014), on the other hand, has suggested that definitions of knowledge societies
tend to be centered around one of five different themes: technological, economic, occupational,
spatial, and cultural. Technological definitions center around new technologies and innovations
as the defining features of a knowledge society. Economic definitions highlight the increase in
economic worth of intellectual or informational activities. When a greater proportion of
economic activity is taken up by information/knowledge activity than by agricultural or
industrial manufacturing, then a knowledge society “status” has been reached (Webster, 2014).
According to Webster, the occupational definition is most favored by sociologists.
According to this definition, a knowledge society is one where the majority of occupations are
found in information/knowledge work, and there is a decline in manufacturing employment. The
spatial definition is centered upon information networks and connections, from satellites to
digital databases, to interconnected computer systems, to news coverage. Under such a
definition, a knowledge society is recognized by the depth of its networking technologies and
communication systems. Finally, the cultural definition looks at how heavily information laden a
social culture is. This includes internet access, news access, and readily available, music, poetry,
or education to the public (Webster, 2014).
Webster concludes that while these areas of definition are not mutually exclusive,
researchers tend to rely upon one more heavily than others when defining a knowledge society:
“Hence some writers seize on upon changes in occupations, while others, the majority, center on
technologies, with others still promoting the growth of, say, round-the-clock media content,”
(2014, p. 23).
Kahin and Foray (2006) use resource allocation as a defining feature of a knowledge
economy. They state that:
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The knowledge economy is an economy in which much greater strategic importance is
given to the allocation of resources in
• R&D and other formal modes of knowledge creation
• The formation of human capital through education and training
• The management of information, knowledge, and expertise through investments in
codification and the building of social networks, and
• The organization of markets of rights in knowledge,” (Kahin & Foray, 2006, p. 9).
Kahin and Foray’s definition also recognizes that the infrastructure of a knowledge-based
economy is based on information technology, increasing productivity and knowledge-driven
activity. They conclude that the knowledge economy is a framework for describing changes in
the production and distribution of knowledge in modern societies (Kahin & Foray, 2006).
In summary, most definitions of a knowledge-based economy emphasize technology and
innovation as key features of such a society. They also look at the ratio of economic activity
based on information and technology relative to that from manufacturing or natural resources. In
Qatar’s case, most economic revenue comes from natural resources, specifically oil and gas. A
shift towards a knowledge-based economy would see more activity and revenue from
information and technology industries than from the production and exportation oil and gas.

Mathematics Education and Societal Change

Researchers have acknowledged the role of mathematics education for societal change,
and likewise the influence of societal changes on mathematics education, for years (Breslich,
1941; Karp, 2014; Morgan, 2014). As early as 1941, E. R. Breslich (1941) identified that
mathematics plays a role in education for social change. He stated that a teacher is required to
meet two objectives: The objectives of the mathematics curriculum specifically, and the
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objectives of general education, which vary depending on the current needs of society. Breslich
states, “each new generation is expected to reexamine the offerings of the mathematics
curriculum and to adapt the subject to the changes that are taking place in the social and
economic life of the people,” (1941, p. 104).
Karp (2014) states that “mathematics education has appeared to develop not in isolation,
but in response to various social needs,” (p. 10). Mathematics education is therefore not an
isolated field of study but connected to the social, political, and economic developments
occurring in society. This is clear when studying the history of mathematics education:
Let us say at once that we see the history of mathematics education as a part of social
history, which becomes meaningful only when it includes social analysis and examines
what happened in mathematics education in connection with the processes that were
taking place in society around it. (Karp, 2014, p. 10)
In her piece “Social theory in mathematics education,” Morgan (2014) also described the
connection between mathematics and society at large, and the need for mathematics education
research to “address this multiplicity of social practices and the connections between them… We
recognize the influence of policy and institutional structures and constraints at local, national and
international levels,” (p. 123). Although she does not use the term knowledge society, Morgan
specifically describes the influence of information and technology on mathematics education:
New emphases on efficiency, mobility, and new orders of digital information and
communications technology have transformed expectations and created new demands for
cultural and social change… While these developments have carried significant
challenges across all arenas of society, within mathematics education, they have arguably
been felt most strongly through the agency of national policies around curriculum and
assessment, in the professional formation of teachers and in the advent of international
systems of assessment such as the Programme for International Student Assessment
(PISA)…
The perceived significance of mathematics for technological and economic
competitiveness and the gate-keeping role played by mathematics in the distribution of
educational and employment opportunities and hence of societal resources mean that
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international and national policy developments attend more directly to mathematics
education and performance than is the case for some other subject areas. (Morgan, 2014,
p. 124)

Just as mathematics education can be a tool for social change, changes in society can also
drive changes in mathematics education. The literature on reform in mathematics education
demonstrates that such reform often comes as a response to societal changes. For example,
Gispert and Shubring (2011) studied the evolution of mathematics education in France and
Germany during the 1900s while both countries were leading the modernization process. In
comparing mathematics teaching between the two countries during this time, they noted that they
moved in a “remarkably parallel manner” (p. 73). They determined that such parallel reform
processes could not be understood by looking at mathematics education alone. Rather, they could
only be understood when looking at social and cultural values within these countries, and how
such values changed in the way they view modernization.
In presenting a historical review of mathematics education in the United States,
Woodward (2004) recognizes the prominent role of sociopolitical forces in shaping the changes
in mathematics education. He describes the1950s and 1960s as a great era for mathematics
education because the field received extensive federal funding for research and training. This
came as a response to social and political pressures, due to the importance of mathematics for the
development of atomic weapons in the 1940s and the Soviet launch of Sputnik in 1957. “The
United States responded through a surge in federal funds to produce more scholars, teacher
educators, and highly prepared mathematics teachers who would help the United States compete
internationally” (Woodward, 2004, p. 17). This presents yet another example of change in
mathematics education as a response to social, political or economic needs. Woodward
recognized the consensus among researchers that the mathematics education reform in the United
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States in that era came as a result of societal changes, with policymakers striving for a shift
towards “a more scientifically oriented society” (p. 17).
Kilpatrick (2012) extends this concept beyond the United States and recognizes its
applicability at an international level. He states that “after the Soviet Union launched its ﬁrst
Sputnik into earth’s orbit in October 1957, efforts to modernize school mathematics increased on
both sides of the Atlantic” (p. 563). Kilpatrick describes in detail the parallel efforts made by
other countries, especially in Europe, to reform mathematics teaching in response to societal
changes. Just as Gispert and Schubring concluded, Kilpatrick acknowledges that similarities in
the timeline of mathematics education reform between countries come as a result of similar
societal forces and their timing. He clarifies that “it is not that “a ‘wave’ of
development in the USA ‘crossed over’ to Europe” but rather “a pattern of ‘parallel’ innovation”
occurred, in response to parallel social, political and economic drivers” (2012, p. 565).

Mathematics Education in Qatar
While research on mathematics education in Qatar is limited, researchers have been
publishing more frequently on the topic in recent years. There is also some research on education
in Qatar in general that is very extensive such that it makes a significant contribution to
mathematics education specifically. An example is Kobaisi’s 1979 doctoral dissertation
describing the development of education in Qatar from 1950 to 1977 (Kobaisi, 1979). His work
provides useful details about how mathematics came to be formally taught in Qatar’s schools
with the start of its modern education system. He provides charts detailing the number of hours
mathematics was taught per week, the topics covered, and the sources of textbooks and learning
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material. This information provided much of the historical background information for this
study.
The work of Brewer et al. (2007) does the same. About three years into Qatar’s
mathematics education reform, RAND released a report titled Education for a New Era: Design
and Implementation of K-12 Education Reform in Qatar written by Brewer and his team. This
report detailed, up until that point, the educational reform in Qatar. While there were four reform
subjects, including mathematics, and the focus of the report was not mathematics education
reform specifically, this report nevertheless was very extensive, and it provided some useful
information about the reform of mathematics education in Qatar from 2004 until 2007.
There have been some studies on mathematics education in Qatar specifically. For
example, Aziza Alsaadi (2001) applied a comparative approach to mathematics education in
Qatar by exploring the similarities and differences between mathematics teaching and learning in
England and Qatar. In her work “A Comparison of Primary Mathematics Curriculum in England
and Qatar: The Solo Taxonomy,” she employs the SOLO (Structure of the Observed Learning
Outcome) taxonomy, which provides a method for categorizing cognitive performance in
different content areas and a method for defining curriculum objectives. She uses the SOLO
taxonomy to analyze the expected mathematics standards in the national curricula of both
England and Qatar. Alsaadi’s results suggested that the mathematical expectations from English
pupils aged 7 and 11 were higher than those expected from Qatari pupils.
In 2013, Ziad Said and Heather L. Friesen published an article titled “The Impact of
Educational Reform on Science and Mathematics Education in Qatar”. Their paper explored
whether the education reforms launched in 2003 through RAND increased the number of
students studying mathematics and science at the high school and university levels. Said and
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Friesen analyzed the performance of Qatari students on national and international tests and look
at enrollment trends in science programs at Qatar University. They showed that the numbers
declined for both interest and enrollment in scientific and mathematical fields (Said & Friesen,
2013).
In 2011, Knight et al. published a book chapter titled “An Investigation of Math and
Science Teaching and Learning in Qatari Independent Elementary Schools,” within the book
Teaching and Learning in the Arab World. The chapter describes a research study that aimed to
describe the status (as of 2011) of key elements of the 2003 educational reform. To do this, 67
randomly selected third and fourth-grade mathematics and science classrooms in Qatari
Independent Schools were observed to determine teacher and student classroom behaviors
related to student-centered teaching and learning. Data on student achievement on the Qatar
Comprehensive Educational Assessment (QCEA) was also inspected. Findings from the chapter
stated that there was a mismatch between observed behaviors and perceptions of studentcentered teaching and learning. Participants perceived greater implementation of reform-based
elements than were evident in observations and in the achievement data (Knight et al., 2011).
At the Annual Meeting of the American Educational Research Association (AERA) in
2012, some of the same authors, Knight, Parker, Zimmerman, and Ikhlef, presented
“Investigating the Relationship Between Professional Development and Student-Centered
Learning Environments in Qatari Math and Science Elementary Classrooms,” (2012). The
purpose of their study was to investigate differences in the learning environments of mathematics
and science classrooms in Qatar at two levels. First in higher and lower performing Qatari
schools implementing the 2003 reform elements. These elements focused on transforming
traditional classroom environments into more student-centered, inquiry-based environments. The
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second level was in the classrooms of teachers who experienced a Professional Development
Seminar and those who did not. The authors wanted to answer 3 questions:
1) What is the relationship between students’ perceptions of the learning environment and
observed features of the learning environment (student-centered teaching and learning) in
math and science classes in Qatari Independent Elementary schools?
2) Are there differences in the math and science classroom learning environments in
higher and lower performing Qatari elementary independent schools?
3) Are there differences in the learning environments in math and science classrooms of
teachers who participated in the Professional Development Seminars and those who did
not? (Knight et al., 2012).

The general finding of this study was that the reforms related to student-centered
instruction in Qatar were still not being implemented at the classroom level.
The following year, Ikhlef and Knight went on to publish “Conditions for studentcentered teaching and learning in Qatari elementary math and science classrooms: Relationship
between classroom processes and achievement of curriculum standards,” (Ikhlef & Knight,
2013). This study similarly investigated student-centered teaching and learning by analyzing
teacher and student perceptions and student achievement in math and science classrooms in
higher and lower-achieving elementary schools. The data was collected from 17 randomly
selected schools that had been implementing the standards for at least 3 years. The findings
indicated that the prevalence of classroom behaviors associated with student-centered teaching
and learning was very low across all schools. However, schools that were making more progress
in meeting standards tended to exhibit higher levels of student-centered behaviors. The authors

35

concluded by discussing the implications of these findings for professional development and for
the implementation of reform (Ikhlef & Knight, 2013).
In summary, the focus of recent literature on mathematics education in Qatar has
generally been on details of the implementation of the 2003 educational reform, specifically the
practice of student-centered learning. The studies tend to be investigating a short timeframe or a
specific classroom practice. When viewed from a wider perspective, however, Qatar has been
undergoing intense societal changes that warrant studies exploring large-scale changes in
mathematics education over a prolonged number of years. In this way, important patterns and
theories can emerge. This study aims to undergo such an investigation.

Summary

A review of the literature shows that researchers have been studying oil-based
economies, specifically as rentier states, not just from an economic perspective but also from a
social and cultural one. Researchers have also been studying knowledge-based economies,
attempting to define them and describe their features. Qatar is attempting to transition its
economy from an oil-based one to a knowledge-based one, and this transition is the basis of the
social, political, and economic change that begins in 1995. The literature has also shown that
societal change can directly affect mathematics education. Since societal change can affect
mathematics education, and Qatar has experienced rapid societal change since 1995, researchers
should examine changes in mathematics education in Qatar since 1995. This study will
investigate these changes.

36

Chapter IV
METHODOLOGY

The purpose of this study is to examine the changes in mathematics teaching and learning
in Qatar from 1995 to the present time. This study relied primarily on the analysis of primary
source documents and in-depth interviews with educators and policymakers involved with
Qatar’s education system, especially during the timeframe of the reform. This chapter describes
the methods used to conduct this research, the range of sources obtained, and how they answered
the specific research questions proposed in chapter I.
The methodology of this study was based on historic research methods. While this is a
study of recent history, historic research methods were still considered optimal in the design,
collection, and analysis of data for this study because of the fast-paced nature and the high
turnover rate of educational policies during this timeframe. Specifically, this study followed
Karp’s (2014) approach to historical research in mathematics education. Karp describes the twofold nature of this type of research, where it is “historical in terms of methodologies, and
mathematical-pedagogical in terms of the objects of study” (p. 23). The overlap of different
fields within research methodologies in mathematics education is to be expected. Schoenfeld
(2008) explains that mathematics education research, in general, is a young discipline, and this
explains the diversity of perspectives and overlap of approaches within the field (p. 468).
This study is historical in its methodology because it is interested in exploring
mathematics education as part of the larger social, economic, and political history of Qatar. It
recognizes that “mathematics education has appeared to develop not in isolation, but in response
to various social needs” (Karp, 2014, p. 10). The historical research method, applied to
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mathematical objects of study, allows this research to make sense of the many changes and
developments in mathematics education in Qatar from 1995 until the present. While the
timeframe of interest begins in 1995, meaning that the bulk of the data will represent this
timeframe, the analysis of this data will rely on sources and narratives that are not limited by
place nor timeframe. Therefore, this study will focus its data collection on mathematics
education specifically but will incorporate pieces on history, politics, economics, and sociology,
in the analysis of such data. In this way, the changes and development of mathematics education
can be contrasted with the parallel changes and development of Qatari society.

Data Collection and Analysis
This study relied largely on the analysis of primary sources. The historical method
typically divides primary sources into “relics” (or artifacts) and “narratives”. In the context of
mathematics education, artifacts are tools used in mathematics education such as blackboards,
manipulatives, calculators, and textbooks. In this study, artifacts comprised mainly of textbooks
but also included other kinds of texts and documents. Artifacts are much more meaningful,
however, when complemented by narratives, especially in a study that attempts to make sense of
changes in mathematics education. Karp states that “we will be able to get serious insights into
the changes that occurred only if we make use of people’s testimony – only if we make use of
narratives,” (2014, p. 17). For this reason, this study’s primary sources also included in-depth
interviews.
In exploring interviewing in educational research, Brenner (2006) describes the interview
as an interactional relationship, with both the interviewer and the participant engaging in an
ongoing process of making meaning (p. 357). This can be done through open-ended interviews
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using either an inductive approach or a deductive approach. This study relies on the inductive
approach, where the researcher attempts to generate or describe theories and categories that
emerge from the data during the analysis process (Brenner, 2006, p. 360). This is in contrast with
the deductive approach were theoretical constructs are used to frame the interview and interview
questions.

Interviews
The interviews were conducted over a 15-month period, from November 2017 until
February 2019. Participants were selected by identifying authors of published work on Qatari
education, and individuals that have worked in educational institutions in Qatar, including
schools, Qatar University, or the Ministry of Education. Interviews were conducted by the
researcher through phone or video conferencing. A total of seven individuals were interviewed
and will be referred to as interviewees A - G. They included mathematics teachers from the
public school system, educators from Qatar University from both the Mathematics Department
and the Mathematics Education Department, and educators from RAND’s team. In some cases,
interviewees belonged to several of these categories. To ensure multiple perspectives, the
interviewees included local educators and educators that were recruited to Qatar from abroad,
specifically from the United States. Several of the interviewees were raised through Qatar’s
school system from as early as the 1960s, providing a strong historical perspective on Qatar’s
education system. In contrast, some interviewees arrived in Qatar at the start of the reform,
providing a different, “out-of-the-box,” perspective. This was in an attempt to ensure multiple
perspectives and a balanced narrative.
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All seven interviewees are female. Five out of the seven interviewees either have been or
continue to be involved with Qatar University in some capacity. Four of the interviewees were
involved with RAND in some capacity. Two of the interviewees are (or were) involved with
teaching at Qatari Ministry and/or Independent schools during the reform years. Four of the
interviewees are Qatari citizens, two come from other Arab countries, and one is from the United
States.
The researcher contacted interviewees through email, explained the nature of the project,
and attached a sample set of interview questions and consent forms in both Arabic and English.
The interview, however, was semi-structured and flexible in nature, and did not always follow
the interview questions in order or include them all. In addition, new questions were usually
raised within the interview. According to Brenner (2006), such open-ended interviews allow the
interviewees to deliver information on their own terms and to make sense of their own
experiences, as well as to direct the interview process (p. 357). Interviewees were often emailed
after the interview with follow-up questions or clarifications.
Three of the interviews took place exclusively in Arabic, two interviews took place in
English, and two were bilingual in nature, with the interviewees switching back and forth
between the two languages. The researcher recorded, transcribed, and translated all the
interviews, after which the recordings were deleted. The interviews lasted anywhere from an
hour to an hour and a half. The goal of the interviews was to identify the timeframes in which the
biggest changes in mathematics education occurred, and to understand the reasoning behind
these changes from the different perspectives of the interviewees.
The interviews were analyzed using a qualitative coding approach. This allowed changes
and themes that were described consistently by interviewees to be identified and categorized.
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Because the inductive approach to interviews was used, there were no developed codes before
the interviews. The coding was data-driven, and so codes were created from scratch based on the
interview responses.
As themes emerged, they were given specific code names. A detailed list of codes was
created. It listed every code name, a description of its meaning, other codes that are closely
related (that may merge with the code in the future), and sub-categories of the code (if the theme
became too large and needed to be divided). It was important to create a clear description of the
meaning of every code when first created because the interviews were conducted over a long
timeframe. This made sure that the meaning of the code did not unintentionally drift with time
and cause the later interviews to be coded differently than the earlier ones.
After every interview, the recording was transcribed (and translated if needed) and then
the recording deleted. The transcript was then read with detail and almost every statement was
given a code. Earlier interviews generated the majority of codes, while later interviews generally
utilized existing codes. Once all the interviews were translated, transcribed and coded, all
excerpts falling under the same code were brought together from the different interviews. They
were then arranged by the year or timeframe to which they were referring, in chronological
order.
For example, the code “language of instruction,” or “LOI” for short, was created very
early on and continued to grow as interviewees continued to address the topic. This theme was
later subdivided into “LOI-classroom” and “LOI-teacher training” to distinguish between the
different educational areas where this issue began to grow. For example, the code “LOIclassroom” referred specifically to any statements about the language of instruction in the
mathematics classroom, whether the interviewee was making informative statements or
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providing personal opinions on the matter. All excerpts given the code “LOI-classroom” were
then combined and arranged in order of the timeframe to which they were referring. This was
done with all the codes created. The result was a tabular structure with columns representing
different codes or themes, and rows representing years. This created a clear set of “changes” to
mathematics education in Qatar, organized by topic and by date, allowing a narrative to be
formulated. Codes created included: Math standards, math curriculum/textbooks, LOI classroom,
LOI teacher preparation, local assessments, international assessments, and teacher preparation.

Documents
Multiple primary source documents, such as government reports and publications, were
analyzed before the interview process in order to identify areas that needed further clarification,
where documents could not tell a complete story. Many texts were also explored after interviews,
in order to build upon an issue raised by an interviewee or to confirm details that an interviewee
described (such as specific dates or names). Documents that were explored and analyzed
included the Qatar mathematics standards released by the Supreme Education Council in 2004
for grades K through 12. They also included the Annual Statistical Overview of schools in Qatar
published by the Evaluation Institute for the years 2007 through 2016. The Ministry of
Development, Planning, and Statistics’ Qatar National Vision 2030 and Qatar National
Development Strategy 2011-2016 were also consulted, as well as RAND’s Education for a New
Era: Design and Implementation of K-12 Education Reform in Qatar. Works on the history of
Qatar were also consulted for historical, political, and economic background, such as Nafi’s
(1983) Economic and Social Development in Qatar and Zahlan’s (2016) The Making of the
Modern Gulf States.
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Official websites were also consulted, such as the websites of Qatar University, Qatar
Foundation, the many universities in Education City, and the Ministry of Education and Higher
Education. Most importantly, government-issued mathematics textbooks ranging from 1998 to
2018 were explored in detail. Specifically, four mathematics textbooks were analyzed, from the
years 1998, 2012, 2016, and 2018. These textbooks were selected based on timeframes when the
textbooks were changed, and on accessibility to textbooks. Scanned images from within the
textbooks that appear in the findings (chapter V) are unaltered and represent the text in its
original form.
Some secondary sources were also consulted within journal articles and dissertations on
Qatar’s education system, in order to build a clearer understanding of the perspectives of
researchers on this topic so far. Specifically, Al-Kobaisi’s 1979 dissertation on the development
of education in Qatar from 1950 to 1977 proved highly useful in describing the context in which
Qatar’s formal education system came to exist (Kobaisi, 1979).

Summary
This study incorporated an approach that balances between documents and narratives in
order to tell a story that is as close to the truth as possible. This dual approach helped to moderate
the bias present in documents that are issued through national agencies, as well as the bias
present in the memories and opinions of individuals. The data collection process involved a
constant back-and-forth between texts and interviews, with documents generating follow-up
questions, and follow-up responses driving the analysis of additional documents.
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It is hoped that through the simultaneous collection of a diverse set of sources, this study
was able to develop a well-rounded account of the changes in mathematics education in Qatar
since 1995, and the likely reasons for these changes.
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Chapter V
FINDINGS

This study looks at the ways a society can develop and change, and how such changes
manifest themselves in education in general, and in mathematics education in particular. The
changes in mathematics education in Qatar were deeply connected to what was happening in the
country politically, economically and socially. This chapter aims to describe the changes in
mathematics education from 1995 to 2018, as well as the reasons for these changes.
All the data collected, whether through documents or interviews, pointed to two clusters
of change in mathematics education. The first starts around 2001 with the launch of a nationwide educational reform called Education for a New Era (ENE). The second is around 2012 with
the reversal of most of the ENE reform initiatives. This chapter will attempt to bring together the
interviewees’ responses in a thematic way, while telling the story of the reform in as
chronological an order as possible.
Since there are two points of change in mathematics education in Qatar, this overall
educational journey can be described in three phases. This chapter will describe these three
phases separately: First, the state of mathematics education before the ENE reform began, and
then after the ENE reform was launched, and finally after the ENE reform was reversed. Each of
these three phases will describe four aspects of mathematics education: Mathematics standards
and curriculum, mathematics language of instruction, mathematics assessments, and mathematics
teacher preparation.
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Phase I: Mathematics Education before the ENE Reform
This section describes mathematics education in Qatar between 1995 and 2000. This is
after Sheikh Hamad had taken the rule of the country and launched many projects alongside his
wife, Sheikha Moza, but before the reform of the public education system specifically.
Mathematics Standards and Curriculum
Before the Education for a New Era (ENE) reform, Qatar had no published curricular
standards for mathematics or any subject. The Ministry of Education only provided textbooks,
with the standards considered inherent within these textbooks. The mathematics textbooks were
considered outdated, unchallenging, and promoting rote memorization (Brewer et al., 2007).
These mathematics textbooks were designed in collaboration with other Gulf Corporation
Council (GCC) countries and unified across these countries. Teachers had to strictly teach this
curriculum. Revisions of these textbooks occurred on a rigid, cyclic schedule, with one subject at
each grade level reviewed per year. For example, the 8th grade mathematics textbook would be
reviewed once every 12 years (Brewer et al., 2007). Mathematics textbooks had always been in
Arabic. As an example, Figure 1 shows the cover of the 8th grade mathematics textbook from
1998, for term one (of two terms per year). There are two logos, the one on the right represents
the Qatari ministry, stating “the State of Qatar – Ministry of Education and Higher Education –
Administration of Curricula and School textbooks.” The logo on the left represents the GCC
stating “Arab Office of Education for Gulf Countries – Arab Center of Educational Research for
Gulf Countries.”
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Figure 1: Cover of Qatar's 1998 mathematics textbook for Grade 8

The next few pages list the creators of the textbook, and many of the names indicate
authors of Palestinian or Egyptian origin. This is followed by an introductory note to the teacher.
There were three mathematics books published for each grade: A student textbook, a student
workbook, and a teacher’s guidebook. The book shown in Figure 1 is the student textbook.
Teachers had limited resources to help them during this time, and the teacher’s guidebook was
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basically a duplicate of the student book with only a few additions (G, personal communication,
2019). The contents page of the 1998 mathematics student textbook is shown in Figure 2.

Figure 2: Contents page of Qatar’s 1998 mathematics textbook for grade 8

It indicates that the topics that will be studied are: Sets, set relations, rational numbers,
and the coordinate system (written in red). Figure 3 shows some of the mathematics in the first
section of the book. The lesson is about sets, and all writing, signs, and symbols are in Arabic.
Numbers are written in using the Eastern Arabic numerals, which are a conjunction of the HinduArabic numeral system and the Arabic alphabet (Smith & Karpinski, 2013). This is the way in
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which numbers are represented in the Arab world today and so, for simplicity, they will be
referred to as “Arabic numbers” in this study.

Figure 3: Pages 4 and 5 of Qatar’s 1998 mathematics textbook for grade 8

In summary, during this phase Qatar did not have explicit content standards for
mathematics. The curriculum followed was distributed by the Ministry of Education, and it was
strictly followed. This curriculum was created in collaboration with the GCC countries: United
Arab Emirates, Bahrain, Kuwait, Saudi Arabia, and Oman. The textbooks were entirely in
Arabic. Around two or three experts from each country oversaw the compilation of these
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textbooks. The list of contributors’ names indicates that these experts were mostly not from the
GCC countries.

Mathematics Language of Instruction
Mathematics was taught entirely in Arabic in Qatar. This applied to elementary,
preparatory and secondary schools. When the College of Science was established at Qatar
University in 1977, the language of instruction was English, including the Mathematics
Department. If a Qatari student chose to pursue a scientific undergraduate degree, the university
would be the first time they would be exposed to mathematics teaching in English and
mathematics textbooks that are in English (F, personal communication, 2019). Teaching
mathematics in Arabic at the school level was not a topic of debate:
Language of instruction was Arabic, and in our days [in the 1970s], there was no debate
about using a different language in teaching math, away from Arabic. (B, personal
communication, 2017)

The jump from an entirely Arabic curriculum in school to an English one at the university
level was difficult for many students and may have discouraged some students from choosing
mathematics or science undergraduate fields, even if they did enjoy these subjects. The
humanities at Qatar University were in Arabic, which included the College of Education.
Therefore, future mathematics teachers studied their education classes in Arabic, which matched
the language of instruction at Qatari schools (F, personal communication, 2019).
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Mathematics Assessments
Before the reform, mathematics performance was assessed throughout the school year
through teacher-created tests. End of year examinations for moving up to the next grade were
also created by the classroom teachers (except for grades 10 to 12). The examinations were
heavily reliant on memorization, and students were heavily dependent on review sheets. The
“review sheets” system is widely spread in the Arab world. Teachers typically print out review
sheets that entail a series of questions and answers. Students memorize these answers, and the
exam is just a selection of the questions from the review sheets (E, personal communication,
2019). In addition, cheating was (and still is) common and sometimes encouraged by teachers (F,
personal communication, 2019; G, personal communication, 2019).
High school exit exams were standardized. Student names were concealed so that the
exams could be graded fairly, which is significant in Qatar where the culture is tribal, small, and
connected. In the early years of standardized high school exit examinations, in the 1960s and
1970s, locals did not yet have the expertise or infrastructure to create and grade these exams, so
they were brought in from Egypt. They would be sent back to Egypt for grading, so there was a
large time lag before final scores were received (F, personal communication, 2019). By 1995,
however, Qatar was creating and grading its own standardized tests. The type of mathematics
exam a student would take would depend on their chosen track in high school: Sciences or
humanities. The science track was later subdivided into a mathematical sciences track
(mathematics and physics) and biological sciences track (chemistry and biology). The students in
the mathematics/physics track would receive the most extensive mathematics assessment on the
high school exit examination. There was no option to select individual subjects, only an overall
track.
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In many Arab countries, the score attained on the high school exit exam is the sole
criterion for university admission. This was the case in Qatar during this phase. The high school
exit exams are very high stakes, and the students with the top ten scores nationwide are
announced every year in local news and in the newspapers. The top ten students are usually nonQatari (F, personal communication, 2019). Up to this point, Qatar had never participated in
international mathematics assessments, or international assessments for any subject.

Mathematics Teacher Preparation
Qatar University’s College of Education is the only institution for teacher preparation in
Qatar. The College of Education had traditionally provided bachelor’s degrees in education for
specific subjects. So, a mathematics teacher would enter the mathematics education program,
taking both content and education classes, and graduate with a Bachelor of Education (B.Ed.) in
mathematics education:
As a matter of fact, since the establishment of College of Education, they were offering
bachelors in mathematics where students need to cover 45 credit hours in Math, out of
120 credit hours in total. The rest are courses in education, and core curriculum university
requirements. (B, personal communication, 2017)

The first change in mathematics education occurred in teacher preparation when in 2000,
the government decided that teachers must have degrees in disciplines other than education and
come to the College of Education only for education courses after they are done with their
degrees. So, mathematics teachers must obtain an undergraduate degree in mathematics from the
College of Science at the university, and then complete a one-to-two-year diploma program at
the College of Education. The courses required to obtain an undergraduate mathematics degree
were similar to those in western universities. Admissions to undergraduate programs in
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Education were terminated and the programs were phased out. Instead, the diploma program was
introduced, which was available to those who had already earned bachelor’s degrees in noneducation programs and would like to teach. This diploma, composed entirely of education
courses, would allow these college graduates to teach in Qatari schools. So as of the year 2000,
there was essentially no Faculty of Education, because they did not have an undergraduate or
postgraduate program. They offered only a teaching diploma.
The reason for this change was a desire by policymakers to improve teacher quality,
especially in mathematics (F, personal communication, 2019). Although educators in Qatar felt
that there were many issues within their education system, the issue that was specific to
mathematics was the shortage of good teachers (A, personal communication, 2017). These
concerns led to the diploma program replacing the undergraduate program because the students
would have more content courses and be stronger in their respective fields:
About 2000 the College of Education was essentially closed... They wiped out all the
programs and said start over, you’re not rigorous enough for teachers in the new image.
(C, personal communication, 2018)
However, this did not have the intended effect. Instead of stronger teachers, this
challenging and lengthy path was discouraging, and enrollment dropped:
At one stage because the ministry was complaining about the level of the math teachers…
are weak. So, we moved to the other system where you have to do your subjects for four
years, so you have to get a bachelor’s in science or in math, and then you do one-year
teaching diploma. But that also became criticized because the number of people going
through this system became less and less and less… They said if the students finish a
degree, they will not come back for one year or two years education training. Although
the ministry gives lots of incentive, they employ them then they send them back, but that
did not help with the numbers. (A, personal communication, 2017)
All studies have showed that the teachers are the main factors in making the students
succeed in their subject matter. Hence the College of Education shifted into requiring
solid knowledge in the subject matter. Therefore, they requested that the students would
finish a Bachelor in Mathematics, where they need to cover 60 credit hours in
Mathematics, out of 120 credit Hours... When they are done with a Bachelor in Math,
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they need to take a one-year diploma in education to allow them to be qualified to teach.
This program did not work because students thought it was a lengthy route as a career
path. With 5 years in the university, they can get a degree in engineering, which is more
highly recognized socially in the Middle East in general, than a teacher. (B, personal
communication, 2017)

Another problem was that in practice, the undergraduate degree did not have to match the
subject the student would later teach. This was mainly because of shortages in teachers. So, one
could be hired to teach mathematics at a Qatari public school without any mathematical
background, simply by obtaining any undergraduate degree, such as in Biology, and then taking
pedagogic courses for their diploma (F, personal communication, 2019). In fact, some schools
would hire mathematics teachers even without a teaching diploma. Interviewee C confirmed this:
And schools can hire people without having an education degree… In other words, they
don’t have to know anything about teaching, to get a job at a school… You just have to
graduate from college. (C, personal communication, 2018)
The idea behind closing the College of Education’s undergraduate programs was that it
would produce better teachers, especially in mathematics, because they will have stronger
content if they obtain their mathematics degree from the Mathematics Department. The reality
was that this deterred students from entering the mathematics education field to begin with. In
fact, it also impacted the Mathematics Department in the College of Science negatively and
destroyed its enrollment rates:
One of the things that I don’t understand why they did, is that they closed the
[undergraduate] education programs… [In the math] department the students we were
teaching were mainly from College of Education, not College of Science… In 1992, the
numbers were reasonable, but they were increasing every year a lot… [the students from
the] College of Education was more than double [the students from College of Science].
So, there was more people going into education than going into science. Why? Because it
was same number of credits but instead of having it all math, a lot of it, a big part of it I
think 40 credit hours or something, were education. So, this reduces the amount of math

54

which is a bit hard for them, to education which is much easier. So, a lot of people went
into this path.
When they closed it so that you had to study math, and then go do diploma of two years,
so [total] 6 years, you might as well go do medicine! All this, to become the most hated
job; a teacher! No one is going to do this! I don’t know how they imagined people are
going to do this. And this killed the education program. Because also, people - even
people who went into physics and math and chemistry and things like this - they were
able to go work in the schools without doing the two years. Because they needed them.
So even with the science degree, some of them…. Mostly the non-Qataris… [could still
work]. (G, personal communication, 2019)
The fact that people knew they could be hired even without a teaching diploma meant
that even those with a strong content background who wanted to become teachers did not have a
motive to take on an additional two years of training. As interviewee G stated, this did kill the
College of Education, which again was the only source of teacher training in the country. In fact,
interviewee G re-emphasized that even those who had their undergraduate content did not
necessarily have to teach what they had studied:
It didn’t [need to match] and even if it did. They can employ you to teach physics, and
then there’s no biology teacher? OK come teach biology. (G, personal communication,
2019)
The undergraduate programs in education would remain closed for over a decade, until
2011. Therefore, as the reform approached, the only form of teacher preparation in Qatar was the
diploma program at the College of Education in Qatar University. A diploma that, in reality, was
not even necessary to be hired to teach. In addition, this affected the Mathematics Department in
the College of Science because most of the students in these courses were from the College of
Education not the College of Science. The decreasing enrollment rates would later lead to the
closing of the Mathematics Department too, and this will be discussed in detail in a later section.
On a final note, while the College of Education was the sole institution for teacher
training, this did not mean that this is where most mathematics teachers in Qatari schools were
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coming from. Most interviewees explained that it was uncommon for Qataris to choose
mathematics teaching anyway, so mathematics teachers came from nearby Arab countries such
as Egypt and Jordan. Therefore, it is difficult to generalize about the qualifications of
mathematics teachers in Qatar at that time because most teachers were from other countries,
where they received their own unique training depending on their country’s requirements.

Summary
Mathematics education from 1995 to 2000 was quite stagnant in terms of curriculum and
assessment. Qatar followed a mathematics curriculum that was designed together with other
GCC countries, with a heavy reliance on non-Gulf Arab experts. Teachers followed this
curriculum strictly. Textbooks and instruction were in Arabic. There were no published content
standards for any school subject. Teacher training was not stagnant at all. It faced many changes
and challenges, with the College of Education closing its undergraduate programs and providing
only a teaching diploma, a decision that would impair both the College of Education and the
Mathematics Department in the College of Science. There was usually a teacher shortage, so in
many cases teacher training was irrelevant.
Qatari society was experiencing many changes during this time. This phase starts in 1995
with a change in leadership as Sheikh Hamad became the new Emir, and with the emergence of
his wife, Sheikha Moza, as a visible and involved leader of Qatar’s development. Together the
royal couple introduced a national vision that is less local and more global. This resulted in the
importation of American college campuses to Education City, a call for a knowledge-based
economy, and a new focus on producing human capital. Plans were already underway for
reforming the Qatari school system, and Qatar University. The university’s reform began in
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2003. The school reform plan was launched in 2001 and was implemented in 2004, with the help
of an American consulting group. These changes were at the heart of the second phase of Qatar’s
mathematics education journey.
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Phase II: Mathematics Education after the ENE Reform

This section describes mathematics education in Qatar from 2001 until 2011. Many of the
changes in mathematics education during this phase were due to mathematics being one of the
four school subjects selected for the Education for a New Era (ENE) reform. The other subjects
were Science, English, and Arabic. Therefore, to describe the changes in mathematics education,
and to evaluate the reasons behind them, the ENE reform must be explained.
This introduction will provide a background of the ENE reform, based mainly on
RAND’s published report, “Education for a New Era: Design and Implementation of K-12
Education Reform in Qatar,” in which Brewer et al. (2007) describe the reform and restructuring
of Qatar’s school system in detail. It should be noted that, while RAND documents describe the
reform as a K-12 reform, the reform (according to the same documents) only encompassed
grades 1 though 12. Qatar’s public-school system does not include kindergarten. Kindergarten
and pre-school education in Qatar are generally offered in the private schools. Before describing
the details of the reform, this section will first describe the buildup to the ENE reform, including
the societal changes that preceded it.
Qatar’s education initiatives began with Sheikh Hamad having a vision for Qatar that was
broader than his father’s, leading to the coup in 1995. Sheikh Hamad and his wife Sheikha Moza
wanted Qatar to have a global presence. According to the Qatar Foundation website, in early
1995, Qatar’s then-heir apparent, Sheikh Hamad, and his wife shared a vision for their country
while sitting under a tent at a local farm (Qatar Foundation, 2019). They wanted to modernize
their country through political, economic and social progress. They saw a future for Qatari
citizens that was grounded developments in education and research, and they wanted to transition
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Qatar from an oil-based economy to a knowledge-based economy (Qatar Foundation, 2019). On
the 27th of June, 1995, Sheikh Hamad seized control of the country from his father in a bloodless
coup d’état while his father was on vacation in Switzerland (Britannica, 2019). From there the
royal couple began a series of initiatives to achieve their three main objectives: Political
progress, economic progress, and social progress (Qatar Foundation, 2019).
The couple’s initiatives included establishing Al Jazeera news channel, making visible
attempts at democratizing the country, and establishing Qatar Foundation and Education City. In
addition, they established Qatar as a strong US ally in the Middle East, setting up Al Udeid Air
Base on its grounds in 1996, the largest US military base in the Middle East. Although the
existence of this base was kept quiet for years, it became known in 2002 after the start of the US
war in Afghanistan (Fromherz, 2017). It must be emphasized that before 1995, Qatar did not
really have a foreign policy. The initiatives the royal couple took immediately after gaining
power were therefore very intentional and calculated.
Other changes were happening in the country that were much closer to education. In
1997, Qatar Foundation established its central and most important project: Education City
(Brewer et al., 2007). This is an approximately 5-square-mile stretch of land that houses
education facilities, including branch campuses of prominent universities. It also houses the
Qatar Foundation headquarters and offices. In 1998, Virginia Commonwealth University was the
first higher education institute to establish itself in Education City, offering a Bachelor of Fine
Arts degree (At a Glance: VCU Qatar, 2018). In 2001, Weill Cornell Medical College was
founded in Qatar, offering a 2-year accelerated premedical program followed by a 4-year
medical program, leading to a Doctor of Medicine degree (Brewer et al., 2007). These branch
campuses were instructed to maintain the same admission criteria as their home campuses and
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uphold the same academic standards and expectations. Therefore, Qatar’s school students needed
an excellent education system to be able to attend and succeed in the universities being
established in their home country especially for them.
Qatar’s third branch campus was established in Education City in 2003: Texas A&M
University, offering degrees in Chemical, Electrical, Mechanical and Petroleum Engineering
(Texas A&M University at Qatar|about, 2018). In addition, Qatar University (QU), the country’s
public and only university, announced its own reform in 2003, appointing a new president and
engaging RAND corporation to assist with the reform. Professor Shaikha bint Abdullah AlMisnad, a female professor from the College of Education, then serving as Vice President of QU,
was appointed the new president of the university. The reform included raising admission and
continuation standards at QU. It is important to note that in 2002, one year prior to the
establishment of Texas A&M’s engineering program in Education City, Qatar University’s own
College of Engineering opened its admission to females for the first time (Qatar University,
2019).
This phase also presented something previously unheard of in Qatari society; bringing an
Emir’s wife, Sheikha Moza, to prominence, not just locally but globally. No wife or daughter of
any Qatari ruler had ever appeared publicly on any medium before. Yet Sheikha Moza’s core
project, Qatar Foundation, is at the heart of many of Qatar’s educational changes. Many would
agree that she has been the face of Qatar’s local progress and global expansion. Sheikha Moza
had decided that education would be her project and is commonly cited as the primary driving
force behind Qatar’s many educational initiatives. Due to Qatar’s small size, its rulers are usually
directly involved in the country’s projects and day-to-day issues. Sheikha Moza’s office is
located in Education City, where she is accessible and works regular hours alongside many
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employees. In a September 2004 Charlie Rose interview (just as the RAND reform began
implementation), Sheikha Moza discussed her passion for educational reform:
Everything is about education. We recognize that the creativity of individuals is the
driving force behind the creativity of any progressive society. So, we thought that we had
to start with education, educate our citizens. And you know that we are now embarking
into reforms in all aspects of our society. So, in order to have democratic society we need
democratic citizens. Participants. Not spectators.
I’m trying through my connections with different social institutions to accelerate changes.
Through education, through social reforms. This is one aspect of my obsession. But the
other thing that… Myself as a mother of children who were in foreign schools seeking
good education, I recognized that in order for my children to get good education,
education of quality, they were losing their identities. So, I thought that we have to start
something where we can have good high quality of education, but at the same time we
are keeping our culture, our heritage. And this is what we are doing. We are bringing the
culture here. Trying to get the best from the other world, and at the same time to
challenge our own culture. (Misned, 2004)

Sheikha Moza highlighted a challenge many Qataris faced; that good education could
only be sought abroad. For many Qataris, this meant that their children would lose some of their
identity and traditions in the pursuit of education. And for many Qatari families, this was not an
option for females at all. Later sections will highlight how Qatari females outperform males
academically. However, because of the conservative culture, they do not have the same higher
education opportunities as males. Qatar’s best students are given the fewest educational
opportunities. A big reason for building Education City was for Qatar’s female students to be
able to attend elite and competitive universities while staying in Qatar. Although the EC
universities are not segregated by gender like QU, this was still a much more palatable option for
many Qatari families than sending their daughters abroad.
In June 2001, Qatar’s leadership approached RAND Corporation, a US consulting group
based in Santa Monica, California. They tasked them with examining the public school system in
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Qatar and recommending options for creating a world-class education system that would produce
the kinds of graduates that can fulfill Qatar’s development goals. They also asked RAND to
support the implementation of their recommendation. The Qatari leadership stressed that the
changes in the education system need to align with the social, political, and economic changes
also being initiated in the country (Brewer et al., 2007).
RAND began by examining the existing education system for 4 months in the fall of
2001, which at the time served about 100,000 students. This initial study included both public
schools (financed and operated by the government) and private Arabic schools (not financed by
the government but still monitored by it). About two-thirds of the 100,000 students attended the
public government schools, usually referred to as ministry schools. RAND’s first
recommendation was that a standards-based system needed to be established. There needed to be
clear, national, curricular standards that are specifically targeted towards Qatar’s desired
outcomes of its schooling system. The new curricula, assessments, and any professional
development must align clearly with these standards. In addition, RAND recommended that data
and statistics on the education system be constantly collected and used to direct future decisions
(Brewer et al., 2007). RAND’s initial recommendations were therefore in five basic elements:
1.
2.
3.
4.
5.

Standards
Curriculum
Assessment
Professional development
Data use (Brewer et al., 2007)

It was also decided that standards would be set only for the most crucial subjects for
achieving Qatar’s vision. As a result, only four school subjects were selected as part of the
reform: Mathematics, Science, English, and Arabic (Brewer et al., 2007). This is how
mathematics came to be specifically affected by the leadership’s visions for societal change.
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These were the subjects in which new curricular standards would be created. Mathematics,
Science and English were chosen because they were considered necessary for Qatari society’s
progress into a knowledge-based economy. Student proficiency in these areas would mold them
into the types of citizens that can fulfill Qatar’s new vision. Arabic was chosen because it is
Qatar’s national language, and because choosing English at the expense of Arabic may have
caused a backlash from society. In fact, many parents and educators were unhappy that Islamic
Studies was excluded from this choice. There was a disconnect between the aspirations of
different sects of society, as well as disagreement about how to achieve progress (Brewer et al.,
2007).
The next part of the reform was how the five elements were to be managed or regulated. In
January 2002, RAND presented three possible options to the Qatari leadership:
1. A Modified Centralized Model. This maintained the existing, centrally controlled system,
but aimed to upgrade it by adding or improving on the five elements within this system.
2. A Charter School Model. This would decentralize some control of the education system.
It would also encourage variety by having a set of schools that are independent of the
Ministry of Education and by allowing parents to choose where they send their children
to school.
3. A Voucher Model. This would offer parents vouchers for private schools, therefore
expanding high-quality private schools in the country (Brewer et al., 2007).

The Qatari leadership chose the second option. The first was deemed too similar to past
reform efforts, and the third too risky in its reliance on the private market. The Charter school
model would decentralize educational governance, provide new school models, and encourage
parental choice. It was renamed the Independent School Model, and the educational reform
project was called Education for a New Era (ENE). RAND then proceeded to design an
implementation plan. This began with a change in the entire governance structure. Rather than
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just the Ministry of Education, the implementation of the Independent School model required the
establishment of four new institutions within Qatar’s government:
1. The Supreme Education Council. This council would be responsible for setting the
national education policy.
2. The Education Institute. This institute would be responsible for overseeing and
supporting the independent schools. This included resource allocation, developing the
national standards, and teacher training.
3. The Evaluation Institute. This institute was tasked with monitoring all school and student
performance (in both ministry and independent schools). This included designing and
administering national tests, compiling school report cards for parents, and managing the
education data system.
4. The Implementation team. This is the only institution that would be temporary. Its
purpose was to aid in establishing the other institutions, as well as to help oversee and
implement the new Independent School system (Brewer et al., 2007).

These four new institutions were to run parallel to the Ministry of Education. Figure 4 shows
the new organizational structure for the school system.

Figure 4: New Organizational Structure for the Independent School System (Brewer et
al., 2007, p. 71)
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In November 2002, the Supreme Education Council (SEC) was officially established
through Emiri Decree number 37 (Permanent Population Committee, 2011). The Education for a
New Era (ENE) reform was launched that fall, and the leadership was eager to see it come to life
as quickly as possible. A big challenge was finding staff to fill all the new positions that were
needed to implement the ENE reform. Because of Qatar’s small population, there were not
enough qualified Qataris to fill these very specialized positions. A large number of staff,
therefore, had to be recruited from around the world.
When the Qatari leadership announced the establishment of the charter school model,
many potential school founders were keen to apply, and many parents were enthusiastic about a
new schooling system. The Education Institute selected 12 schools from among 160 applicants,
giving them three-year renewable contracts. These were to be the first generation of independent
schools, called Generation I schools, and opened in the fall of 2004. In the fall of 2005, 21 more
independent schools opened as Generation II schools, and in 2006, 13 more independent schools
opened as Generation III schools (Brewer et al., 2007). By 2010, all ministry schools had been
converted to independent schools (which were the new public schools), and the Ministry of
Education was engulfed by the Supreme Education Council. There was no longer a Ministry of
Education, only the Supreme Education Council. The SEC was responsible for all independent
schools in Qatar, as there were no longer any ministry schools (C, personal communication,
2018; F, personal communication, 2019). The next sections will discuss mathematics education
specifically within this reform.
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Mathematics Standards and Curriculum
The decision to include mathematics as one of the four reform subjects meant that content
standards would now be created for mathematics. This was a big change because neither
mathematics nor any other school subject in Qatar had ever had content standards.
The Education Institute and RAND sought out an independent contractor to develop the
mathematics curricular standards. They did this using first an RfQ (request for quotation),
inviting interested parties from all over the world into a bidding process. This was followed by
an RfP (request for proposal), where the request specified proposals for content and performance
standards for grades 1 through 12, as well as collaboration with whichever team or firm would
develop the student assessments. In May 2003, the Centre for British Teachers (CfBT) was
selected to design the new curricular standards for Qatar. This is a UK-based organization
experienced in developing standards (Brewer et al., 2007).
They began with an international benchmarking study that allowed them to compare
specific aspects of Qatar’s existing mathematics curriculum to the mathematics standards of
other nations. The most notable differences they saw were that Qatar’s curriculum for grades 1-8
was lacking in mental arithmetic, for grades 7-12 was lacking in algebra and geometric
reasoning, and for all grades was lacking in problem-solving. It was noted that the use of
information and communications technology (ICT) in the classroom was also under-developed.
CfBT brought together a 20-member working group from within Qatar. This group was
composed of four primary school teachers, four secondary school teachers, four ministry
curriculum specialists, and eight ministry supervisors. They wanted to ensure there is classroomlevel and cultural feedback on the standards throughout the development process (Brewer et al.,
2007).
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The pathway to studying mathematics at an advanced level in high school was also
restructured. The high school standards for mathematics would be developed at two levels.
Foundation standards would be the basic level, required of all secondary school students.
Advanced standards would be an optional extension. The mathematics standards were laid out
for a three-year period (the three years of secondary school), subdivided into numbers, algebra,
calculus, geometry, trigonometry, and statistics (Brewer et al., 2007).
The new mathematics standards were utilized in the first generation of independent
schools as soon as they were made available, even in draft form. Since there was no requirement
to implement the new standards in ministry schools, those schools continued to use the ministrydeveloped textbooks. At the start of the reform project, the Ministry of Education had asked its
own Curriculum Development Department to compare the ministry’s curriculum to the new
standards. They concluded that the ministry’s textbooks for English, mathematics, and science
school subjects were aligned with the new standards but at different grade levels. However, when
the CfBT conducted the same study, they concluded that while the ministry’s curriculum may
cover similar content, it did not include the analytic, critical thinking, and other skills that were
emphasized in the new standards (Brewer et al., 2007).
The mathematics standards were well received and did not generate controversy, and are
among the few aspects of RAND’s reform that continue to this day (E, personal communication,
2019). In fact, although highly critical of the reform, interviewee E stated:
The idea of having standards was excellent, the standards are excellent. The standards we
are still following, all of them, but now there is also a textbook, and the standards are
known and they provided the standards in Arabic. (E, personal communication, 2019)
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The standards were described in about 15 pages for each grade level. The standards for
grades K through 9 were grouped into four strands: Reasoning and problem solving, number and
algebra, geometry and measures, and data handling (Supreme Education Council, 2004). As an
example, Figure 5 shows the first page of the 8th grade standards, which summarizes
performance standards for the four strands.
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Figure 5: First page of mathematics grade 8 standards in Qatar in 2004 (Supreme Education
Council, 2004)
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Figure 6 shows the second page, which describes how these strands are weighted from 7 th
to 9th grade. The standards are described in detail:
The reasoning and problem-solving strand cuts across the other three strands and should
be integrated with them in teaching and assessments. For grade 8, about 70% of the
teaching and assessment of each of the other three strands should be devoted to reasoning
and problem solving. For grades 7 to 9, the proportion of algebra in the number and
algebra strand increases as the proportion of number decreases. (Supreme Education
Council, 2004)
The table in Figure 6 shows the weighting of each strand relative to the others for grade
8. These decisions were made by the Center for British Teachers, who were designing the
Mathematics curricular standards. To give an idea of the format and scope of the new standards,
the first page of standards for each 8th grade strand are shown in Figure 7, Figure 8, Figure 9 and
Figure 10.
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Figure 6: Second page of mathematics grade 8 standards in Qatar in 2004 (Supreme
Education Council, 2004)
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Figure 7: First page of standards for reasoning and problem-solving strand in 2004
(Supreme Education Council, 2004)
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Figure 8: First page of standards for number and algebra strand in 2004 (Supreme
Education Council, 2004)
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Figure 9: First page of standards for Geometry and measures strand in 2004 (Supreme
Education Council, 2004)
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Figure 10: First page of standards for data handling strand in 2004 (Supreme
Education Council, 2004)
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For grades 10, 11 and 12, the strands were different, and incorporated probability and
statistics, calculus, and trigonometry. The strands offered depended on the track the high school
student had chosen; foundation or advanced. Within the advanced track, there was a
“mathematics for science” track and a “quantitative methods” track. For students who chose the
foundation track, the strands are their weights are shown in Figure 11. The strands and their
weight for the advanced track, both the scientific and quantitative tracks, are shown in Figure 12.
As the table shows, science students do not take any probability and statistics, and the
quantitative students do not take any geometry, measures, or trigonometry.

Figure 11: The mathematics content strands and their weight for the foundation track
in grades 10,11 and 12 (Supreme Education Council, 2004)
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Figure 12: The mathematics content strands and their weight for the advanced track in
grades 10, 11 and 12 (Supreme Education Council, 2004)

Some reasons were given for reforming mathematics education specifically. According to
RAND’s documents, “Mathematics and science were seen as important because of the modern
world’s emphasis on the sciences and technology. In addition, the design team anticipated that
the standards development process would be far less controversial for mathematics and science
than for the social sciences and humanities, and thus less likely to delay or threaten the reform,”
(Brewer et al., 2007, p. 100). Interviewee B confirmed the latter part of this reasoning:
When it comes to math and science, the issue of culture and social constraints become
irrelevant. The mathematical concepts and techniques are universal, regardless of the
language, or social aspects. (B, personal communication, 2017)

The new mathematics standards purposely did not propose any type of curriculum,
textbooks, or pedagogical approach. The choice of what curriculum to use was left solely up to
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each individual Independent School. This placed a large amount of responsibility on the schools’
administrators and teachers, which they were not accustomed to before. This is especially
because the school administrators were not usually educators:
When you think schools, who's in the schools? At this time the administrators might not
even be educators. Because originally, they didn’t have to be educators. It was designed
as a business model. (C, personal communication, 2018)

Therefore, although the curriculum choices were left up to each individual school, in the
practical sense they were left up to the individual teachers. The main reason for eliminating the
curriculum and using teacher-made curricula was greater diversity and autonomy among
independent schools, and to de-centralize education in Qatar after years of highly centralized
education stemming from the ministry. RAND provided a justification for the unprescribed
curriculum:
“These standards… Would promote variety and autonomy because they very
scrupulously would not dictate, or even propose, the curriculum itself, nor prescribe how
information and skills were to be conveyed. Which textbooks to use, which pedagogical
approaches to promote, which instructional strategies and lesson plans to employ—all of
these decisions would be left to the individual Independent schools,” (Brewer et al., 2007,
p. 99).
Interviewee C elaborated on this issue:
Essentially, they were to be designed as charter schools, and thus they wanted to give
them a great deal of freedom as far as the curriculum. And so that was the theoretical
basis behind letting them design their own curriculum. (C, personal communication,
2018)

Teachers at independent schools were free to apply whatever approach they believed
would help their students meet the new standards. They had to, however, keep in mind that
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students would be assessed at the end of the year, and that those assessments would be aligned
with the new standards (Brewer et al., 2007).
Another challenge was that while some independent schools had chosen to start teaching
mathematics in English, others delayed this and continued teaching it in Arabic. Finding
materials that reflected the new mathematics standards in Arabic was more challenging than in
English. However, teaching mathematics in English was also a challenge, since most teachers
and students had no mastery of the language at all. The rush to implement the reform caused
other challenges. Since the new standards were not completed until January 2005, the teachers
needed something to teach when the first Independent Schools opened their doors in September
2004. Teachers were going to start the year with neither standards nor a curriculum (Brewer et
al., 2007).
Some draft mathematics standards were circulated so that the teachers would have some
idea of how to design their curriculum for the first incoming class. However, as the standards
continued to be developed, refined, and then finalized, the lessons planned or taught had to
constantly be replaced or adjusted. This placed a great strain on mathematics teachers and school
administrators. A lot of time and money was spent purchasing curricula, training teachers on
these curricula, or training teachers to design their own curriculum. It’s important to note that
these teachers had not been previously trained to select or develop curricula. Many teachers
reported feeling overwhelmed by being responsible for their own curriculum (Brewer et al.,
2007). Interviewee C described this phase:
The early days were very challenging because there was so much to do… The teachers
were… To say they were undertrained is probably being very generous. The teachers did
not have training to any significant degree, but what was most challenging was of course
the decision had been made to have them generate their own curriculum, they did not
have the training or experience… Frankly, as a very experienced educator… Curriculum
is extremely hard to write and you have these beginning teachers with no training trying
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to write their own curriculum and assessment, it was a disaster. And of course, in math
and science they were going to [teaching in] English, so they can’t even use previous
curricula because it was in Arabic. They’re developing it in a language that they’re not
even comfortable in. (C, personal communication, 2018)
Much of this distress would have been avoided if the leadership had chosen a different
strategy or a longer timeframe for implementation. But it was clear that they were eager to see
Qatar progress. They wanted to graduate Qatar’s new, innovative generation as soon as possible.
The country’s desire for rapid progress both internationally and locally seeped into its education
system, and specifically into the teaching of mathematics. The fast-paced changes occurring at
the leadership level could be felt at the classroom level, with teachers frantically trying to keep
up with the country’s changing pace, using standards that were not finalized, in a language they
were not fluent in. This rush jeopardized mathematics teaching:
When teachers were developing their own materials, they were teaching one thing and
testing another thing. And so, the curriculum itself was, as to be expected, was not on the
par… because it was being developed on the spot by inexperienced teachers. (C, personal
communication, 2018)
Oh, and the other problem they faced, the big problem they faced, was when they
prepared their own curriculum… That phase was really really difficult for the teachers.
Because each school had to create its own curriculum, so each school was doing
whatever it wants, and had its own curriculum… To the extent that in the beginning when
the final scores for the high school exit exams would come out, they would have so much
failing, and [they’d say], ‘we’re still grading’ and I don’t know what. And they would go
over them again and add points, so that the scores would come out looking good. Because
there would be so much failing. So, each school would make its own curriculum, this
one’s British, this one’s American, and so on… So, they would compile these curricula
themselves, so this was something very tiring and very difficult. So, this phase was really
something… thank god it passed. (E, personal communication, 2018)

The reform team did recognize and attempt to alleviate this problem. Prior to the second
year of operation and the Generation II schools opening, the Education Institute asked the CfBT
(who developed the standards) to provide implementation support for teachers at the independent
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schools. Many of the teachers felt the standards were too abstract and were confused by the
expectations. This guidance from CfBT proved very useful to teachers. The CfBT also saw that
instruction time had to be increased to allow for all the material to be taught. They suggested the
school year be approximately 180 days, and the school day be about 5.5 hours. Qatar has
traditionally had a relatively short school year and school day, with about 120 days per year
devoted to instruction and five-hour school days (Kobaisi, 1979). Some independent schools
appointed their most experienced teachers as subject leaders, gave them fewer teaching
responsibilities, and asked them to develop the curriculum. The Curricular Standards Office also
provided support by hiring experts in each of the four reform subjects to provide workshops and
support in curriculum design. Schools and teachers worked hard to manage this situation:
Typically, the school would have a lead teacher in each subject area, and they would
bring the teachers together in that subject area to work together to develop this
curriculum… The curriculum and the assessments. But the expertise simply was not
there. And time. When are they supposed to do this? They can’t even use previous
material because it was in Arabic…. It was huge, it was a huge problem…. The teachers
worked extremely hard. I would go into the schools to work with them and they were
doing this before school, after school, on the weekends, because they’re teaching.
And they worked very very hard and tried very very hard. But the materials developed
tended to be very low level because of course that’s what’s easiest to develop. So, the
students were not achieving, and when you lookback at the test scores that’s very clear,
that the students were not achieving… My personal opinion, and I was very impressed
with the dedication of the teachers, they were trying to do what they were being asked to
do, they simply didn't have the skills or the time to do it. Personally, I thought it was a
terrible plan. (C, personal communication, 2018)

Parents also had some concerns over the elimination of a required curriculum for
Independent Schools. First, they felt that the ministry curriculum experts with graduate degrees
in their fields were highly qualified to design school curricula, while teachers with no experience
or training in curriculum design were not. Even though parents understood that the ministry
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textbooks were outdated, they saw the independent school method as riskier. Some parents were
also suspicious that independent school operators could be using teacher-created material and
refraining from purchasing textbooks to reduce spending and increase their profits. This became
a prominent issue which led to a new policy in March of 2006 requiring all Independent Schools
to be non-profit institutions, and for operators’ salaries to be limited. Lastly, parents worried that
the lack of a centralized curriculum would make private tutors unable to help their children
efficiently. Under the stagnant ministry schools’ system, private tutors knew each day’s lessons
and assignments, regardless of which ministry school their student attended. Additionally,
parents had difficulty helping their children themselves without a single, predictable textbook
sequence to follow (Brewer et al., 2007).
When the independent school system was first announced, it was not met with resistance.
In fact, there were many former educators, businessmen, and intellectuals, who had longed to
open their own school, and saw this as a great opportunity. According to interviewee F, the
problem seemed to arise when existing ministry schools were switched to independent schools.
These schools were already established and running, and they were suddenly asked to change.
The general idea of an independent school system was well received, but the implementation
were unbearable to many (F, personal communication, 2018).
Because of the mounting concerns about the lack of a prescribed curriculum, the
Education Institute issued a policy stating that as of the first of September, 2007 (the fourth year
of independent schools), all independent schools had to select one primary textbook that
addresses about 70 percent of the new standards for each of the different subjects and grades
(Brewer et al., 2007).

82

Mathematics Language of Instruction
When the reform project launched, new independent school operators were asked to
develop a transition-to-English instruction plan, explaining how they will move towards teaching
mathematics and science in English within three-to-five years of their school’s opening. The
reform aimed to have English be the language of instruction in mathematics and science in all
independent schools. Experts reported that this caused the Arabic language and its value to be
downgraded in the minds of students. In addition, this language requirement became the primary
focus of professional development, drawing resources away from professional development in
other topics (Brewer et al., 2007).
At least 13 of the 18 Generation I schools reported that mathematics and science were
taught exclusively in English. However, the proportion of schools using English actually
declined over the years. According to some experts, some of the most significant goals of the
reform, such as critical thinking and problem solving, were compromised because of the time
spent learning English vocabulary and translating in the classroom. Neither the teachers nor the
students were fluent in English (Brewer et al., 2007). Mathematics teaching was compromised
because of the language:
It was practiced at the expense of the content, because the teacher doesn’t know English,
or her English is weak. So, what did they do? They shallow the content so much, that it
became a big problem… There’s no depth, because nobody could deliver it in depth in
English. (A, personal communication, 2017)
When you went into math and science classes most of what the teachers were teaching
was vocabulary. English vocabulary words. Because the students didn’t know English,
the teachers don’t know English, and they’re supposed to be teaching math and science in
English. So mostly what they were teaching was vocabulary words. (C, personal
communication, 2018)
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The issues with language of instruction for mathematics and science were very clearly
controversial and problematic. Most interviewees began speaking about this issue completely
unprompted. For example, interviewee E began:
Every time a [ministry] school would change into an independent school, I would leave it
and go to a different school, because I wasn’t convinced at all with what they were doing.
I wasn’t convinced at all that all the schools should be language [schools]. You know
here there are a lot of nationalities, so I can’t force them all to be language, plus this was
so difficult. (E, personal communication, 2019)

Interviewee E here is referring to schools where mathematics and science are taught in
English as “language schools” – rather than English schools – in reference to the Egyptian school
model. In Egypt, there are two types of government schools: Regular public schools that are
completely in Arabic and free, and “language schools,” which require a small payment and teach
mathematics and science in English, and the humanities in Arabic. They also teach French as an
additional foreign language. These are referred to as “language schools” in Egypt.
Interviewee E is using this same terminology to describe independent schools that are
teaching mathematics and science in English and the remaining subjects in Arabic, since this
mirrors the language schools in Egypt. However, in Egypt these schools were created in addition
to Arabic public schools, not in place of them. In Qatar, the Arabic ministry school that a student
was assigned to, based on their home district, could suddenly become an independent school, and
that student would have to adapt to the new system (E, personal communication, 2019).
Qatar had experimented with a school that teaches mathematics and science in English
several years before the reform:
They had already made a school here that was the start of language [schools], it was
called ‘Al Bayaan’ school. In Al Bayaan [high] school is where they started teaching in
English - mathematics and science that is. And they would only accept high grades, so if
someone scored well in preparatory school, they would be admitted to Al Bayaan high
school. And then they expanded it to have a middle school, then elementary school, and
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even pre-school. So, these schools were moving along fine, whoever wanted to place
their kids in language schools would put them in these schools… So, when they came to
do these independent schools, it should have been [one track] independent with
languages, and [another track] in Arabic, not all of it languages.
So, what was really bothering me, and I wasn’t able to handle… The first time I went to
an independent school. An American lady that was with us at the school [from the reform
implementation team], she was supervising this stuff, she wanted us to refrain from
speaking Arabic completely, not a single word in Arabic even when we are sitting
together, colleagues together, no we can’t speak Arabic. Of course, I did not like this at
all. This is an invasion, it’s considered an invasion.
And the girls would come crying, they would say ‘we don’t understand [the math] in
Arabic to be able to understand in English.’ Imagine if a girl has been studying in Arabic
from first grade until 10th grade, and then you come in 11th grade and tell her you’re
going to learn in English, is that right? It’s not. So, it was very difficult for them. I see
them and I see the girls, I would be teaching, and after I’m done with the lesson, I would
take them back and re-explain it in Arabic. Because I could see the tears in their eyes,
they don’t understand. They can’t comprehend what I’m saying.
Anyway, I left that school… I couldn’t take it at all… So, I found another school
requesting me. They had started to have a little bit… Not all in English. They said they’ll
use Arabic and the [mathematical] terms in English. So, I joined them, and I spent a
while teaching in that way. And they changed little by little, until it went all back to
Arabic, there was no English at all…
So, what I was criticizing, is they should have had the schools have an English track, and
the students that enjoy this would be in that track. And another track in Arabic, so that the
people who can’t handle the English can be in this track, the girls that are weak in
English can be in it. There is a way this could have been practical and would have been
much easier… When there’s no [language] comprehension, when they don’t understand
what’s written, where will the [mathematical] learning come from? Even if they had these
curricula, even if… they can’t understand [English]… language is the core. (E, personal
communication, 2019)
The issue of language affected student learning, teacher retention and resulted in a
backlash from parents:
That was another thing I thought why don’t they start with the little ones and work up.
Because like for example if you were a sophomore in high school and you had spent 10
years studying science in Arabic, and then you start studying science in English, that was
extremely difficult. Suddenly you're taking physics in English and you’ve not had any
science in English… A lot of teachers left teaching, because if you are 50 years old you
weren't going to suddenly learn English. … [They] wouldn't teach in reform schools…
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The biggest kick back was from the parents… There was a lot of parent resistance
because… The culture. ‘We are an Arabic-speaking country why are our children not
learning in Arabic?’ So yes. Most of that I think was from the parents. (C, personal
communication, 2018)
One interviewee did not think the language of instruction was a big issue:
Language is one of many factors. But there are other factors that affect the teaching
process. The talent and qualifications of the teacher, the content knowledge of the
subject. There are many factors… In my opinion, language is a tool, a tool and not a
destination. To communicate. It’s not important to me, the important thing is that I want
to communicate… The important thing is the learning itself, the learning method. (D,
personal communication, 2018)
While controversial, these educational decisions were deemed necessary for Qatar’s
global aspirations, which were the reasons behind this decision:
In math and science, the international language is English. When you go to the research,
it's all in English you know. So, if you're going to turn out scientists and mathematicians
– which of course Qatar wanted very much to do because they're trying to increase their
research potential within the country from within the Nationals (Qataris) – so they very
much wanted students who are able to participate in the international Math and Science
environment that's in English. So, they wanted their students to be very comfortable in
doing math and science and English. (C, personal communication, 2018)
When we look at the country’s political decisions at the time, we see that there was a
desire for Qatar to become a global player. This desire found its way into education and how
mathematics was to be taught. Eventually, curriculum experts from RAND reported that use of
English as the language of instruction may be impeding higher-order thinking and teacherstudent communication (Brewer et al., 2007). In fact, RAND’s recommendations had never
included teaching mathematics and science in English:
It wasn’t written in the reform. But later on, there was a desire to move it to English.
Actually, historically, I have to be honest, I wouldn’t say that RAND was behind that in
any way. In the reform plan they never touched the issue of the language of instruction.
That was not important. The management, content, delivery, methodology. But at some
stage I don’t know somehow there was a direction, let’s teach math and science in
English. And lots of people had their reservations about that, including RAND
themselves. But then everybody said ok let’s give it a try.
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But people always confuse RAND’s role with failure with English, but that’s normal in
our society, that people confuse the issues… To be frank I don’t remember how it was
pushed on. And of course, it created lots of problems because you don’t have the teachers
you don’t have the textbooks. You don’t have the - it was a big challenge at that time. (A,
personal communication, 2017)

Table 1 shows the percentage of schools using Arabic as the language of instruction in
the math classroom in the 2005-2006 school year (the second year of independent schools). As
the table indicates, all mathematics classes in ministry schools were taught in Arabic, while 46%
of independent schools used English in the mathematics classroom all the time. In the 2006-2007
school year, 59% of independent schools used English in all mathematics classes (Evaluation
Institute, 2008, p. 63). In the 2007-2008 school year, that value rose to 72% and remained at that
level for several years (Evaluation Institute, 2009, p. 69).

Table 1

Stage

System

Use of Arabic in the mathematics classroom in the 2005-2006 school year
Percentages of schools in which Arabic is the language of
Instruction
For all classes
For some classes For no classes
Ministry of Education
100%
0%
0%
Private Arabic
98%
3%
0%
Independent
5%
49%
46%
Primary
84%
7%
9%
Preparatory
88%
8%
4%
Secondary
88%
7%
5%
All schools
84%
9%
8%
Note. Adapted from “A Statistical Overview of Aspects of Schools and Schooling in Qatar,” by the Evaluation
Institute (2007, p. 60).

In the 2010-2011 school year, the percentage of independent schools using English in all
mathematics classes went back down to 56%, as shown in Table 2. The table also shows that
international schools were added to the comparison because this was the first year there were no
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more ministry schools to speak of. In addition, the number of private Arabic schools teaching
mathematics in Arabic was reduced over the years, although these schools were separate from
the independent school system.

Table 2

Stage

System

Use of Arabic in the mathematics classroom in the 2010-2011 school year
Percentages of schools in which Arabic is the language of
Instruction
For all classes
For some classes For no classes
Independent
9%
35%
56%
Private Arabic
38%
31%
31%
International
0%
3%
97%
Primary
12%
29%
60%
Preparatory
11%
28%
61%
Secondary
10%
29%
61%
All schools
12%
27%
61%
Note. Adapted from “A Statistical Overview of Aspects of Schools and Schooling in Qatar,” by the Evaluation
Institute (2012, p. 69).

The following school year (2011 to 2012) experienced even more use of Arabic in the
classroom, with only 46% of independent schools using English in all of their mathematics
classes, and 14% of schools using Arabic in all of their mathematics classes (Evaluation Institute,
2013). The return to using Arabic to teach mathematics was apparent and increasing.

Mathematics Assessments
National Assessments
With the start of the reform, RAND’s team decided that an independent, annual,
assessment that is aligned with the new content standards should be established. This was called
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the Qatar Comprehensive Educational Assessment (QCEA). It was to track the success of the
reform and allow for comparisons between different schools, since parent choice of schools was
a key component of the reform:
I think the Assessment Institute’s role needs to be emphasized… Its role was to publish
independently the results of student attainments and evaluate schools in general
performance. These results aimed to allow parents to verify the status of the schools they
are sending their children to. (B, personal communication, 2017)
The reasons for establishing an additional, annual mathematics assessment (QCEA) was
for independent school accountability, to monitor the progress of the reform, and to provide
school report cards that can guide parents’ school choice.
Having data on all students in all grades in the early years of the reform would allow
analysts to follow students’ progress. In addition, the number of students in Qatar’s
public school system was relatively small. In order to provide school-level information
by grade on school report cards and to use appropriate modeling techniques to gauge
school-level improvements, the best option was to have data for all the students in a
school. Finally, student-level test results would help teachers, students, and parents assess
students’ strengths and weaknesses... The design speciﬁed that assessments would inform
parents as they chose among schools. In keeping with the overall philosophy of the
reform, parental choice is seen as a key tool for ensuring quality, because undersubscribed schools would be forced to improve or close. (Brewer et al., 2007)

These new assessments were not going to replace existing ones but be conducted in
addition to them. Through another RfP, the Evaluation Institute and RAND selected CTB to
develop the new, annual mathematics assessments that would align with the new standards. The
National Opinion Research Center (NORC) at the University of Chicago was contracted to
supervise the printing and administration of the assessments, as well as to develop surveys for
students, teachers, parents, and administrators. The first QCEA was to take place in spring of
2004, so that it can serve as a benchmark of where students are at before the fall 2004 opening of
the first independent schools (Brewer et al., 2007).
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In developing the mathematics assessment, CTB, rather than constructing new items,
adapted items from one of their existing large-scale programs, TerraNova. In adapting the items,
the team worked with education professionals from the Middle East. This was to ensure the
linguistic and cultural appropriateness of the items. The items were then reviewed by the
Evaluation Institute staff (Brewer et al., 2007).
The official first QCEA mathematics assessment in spring 2004 encompassed 25 to 30
multiple choice items, depending on the grade level. The test was 45 minutes long, given in
Arabic, and tested grades 1 through 12. Students in the younger grades had items read out loud to
them. The tests were administered over a four-week period, through April and May of that year.
Teachers and students were given practice tests one week earlier to familiarize them with the
instructions and process. This was because it was the first time standardized testing across grade
levels was to take place in Qatar, and it was an unfamiliar space to many. All ministry and
private Arabic schools, which that year housed about 88,900 students combined, participated in
the assessment, with about a 95% participation rate from students (Brewer et al., 2007).
Since the curricular standards were still being developed when the Spring 2004 tests were
administered, the assessments could not be fully aligned with the standards. In the fall of 2004,
when the Evaluation institute received the results of the tests, the new standards were farther
along in their development. In October 2004, the Evaluation Institute studied the overlap
between the Fall 2004 assessment and the emerging new standards and found that the correlation
was too weak to justify using fall 2004 as the starting position for future comparisons of QCEA
scores. Although the 2004 scores would be reported publicly, they were to be a general
benchmark of student ability prior to the reform but would not be used as the official start of the
testing program for future comparisons. In March 2005, the basic results were released, only as
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percent-correct scores. They were not scaled or manipulated in any other way for deeper analysis
(Brewer et al., 2007).
By this time the development of the Spring 2005 assessments was well underway. The
hope was that this time they would be fully aligned with the new curricular standards. However,
the standards were not available until January 2005, and only as a draft. This meant the test items
had to be developed alongside the standards. This was a challenge, and the resulting 2005
assessment was again not fully aligned with the standards, although more so than the previous
year. In addition, in grades 10 through 12, only the ‘foundation’ level mathematics standards
were tested, not the ‘advanced’ level. All mathematics assessments were still in Arabic.
CTB also used the 2005 QCEA to pilot a mental mathematics test. It was tested on 6 th
grade students. Using an audio CD player, students were to listen to verbal mathematics
problems, and had either 5, 10 or 15 seconds to answer them without the use of a pencil, paper,
or calculator. These items focused on basic operations skills with fractions, measurement, and
some problem solving. The 2005 QCEA was also used to test the effect of the language of
assessment on student attainment. This was tested on 5 th grade students who were enrolled in
schools that had already adopted English as their language of instruction in the mathematics
class. These 5th grade students had an additional set of English-language mathematics items on
their mathematics assessment (Brewer et al., 2007).
These assessments, not just for mathematics but for all four of the chosen reform
subjects, were a large milestone for Qatar and its education system. These were the first ever
independently-developed standardized tests available in the Arabic language. The assessments
set specific performance standards, which were: Meets standards, approaches standards, and
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below standards. Table 3 shows student performance on the 2005-2006 QCEA mathematics
exam. Almost all students did not meet standards in mathematics.

Table 3
Percentage of students meeting standards in QCEA mathematics in 2006
Ministry of
Private Arabic Independent
Education
Grade 4
0%
0%
0%
Grade 5
0%
0%
0%
Grade 6
0%
0%
0%
Grade 7
0%
0%
0%
Grade 8
0%
0%
0%
Grade 9
0%
0%
0%
Grade 10
0%
0%
5%
Grade 11
0%
0%
0%

All Schools
0%
0%
0%
0%
0%
0%
1%
0%

Note. Adapted from “A Statistical Overview of Aspects of Schools and Schooling in Qatar,” by the Evaluation
Institute (2007, p. 57).

Table 4 shows student performance on the QCEA mathematics exam six years later, in
the 2011-2012 school year and the last academic year before the reform began to be reversed.
Between 6% and 11% of students met standards that year. The number of students meeting
standards in mathematics increased but was still minimal. Also, over the years the way student
performance was presented on these reports changed. The report no longer compared ministry to
independent schools because all ministry schools were converted into independent schools by
then. Because the ‘below standards’ level was always the largest category, it was subdivided into
3 further levels to allow student progress within the ‘below standards’ level to show.
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Table 4
Percentage of students at each standard level in QCEA mathematics in 2012
Below
Below
Below
Approaching
Standards
Standards
Standards
Standards
(Level 1)
(Level 2)
(Level 3)
Grade 4
14%
6%
46%
28%
Grade 5
8%
0%
46%
38%
Grade 6
6%
7%
41%
40%
Grade 7
12%
8%
40%
34%
Grade 8
7%
9%
36%
42%
Grade 9
13%
7%
32%
37%
Grade 10
19%
9%
33%
33%
Grade 11
32%
6%
27%
24%

Meets
Standards
6%
7%
7%
7%
6%
11%
7%
10%

Note. Adapted from “A Statistical Overview of Aspects of Schools and Schooling in Qatar,” by the Evaluation
Institute (2013, p. 64).

International Assessments
Qatar’s purpose in embarking on this grand reform of its education system was to
produce the human capital needed to develop the country politically, economically and socially,
allowing it to compete globally as an advanced nation and a knowledge-based society. An
important indicator for its education system’s success would, therefore, be how well its students
are performing relative to those in other nations. In 2006, Qatar took part in international testing
for the first time. Students in Qatar took the 2006 PISA exam. They ranked last in mathematics,
at 52nd place, with a score of 318. In 2009, 2012 and 2015, their average score was 368, 376, and
402 respectively. It is important to note that a variety of students from a variety of schools in
Qatar take these international tests, not only Qatari students. In 2007, students in Qatar also sat
for the TIMSS assessment for the first time. Fourth graders ranked second to last in mathematics,
with an average score of 296. Eighth graders came in last in mathematics, with a score of 307. In
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2011, there was an improvement on TIMSS with fourth grades scoring an average of 413 and
eighth-graders 410. In 2015, they went up to 439 and 437 for fourth and eighth graders
respectively. While mathematics performance improved from each testing cycle to the next, it
remained low compared to other participating nations. Doing well on an international scale was
very important to Qatar:
They definitely were concerned about demonstrating achievements in PISA and TIMSS,
that was definitely a high priority. And so, I'm sure that the people who make the rules or
regulations in Qatar are very encouraged by increasing those scores. But you know
they're wanting to see those move up. (C, personal communication, 2018)
The reasons for participating in international tests was that Qatar was now concerned
with its students’ performance at the global level, whereas before it was only concerned with
local performance. The leadership’s aspirations were no longer to spread literacy, but to compete
internationally. Qatar’s low performance fueled the continued emphasis on education in the
country. There were several possible reasons given for the low performance on international
tests:
It’s not just Qatar, all Arab countries are below average. But Qatar in the last assessments
have seen improvement in their math performance. They’ve seen improvement. But we
continue to be under average… You know change needs time, it needs good teacher
training, it needs research and studies, we [have to] study [the problem] through research
and see, how we can solve this problem. You know what I mean. But there is
improvement. There are a lot of efforts being made. But we are always in need of lots of
research until we can pinpoint what could fix these problems. (D, personal
communication, 2018)
The problem is, and they’ve started fixing it a little, and this was the reason for the large
increase in failing that I told you about earlier… That they [PISA & TIMSS] bring exams
that have nothing to do with the curriculum. Problems that have nothing to do with [the
problems] you’ve studied, they’re only related to the formula/equation you’ve studied.
So, the formula/equation you’ve studied, they intertwine it into lots of problems, indirect
problems and stuff, for example real-life problems, stuff like that. So that the student
doesn’t know what to do. And also [in Qatari schools] they still do their exams using
questions that they [the students] are familiar with, [the students] know the exam
questions will come the same as the text book, the same as the review sheets.
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They actually told the schools to stop doing review sheets, because the students would
depend on the review sheets and not study. So, they stopped making review sheets.
But they still give them questions in their notebooks that give an idea of the questions
that you’ll get [on the exam]. So, they’re used to this system…. In Qatar, they’re used to
the question coming like it did in the homework, only slight differences but nothing
major…. So that’s why when you get them these questions from abroad, where it’s a
question they don’t know, a question that’s very convoluted they can’t understand it, and
they don’t know how it’s supposed to be solved… So we’ve been taking [the students]
recently, the ones that participate in [international tests], and we would strengthen their
math. We would give them questions that have difficulty, that are complex, life
problems… We’d spend a long time with them, explaining to them. So that when they
take the test, they can understand what this stuff looks like. (E, personal communication,
2019)
The review sheets that interviewee E is referring to were described earlier in this chapter.
Teachers usually summarize, for example, a term’s worth of material into 5 review sheets
composed of 25 questions and answers. They distribute these review sheets to the students a
week or two before the exam. The exam questions are then selected from among the questions on
the review sheets. So, for example, out of the 25 questions, 15 will be on the final exam.
Therefore, the students need not study the material, they only memorize questions and answers
on the review sheets. The studying and assessment process is reduced to memorization rather
than critical thinking and problem solving. For this reason, according to interviewee E, they are
unable to solve problems on international tests. Because even though they may know the formula
that is required, they have only learned a specific way to apply the formula for a specific type of
question. RAND’s reform attempted to correct these habits, but like the interviewee stated, such
change needs time, especially with teaching and learning habits that have been part of a culture
for decades:
One thing was that in the ministry schools, and we found that this held over, was the very
teacher-centered method of teaching, which of course typically does not result in as deep
an understanding… People taught the way they were taught which was drill and practice.
So, a lot of drill and practice, low level learning. (C, personal communication, 2018)
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International tests such as PISA can also shed light on many discrepancies in
mathematics performance among students in Qatar. The most obvious is the difference in
mathematics performance between males and females, in favor of females. This is shown in
Figure 13. This is significant because many scholars associate developing countries and low
gender equality with reduced educational attainment for girls. However, this is not the case in
Qatar, and in fact, the figure shows that in many more developed and egalitarian countries, males
are outperforming females.

96

Figure 13: Difference in Average scores of female and male students on 2012 PISA
mathematics literacy scale (OECD, 2019)
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Most interviewees provided an explanation as to why females outperform males in Qatar,
and these explanations were similar in their reasoning:
This has been all the time, before the reform after the reform. In school in general, not
only in math, they do better in achievement in school, that’s why they enter university in
larger numbers than men. That’s why always they are the top 10 in high school results,
90% are girls. Not only Qatar, most of the Gulf, even Asian countries. What’s the reason?
I don’t know everybody tries to explain it. Maybe girls are staying at home they have
more time to study, maybe they are more motivated. And maybe girls in oriental societies
like us, Asian societies, they have to prove themselves they have to work hard. Especially
in our society getting a university degree is very important for a girl because otherwise
where is she going to work?
For a boy he can work in the police, in the army, for a man any job he can work in is
respectful within the society. But for girls there are certain jobs that are socially
respectable for a girl and all these jobs are professional, you have to have a degree to
work as a teacher, as an accountant, as engineer, as a… So I think motivation is a very
much a part of that and how large are your opportunities or how huge are your
opportunities. How much a university degree can increase these opportunities because
you are a woman. But the problem now is so difficult because everything is changed. But
yes, I think that’s the reason, education and trying to have independence, trying to have a
career for a woman is very important. Education is one way of having more
independence. (A, personal communication, 2017)
It has been always the case. The girls always and with no one single exception, outperform the boys. The reasons are one the girls are not distracted, as they tend to stay at
home after school, and have less opportunities to socialize with their classmates. On the
other hand, boys have the full freedom to spend their time after school. They can stay the
whole time after school out until bedtime. Usually, they like to hang out with their friends
doing different activities, sport activities, hanging out in “Majlis” and cafes…The girls
have more time to focus on school duties, as distraction opportunities are less.
One more factor, they like to prove themselves positively, by out-performing peers of
boys. They want to advance themselves socially. One way to do so, by performing well in
education, as it leads to holding well-paid jobs, where they can have bigger impact on the
community. They are not satisfied by being mothers and wives, they want a role beyond
their families. Being qualified is the only way to hold a high rank position in the
community. (B, personal communication, 2017)
Because the girl has nothing to do. The girl is controlled by her family. They tell her
don’t go here or don’t do that. She’s not like the boy who’s out at night for example…
She is limited. But boys are not limited. The male students go out any time… If they
studied maybe they would be like the girls… But it’s not really on their minds. You know
a girl is keen on being a good academic performer… But the boy doesn’t care. (E,
personal communication, 2019)
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They always keep saying that girls are more motivated and stuff, but what I’ve seen in
the university, especially years ago, is that years ago the girls didn’t drive. So, when they
have a break between lectures what do they do? They go to the library. They review
materials together and so on. The boys all drive, so whenever they’d have a couple of free
hours they go out, sit at a cafe, eat, drink, hang out. So, the effort they put in is less than
girls. Even at the university when we’d get visitors and give them a tour, if we’d start
with boys’ campus then girls’, as soon we entered the girls’ campus they would say, ‘oh
classes are in session today?’ Because suddenly there would be so many students there
would hardly be space to walk. But the boys’ campus would be so empty.
Also, girls are four times the boys at Qatar University, girls 76% approximately... We
have about 20,000 students, about 15000 girls. Of course, a lot of the boys go to the
States if they get a scholarship. Why would they go to QU if they have a chance to go
abroad? Of course, a lot of them join the army. If they go to the army out of high school
they get great salaries, they train them… In 1996 Qatari girls became allowed to drive.
But the concept of a girl driving still wasn’t there. It took a while. It felt very natural for a
girl’s dad to drive her everywhere. And going to and from the university there were
buses, just like schools. The boys could drive and wander off, but girls not. (F, personal
communication, 2019)

Interviewee A is correct in saying that these differences are in all subjects, not just
mathematics. In fact, according to the PISA 2015 results, mathematics is the subject with the
smallest performance difference in favor of girls. While in mathematics, girls perform better than
boys with a statistically significant difference of 12 points, in science literacy, girls perform
better than boys with a statistically significant difference of 23 points. And in reading, girls
perform better than boys with a statistically significant difference of 53 points. These trends are
aligned with the OECD average pattern for boys and girls in those three subjects, in Qatar the
overall scale is just shifted further in the direction of females.
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Another discrepancy that was highlighted by the PISA was that of immigrant versus local
performance. This is shown in Figure 14, which shows the table generated from the official PISA
website using “immigration status” as the key variable. While globally, a native population is
usually at an advantage academically, here we see the opposite. Natives perform worst, followed
by second-generation immigrants, and then first-generation immigrants. The longer a student has
lived in Qatar, the worse they are likely to perform.

Figure 14: Qatar averages for PISA mathematics scale by Index immigration status for 20062015

Figure 15 shows the same type of table generated but for “student support for scientific
inquiry” on the PISA attitude scale rather than the PISA score. The database only has results
available for 2006, Qatar’s first year participating in PISA. The native population shows the
lowest level of support, followed by second-generation immigrants, and then first-generation
immigrants.

Figure 15: Qatar averages for support for scientific inquiry by immigration status
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Mathematics Teacher Preparation
The need for better-trained teachers, and specifically mathematics teachers, was
identified very early on in RAND’s investigations (Brewer et al., 2007). As mentioned earlier,
RAND’s school reform was met almost immediately with a request to aid in reforming Qatar
University, including the College of Education (Moini, Bikson, Neu, & DeSisto, 2009). In order
to describe the changes in mathematics teacher education and preparation, one must take a step
back and understand Qatar University’s reform.
Qatar University started its reform project in 2003, two years after RAND was hired to
evaluate the nation’s public education system. RAND assisted with this reform, which would last
until 2007, although it was agreed that RAND’s role would be limited. The reform began by
promoting the then vice president of Qatar University to become president of the university, with
the task of launching this reform. When asked why Qatar University launched its own reform,
interviewee F explained:
[It was driven by] RAND. That was the direction of the country. The new administration,
Sheikha Moza and everything, said they want QU not to go in the direction of… Because
of course QU was set up by Egyptians. So, it was established with a somewhat traditional
system, lectures and at the end of the semester an exam and that’s it. There’s no, for
example, that a student does a project, a term paper, that stuff. No. Just studying and an
exam, studying and an exam. The traditional way of teaching.
So, the direction that the country was moving in… And at the time they changed the
president of the university, in 2003 they hired Sheikha Al Misnad, and they gave her this
task. That you have to change QU. It can’t stay in this old way… For sure his highness
the emir, and Sheikha Moza were the ones who chose Sheikha Al Misnad… So they
changed the president and put Sheikha Al Misnad to lead the effort. (F, personal
communication, 2019)

Dr. Sheikha Al Misnad had previously served as Vice President of the University and
was a graduate from Qatar University's College of Education, where she returned after her
doctorate from the UK to teach at the college. She was also on the RAND school reform team
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and involved in several other prominent educational projects (F, personal communication, 2019).
To clarify, “Sheikha” can serve both as a female first name (as with Dr. Sheika Al Misnad,
whose first name is Sheikha) and as a female royal title (as with Sheikha Moza, whose first name
is Moza).
Qatar University’s reform began by restructuring many departments and programs at the
university:
The first proposal said that the sciences and engineering should be combined, to become
the school of science and engineering. But they said this will be something very
exceptional, it will be a very strong college. But the problem would be that they wouldn’t
have solved the main problem at QU, the main problem at QU is the humanities college.
Because this is made up of all the people that went and got their degrees in Arab
countries, about 90% of them in Egypt. The history, sociology, social work, Arabic,
geography people, all of those studied where? In Egypt. So, this is the low-quality
education where they don’t know about anything [outside their specialty], they don’t
know how to use technology, don’t know any English, nothing…
So, they wanted to improve these humanities people. But merging the sciences with
engineering will make one very strong college and the humanities would remain very
weak. It won’t have changed at all. So, they said the best thing is that we merge it with
the college of science so that [the college of science] raises up the humanities. (F,
personal communication, 2019)

At this point, it is important to explain that from the founding of Qatar University in the
1970s, the language of instruction in the College of Science and the College of Engineering were
in English, while the humanities were in Arabic. Therefore, the humanities professors had to
obtain their graduate degrees from nearby Arab countries, while the faculty in the sciences
(which included the mathematics department) and engineering had usually travelled to the UK or
USA to obtain their doctorates. This was the reason for the cultural gap described by interviewee
F between the humanities and science and engineering faculty. For example, interviewee F
explained that in the humanities departments, faculty were still handwriting rather than typing
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their handouts and exams for students, which would have been unacceptable in science
departments. Interviewee F continued to explain the merger to create the college of Arts and
Science (CAS), and how it ultimately affected mathematics teachers’ preparation specifically:
Of course, they [the humanities] have improved a lot, and the college of science is the
one that got weaker. So, they benefited, and we drowned. Because we had a total of 500
students, and they had 4500. So of course, automatically, are you going to pay attention
to the 5000 or the 500? Of course, all the efforts went towards the 5000. So, the sciences
were lost. Especially because they when they merged the two colleges, they merged the
departments too. So, each college for example had 10-12 departments, you can’t have
CAS now have 25 or 30 departments. So, they kept merging them. For example, they
joined chemistry and geology and marine science… when they would merge
departments, the ones with more students would take priority. The math department was
merged with physics and statistics to become the mathematics, physics and statistics
department.
When they first merged, they were running normally, but statistics had more students. So,
they formed a committee to evaluate should - because of course the numbers were so
small, its known here that math and physics have very low demand – so they made a
committee to evaluate whether these programs are worth keeping or should be frozen.
While they make a new curriculum and to attract more students and better students,
attract more Qatari students, and so on. So, they made a committee and that committee
said yes, it’s better to freeze these programs until we make a new curriculum and let’s
start phasing out the students. They stopped admissions. Only physics and mathematics
[were frozen], they left statistics. It had a more students, and it had males and females.
Math and physics had almost all females only.
When these programs first started, they opened for males and females. And then after a
few years they closed in males and stayed in females, that was before the reform, it’s
unrelated. Now they closed in females too. They just offer service courses. Calculus 1
through 4 for engineering. And physics 1 and 2 and a lab, also for engineering. They
were phased out by 2008. After about 5 years from this decision, they felt that of course
there’s a problem. Because in 2000 they closed the mathematics program in College of
Education. Originally you had two options. For example, you want to study math. Either
you study math in College of Science, or you study math in College of Education. Now
you had no options. (F, personal communication, 2019)

To re-emphasize interviewee F’s point, from around 2004 to 2011 there was no
mathematics program nor mathematics education program at QU. There was no path for a
potential mathematics teacher to train. This was in the midst of mathematics education reform,
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where the need for skilled mathematics teachers was constantly expressed. This long phase of
restructuring and phasing out programs during the QU reform lead to a situation where there was
nowhere to study mathematics or become a mathematics teacher. In fact, the Qatar University
website documents this problem on its timeline at the 2009 timestamp:
2009: SEC urges reinstatement of Education programs (primary opens in 2011, secondary
in 2012). (Qatar University, 2019)
So, for years Qatar had no mathematics programs for teachers, at the same time that they
were deep into mathematics education reform. While, as stated in their timeline, the mathematics
programs at QU re-opened in 2011 and 2012, the mathematics department at CAS did not reopen until 2018, and only with a specialty in actuarial mathematics (F, personal communication,
2019). The shortage of trained teachers resulted in hiring standards continuing to be low:
All schools can hire people without having an education degree… In other words, they
don’t have to know anything about teaching, to get a job at a school… You [just] have to
graduate from college… There’s also a high percentage of foreign teachers, who got their
degrees in other countries. Where they did have to have a teaching degree…. Mostly
Egypt and Lebanon… They were moving towards insisting you at least have a degree in
the subject area but I’m not sure that that’s established, and I’m guessing it’s not. In other
words, you don’t have to have a math degree to teach math in schools. (C, personal
communication, 2018)

During the reform phase, there were other efforts outside of the College of Education to
train more mathematics teachers. An Australian portfolio system was imported and applied for a
short time, and then discarded:
One of the focus was that teachers were undertrained. Licensure has been an issue, big
issue. And the licensure method that they spent so much time and money putting into
effect… It wasn't working at all. And they threw it away… They were doing it for many
years it was out of Queens in Australia. And they spent millions on these people! Having
them develop a system… And it was a portfolio system, that teachers would be licensed
through a portfolio system.
You would get a job with a school without showing any proficiency, don’t have to have a
degree in anything [just any bachelor’s degree], you get a job. Then you develop a
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portfolio showing lessons using technology, lessons using students’ involvement... Put up
your test, and of course you develop these tests yourself… So, you would put up this
range of materials that - how you communicate with parents, a range of teacher skills You would put up materials online and you would explain how you think that shows you
have mastered that skill, that teaching skill.
Then you would present that in front of a committee which has the principal, the teachers,
a couple of parents. There's a committee. And you present it and they score you. Then
you reach the next level. Then after you've taught a couple of years you can go back so
you can reach the next level, so that was kind of the system. To reach a higher level. I
think there were three levels. There was like a beginning, intermediate, and master
teacher level, and within five years you have to have gone up two levels or something
like that.
We were actually doing the training for the committees that were supposed to be
reviewing these portfolios. Well, of course there is no standardization because individuals
from the school and community were evaluating these portfolios. Well, you've got all the
personal and political things going on. You can imagine who’s going to get licensed and
who’s not… Who’s going to decide whose portfolio is acceptable and whose is not.
Because evaluating a portfolio is very qualitative in nature, teachers were saying there
was favoritism. And so, it wasn’t working at all… They [eventually] discarded the
portfolio system, which they spent years and years working on it. (C, personal
communication, 2018)
There are many variables that explain Qatar’s difficulty with finding, training, and
retaining quality teachers:
Teachers in the boys’ schools tend to be less qualified… They’re harder to get. The
prestige value and the income… It’s much harder to get men teachers, and the less
qualified could more easily find a job… Teaching as a profession is not highly valued in
Qatar. And so therefore usually there are more job options for men, and so teaching is not
high among their choices. They also don’t get a lot of family support for going into
teaching, because it’s not highly valued.
Higher pay [would help with value]. Of course, that’s how most countries value a
profession. Is how much they pay it. And yes, I think higher pay for the teachers would
very much raise the prestige value. [Current salaries are] quite low. For a country… And
the strange part was Qatar was pouring billions of dollars into schools, but it wasn’t going
into teachers’ salaries. So, you weren’t getting the quality teachers… Which is the basis
of student achievement, is a quality teacher. And they were doing all these other things
you know, pouring billions into developing these tests and these standards and, you
know, this portfolio system, but what they weren’t doing is putting it into teacher salaries.
(C, personal communication, 2018)
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The benefit [of the reform] is that they are working on the teachers. The work is really
hard for them… And at the same time there is supervision on every school, every four
years. This is very good… That every 4 years a group from the ministry… They spend a
week at the school. And they go into any lesson, they just go in, you’ll find the door
opening. And they see… And they ask the girls, they ask the girls is this teacher good or
not? What does she teach? (E, personal communication, 2019)

Summary
Before the reform, the story of education in Qatar revolved around three entities: Ministry
schools, Qatar University, and the Ministry of Education. At the end of this phase, there are
many new “players”. We have RAND, a foreign consultant. We have RAND’s creation: The
SEC. The SEC slowly replaced the oldest ministry in Qatar, the Ministry of Education. RAND
also helped reform Qatar University. In addition to this, Qatar Foundation was expanding
Education City rapidly, its western campuses spreading year by year. In 1995, if one had
mentioned Qatar Foundation, Education City, RAND, the SEC, or even Aljazeera, to any Qatari,
they would not have recognized these names. But 10 years later these institutions became the
heart of development and controversy in Qatar.
In mathematics education, this phase saw the introduction of Qatar’s first mathematics
standards. It also experienced teacher-made mathematics curricula, teaching in English, and the
addition of a new set of mathematics assessments. Also, in this phase, Qatari students sat for
international mathematics tests for the first time. Students’ mathematics performance continued
to be low, both locally and internationally, although there were small improvements. The reform
initiative recognized that there was a shortage of quality mathematics teachers and attempted to
train and license teachers in several ways. However, Qatar University closed both its
mathematics program and its mathematics education program, leaving no options for
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mathematics teacher training at the college level. Overall, this phase from 2004 to 2011 is the
most volatile and dynamic out of the three phases. This is true at the mathematics classroom
level, and at the wider societal level.
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Phase III: Mathematics Education after Reversing the ENE Reform
This section describes mathematics education in Qatar from 2012 until 2018. In 2012, the
SEC issued a decree stating that Arabic will be reinstated as the language of instruction in all
independent schools. This was effective immediately at the start of the 2012-2013 academic
year. In addition, while all schools are still called independent schools, they returned to being
centrally controlled by the SEC, which was now mainly composed of former Ministry of
Education officials. So, in effect, the reform only achieved a name change for the ministry.
Instead of ministry schools, Qatar’s public schools are called independent schools. But they are
functioning like the ministry schools they once were. In 2014, the SEC name was officially
removed and changed back to the ‘Ministry of Education and Higher Education’.

Mathematics Standards and Curriculum
Before the ENE reform, Qatar had no mathematics standards, only a curriculum. After
the reform, they created standards but abandoned a national curriculum. In 2012, the SEC
decided to print mathematics textbooks again and have a national curriculum that all schools
follow. The reason for this was the pressure from teachers, schools, and parents that was
described in earlier sections of this chapter. In addition, the language of instruction had been
changed back to Arabic, so this new curriculum needed to be in Arabic. These abrupt changes
meant that there was a rush to print textbooks. This rush was evident in the textbook quality that
year.
For example, Figure 16 shows the 12th grade mathematics textbook for the academic year
2012 to 2013. We can see that the textbook is published by the SEC, as their logo and name is at
the top right corner. The words “supreme education council” are written in both English and
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Arabic. All writing is in Arabic except for the academic year at the bottom. The year is written
using Western Arabic numerals, which originated from Hindu-Arabic numerals and are
commonly used in Europe and within English language texts (Smith & Karpinski, 2013), as
opposed to the Eastern Arabic numerals shown in the 1998 textbook on page 47. For simplicity,
this study will use “English numbers” to refer to Western Arabic numerals.
The academic year in this textbook is written using English numbers but from right to left
in the Arabic direction of writing. What is meant is “2012-2013’. The textbook opens to the right
like all Arabic books. In the center is an image of a known mosque in Qatar with interesting
geometric constructions. The publishing information that is usually found at the start of a book is
absent, the book opens straight to a second title page and then a contents page.
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Figure 16: Qatar's 2012-2013 mathematics textbook for 12th grade foundation track

Figure 17 shows the contents page, which is very brief compared to the 1998 textbook.
The page numbers are in English but in the Arabic direction, and the unit names are written in
both English and Arabic with some spelling errors. The book’s page numbers are written in
English.

110

Figure 17: Contents page of Qatar's 2012-2013 mathematics book for the 12th grade
foundation track

Figure 18 shows page 9, a review of what was learned previously. We see that the
questions and formulae are in English, and the instruction are also available in Arabic on the
right side. The font size is inconsistent.
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Figure 18: A sample page (page 9) of the 2012-2013 mathematics textbook for the 12th
grade foundation track

Figure 19 shows page 11, the first page of unit 1. A diagram illustrating the number sets
is in English, while the explanations below are mostly in Arabic. Key words are in English and
sometimes emphasized with a different color. There is inconsistency in the presentation. A panel
on the left side of the page states the standard number, the objectives of the unit (in Arabic) and
some vocabulary words in both English and Arabic for reference.
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Figure 19: A sample page (page 11) of the 2012-2013 mathematics textbook for the 12th
grade foundation track

Figure 20 and Figure 21 show pages 12 and 13, which contain three examples and their
solutions and then three problems. There is a mix of Arabic and English. Some questions are
asked only in Arabic, some in both Arabic and English. The solutions are also sometimes in
Arabic and sometimes in English. The font is also inconsistent, and while some equations are
typed, some are clearly images that were pasted onto the page and are therefore more pixelated.
The questions are numbered in English, but in the right to left direction. Again, there are typing
errors such as on page 13 there is problem a), b), c) and then a) again. Also, in this case, the
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letters are on the right and the parenthesis on the left, to be read from right to left. But in the
same problem the question is asking to select which numbers are irrational, and the choices are
now displayed from left to right, both in terms of parenthesis placement and order of the letters.
This textbook was created during a time where there was a rush to implement rapidly changing
policies, and where language of instruction was highly debated. These factors may have created
the resulting inconsistencies in this textbook.
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Figure 20: A sample page (page 12) of the 2012-2013 mathematics textbook for the 12th
grade foundation track
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Figure 21: A sample page (page 13) of the 2012-2013 mathematics textbook for the 12th
grade foundation track

While the mathematics standards have remained unchanged and did not generate
controversy, the curricula continued to change. By 2016, Qatar had changed its mathematics
textbooks. As another example, Figure 22 shows the cover of the mathematics textbook for
fourth grade, for the Fall of 2016. This textbook is published after the SEC was changed back to
the Ministry of Education and Higher Education. In the top right, we see the logo of the Ministry
of Education and Higher Education, entirely in Arabic. The dates on the bottom right are in
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English but with an important difference. The date is provided in both the Gregorian calendar
form (2016) and the Islamic calendar form (1437), which states the number of years since the
Islamic prophet is said to have migrated from Mecca to Medina to establish an Islamic state. The
Islamic date typically appears on all official documents in Qatar, and students date their work
using both dates. This Islamic calendar date was absent from the 2012-2013 textbook published
by the SEC. At the bottom left an additional logo appears: “Obeikan”. A look inside shows that
this is an Arabic edition published by Obeikan, a Saudi Arabian publishing company. It is from
an English edition of the book published by McGraw-Hill Companies, titled “Math Connects,”
from 2009. So, these new ministry-published textbooks are Saudi translations of US textbooks.
The reason for the use of the translated Saudi textbooks was that the quality of the SEC
textbooks was low, as illustrated by the 2012-2013 textbook. This led to the desire to use
textbooks that were designed elsewhere rather than having educators in Qatar create their own
textbooks. The Obeikan textbooks were are already translated by the Saudi company from
American books, and ready to use. Qatari officials only had to customize the non-content pages
of the books.
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Figure 22: Qatar's 2016 mathematics textbook for 4th grade

Figure 23 shows the next page of the Obeikan mathematics book. It is the national
anthem written out and a photo of the new ruler as of 2013, Shaikh Tamim bin Hamad Al-Thani.
In the lower half of the page, there is a box showing the Qatari flag and the reasoning behind its
design. The 2012-2013 textbook did not have any national symbols like these.
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Figure 23: The first page of Qatar's 2016 mathematics textbook for 4th grade

The next page, shown in Figure 24, provides a summary of the Qatar National Vision
2030. The Qatar National Vision 2030 was a document published in 2008 by the Qatari
government, in both Arabic and English, detailing its goals for diversifying its economy and
creating an advanced, knowledge society by the year 2030, including strategies and initiatives for
achieving these goals (General Secretariat for Development Planning, 2008). The summary of
the Qatar National Vision 2030 in this mathematics textbook is in Arabic, as is all other writing
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on the page except the years, which are in the Gregorian form. Figure 25 shows the first of a
two-page content page. This is much more extensive than the 3-line content page of the 20122013 textbook. Everything is in Arabic except the numbers.

Figure 24: Inside Qatar's 2016 mathematics textbook for 4th grade
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Figure 25: The contents page of Qatar's 2016 mathematics textbook for 4th grade

Figure 26 and Figure 27 show pages 10 and 11, the start of unit one. The font, colors, and
spacing are consistent. Most words are in Arabic except for the table at the top of page 10 and
the list of terms on the right side of page 11, which is bilingual.
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Figure 26: A sample page (page 10) of Qatar's 2016 mathematics textbook for 4th grade
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Figure 27: A sample page (page 11) of Qatar's 2016 mathematics textbook for 4th grade

As a final example, we can see page 15 in Figure 28. Questions 7, 8 and 9 show a lot of
code-switching between Arabic and English. For example, problem 8 states: How many
thousands are in 1,000,000? The word “thousands” and the number 1,000,000 stand in English
among the remaining Arabic words. The intent is clearly to ensure the student recognizes these
terms in English.
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Figure 28: A sample page (page 15) of Qatar's 2016 mathematics textbook for 4th grade

After this, the mathematics textbooks changed yet again. Saudi Arabia was part of the
blockade against Qatar in June 2017, which ended all trade and relations between the two
countries. This included the mathematics textbooks, and put Qatar in a situation where it again
needed to find new mathematics textbooks. The Gulf diplomatic crisis was the reason behind the
move to the current books in use. The mathematics textbooks being used presently are
translations of the Pearson’s books from the United States. Figure 29 and Figure 30 show the
cover and an inside page of this textbook. The cover includes an Arabic logo for the Ministry of
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Education and Higher Education, and all writing is in Arabic except for the dates. Both the
Gregorian calendar year and the Islamic year are on the cover. A look inside shows a similar
language pattern to the 2016 book: Writing in Arabic and numbers in English, as illustrated in
Figure 30.

Figure 29: The cover of Qatar's 2018 mathematics textbook for 7th grade
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Figure 30: A sample page of Qatar's 2018 mathematics textbook for 7th grade

Officially, the Ministry of Education still uses the standards developed in 2004, and they
have not been altered since (E, personal communication, 2019). However, since the books being
used now are translated curricula, they cannot possibly be aligned with Qatar’s mathematics
standards.
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Mathematics Language of Instruction
In 2012, the SEC issued a decree reinstating Arabic as the language of instruction in
mathematics and science in all independent schools. It also reinstated Arabic as the language of
instruction Qatar University in the humanities departments. This decision left many faculty
wondering when and how Qatar University fell under the jurisdiction of the SEC (F, personal
communication, 2019). The SEC began printing textbooks in Arabic again, which were
presented in the previous section. This change in language was the embodiment of the counterreform. The new textbooks described in the previous sections were a product of this decision.
While this seemed to be a welcome change, it was still a transition and came with its challenges:
Gradually Qatar realized it was a mistake and of course they went back to Arabic in math
and science... But they did that almost overnight. They made the decision and that fall
they were supposed to start. Well now they didn't have any materials in Arabic…. The
SEC was sending out the materials on Thursday - the SEC now is developing materials and they were developing them and sending them out the week before they were
supposed to be taught. So, you know that was another transition. That was another
transition period that was very very difficult, and you had people that had spent several
years trying to hire these English speakers to teach in math and science…. Then all of a
sudden, they say no starting in September you’re going to teach it in Arabic, well now the
math and science teachers were English teachers not Arabic teachers. So now you have
the same thing as when it began.” (C, personal communication, 2018)

When asked about the biggest change in mathematics education in Qatar during her
career there, interviewee D described this phase:
The biggest change is when we were at the turning point, when math teaching went back
to being in Arabic. RAND’s project, the focus was on teaching math and science in
English, even though the official language [of the country] is the Arabic language. (D,
personal communication, 2018)

Some speculated that Qatar’s performance on international tests was the reason for the
language change:
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One of the important things… Is the participation in the international tests, TIMSS and
PISA… They are very bad and they were, according to my knowledge, they were the
reason for the reverse reform. They were very alarming. It’s good that the country had the
courage to participate in such tests, and they announced the results which is very
courageous also. Then they tried to act on it.
I think the first time it was shocking, and they were trying to improve education in those
subjects. But the next time, the second time, they were still, the results were slightly
better but not really good compared to the rest of the world, especially compared to the
rich countries. So they brought consultants to analyze the results, and they were told - I
was told this from the people who work in the ministry - that the consultants said, ‘the
students who study in a language other than their mother tongue don’t do well in the
tests.’ So overnight they changed [the language of instruction] from English to Arabic.
(G, personal communication, 2019)

An important difference between using Arabic to teach mathematics before the ENE
reform and after the reversal of the reform was that teachers are now required to use Modern
Standard Arabic when teaching. Before the reform, when teaching in Arabic, every teacher used
his or her Arabic dialect to teach, which may or may not match the students’ dialect. This even
applied to Arabic classes where the teacher is teaching the Arabic language. Arabic dialects can
differ greatly depending on the country and even city a speaker is from and are many times
mutually unintelligible. In addition, these dialects differ from Modern Standard Arabic. So, the
use of personal dialects for instruction was not helping students acquire fluency in Modern
Standard Arabic, in which textbooks were printed and which is used in assessments. This has
changed:
The nice thing now is that when teaching, every teacher, teaching any subject, has to
speak in standard Arabic. So, she can’t speak in her dialect like the old days. They used
to teach using [Arabic] dialects, each teacher in her dialect, the Egyptian one in Egyptian,
the Syrian one in Syrian… No. Now they have instructions they all have to teach in
standard Arabic. So that all the students can understand. And it also strengthens the
students’ [standard] Arabic.” (E, personal communication, 2019)
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Table 5 shows the percentage of schools using Arabic as the language of instruction in
the mathematics classroom in the 2013-2014 school year. It shows that 100% of independent
schools reported using Arabic for all mathematics classes. This was the first school year after the
change of leadership from Sheikh Hamad to his son Shaikh Tamim. As of 2018, the language of
instruction continues to be Arabic and there are no indications that decision-makers,
administrators, teachers, or students are seeking a change.

Table 5

Stage

Type

Use of Arabic in the mathematics classroom in the 2013-2014 school year
Percentages of schools in which Arabic is the language of
Instruction
For all classes
For some classes For no classes
Independent
100%
0%
0%
Private Arabic
29%
7%
21%
International
2%
1%
96%
Primary
55%
1%
43%
Preparatory
53%
0%
45%
Secondary
58%
1%
40%
All schools
67%
1%
31%
Note. Adapted from “A Statistical Overview of Aspects of Schools and Schooling in Qatar,” by the Evaluation
Institute (2015, p. 59).

Mathematics Assessments
The QCEA examinations continued for only three more years during this phase. Table 6
shows the results from 2013 QCEA in mathematics. It indicates a continuing steady
improvement, although most students still do not meet standards.
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Table 6
Percentage of students at each standard level in QCEA mathematics in 2013
Below
Below
Below
Approaching
Standards
Standards
Standards
Standards
(Level 1)
(Level 2)
(Level 3)
Grade 4
16%
0%
30%
33%
Grade 5
9%
4%
35%
39%
Grade 6
6%
3%
37%
36%
Grade 7
4%
3%
29%
45%
Grade 8
7%
4%
30%
44%
Grade 9
10%
4%
28%
37%
Grade 10
26%
8%
20%
32%
Grade 11
23%
2%
31%
27%

Meets
Standards
20%
13%
18%
20%
15%
21%
15%
19%

Note. Adapted from “A Statistical Overview of Aspects of Schools and Schooling in Qatar,” by the Evaluation
Institute (2014, p. 54).

The year 2013 was the last year in which the results of the QCAE were reported as shown
in Table 6, indicating the percentage of students meeting standards by grade level. The 2014 and
2015 results were presented differently by the Evaluation Institute. Only raw average scores were
provided, on a scale that differs from the previous years, and with no explanation in the report as
to how to interpret these numbers. The reports compared the current year’s scores to the previous
two years.
Table 7, adapted from the Evaluation Institute’s report, shows how the QCEA results
were presented to show the 2015 performance. It shows a comparison between 2013, 2014, and
2015 performance on the mathematics QCAE. It demonstrates a general improvement over the
years but does not explain what the numbers mean. After the 2014-2015 school year, the QCEA
was abandoned altogether.
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Table 7
Average QCEA mathematics subject scores 2013 to 2015
Average Score in
Average Score in
2013
2014
Grade 4
20
27
Grade 5
18
26
Grade 6
19
27
Grade 7
18
21
Grade 8
17
21
Grade 9
17
22
Grade 10
14
27
Grade 11
14
23

Average score in
2015
20
27
30
21
22
23
26
27

Note. Adapted from “A Statistical Overview of Aspects of Schools and Schooling in Qatar,” by the Evaluation
Institute (2016, p. 110).

The continued low performance led to the abandonment of the QCEA:
They quit doing them… because like I said the scores were abysmal I mean I think one
year, one student in all the schools achieved standards… One… When you go back and
look, there were some years that not a single student achieved math and science
standards. And so, the scores were abysmally low and they didn’t seem to get better.
They expected them to get rapidly better, but they didn’t. And so, the scores were so
low… they quit that test when the schools started going back to the ministry. (C, personal
communication, 2018)

Mathematics assessments in Qatar returned to the way they were before the reform;
teacher-made assessments for moving up between grades and throughout the year, and
standardized exit exams for high school. The standardized exams are designed by officials at the
Supreme Education Council/Ministry of Education.
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Mathematics Teacher Preparation
After 10 years of having a frozen mathematics department at the College of Arts and
Science (CAS), the program was opened in September 2018, but only providing a degree in
actuarial mathematics. The country is keen to align its efforts and programs only with what the
market requires:
They opened math [in the college of science] this year, finally. After 10 years. They
opened it in September [2018]. Actuarial math only. They said, ‘it’s suitable for business
people.’ It’s not something you can teach [math in schools] with. They just opened this
program, and they said this is what the market needs. But the College of Education went
back to how it was structured before, they went back and said no we’ll graduate the
teachers and we’ll be responsible for them. So, they went back to make undergraduate
education programs that are content specific, so the students again take 100 and 200 level
[math] courses and then education classes.
So, in CAS there’s only actuarial math, but College of Education has a math education
undergraduate program. And they said any Qatari that goes into the math or science
education program to become a teacher will get a scholarship with a 10,000 riyal ($2740)
monthly salary, and for non-Qataris its 3,000 riyals ($822). To encourage them to enter
the College of Education, because they said, ‘we don’t need in Qatar except teachers and
doctors.’ This all started after the blockade.” (F, personal communication, 2019)

The scholarship for teachers was part of an initiative called Tumoh, which aims to
encourage more people to go into teaching, and specifically into mathematics and science
education. This came almost hand in hand with the reopening of the undergraduate mathematics
education program at Qatar University. The primary mathematics education program reopened in
September 2011, and secondary education in September 2012. Both have been receiving more
attention and the university has been keen to ensure they receive accreditation:
In terms of the programs we have in the College of Education, we have a mathematics
and science in secondary schools and mathematics and science in primary schools
programs. Two programs. The programs have really progressed, especially in terms of
the number of students and graduates. The primary school program has received its
accreditation, and it’s a very strong teacher preparation program.
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We also have the secondary school program for math and science education. This is
honestly still only open to females. Because there is no interest from males for this
specialty. But there are big efforts in Qatar, through the College of Education, and in
collaboration with the Ministry of Development, so that there are projects, like the
“Tumoh” project, where they encourage students to go into these fields. Because the
labor market is still in demand for them, especially secondary school mathematics…
Now the secondary school math program we’re still working on the accreditation for, but
the primary one got the accreditation. (D, personal communication, 2018)

When asked about the possibility of opening enrollment to males for the secondary
school mathematics and science program, interviewee D added:
You know the College of Education in QU is segregated [by gender], so the girls we have
a reasonable number, but the boys we don’t. And you know to open the program, you
need a number like, minimum 10 students. So that we can open the program for boys. So,
there’s no interest. Now there are efforts like I said, like to give scholarships to students
for example, to encourage them to go into this field. (D, personal communication, 2018)

The gender segregation of programs at Qatar University has had the unfortunate
consequence of closing off entire programs or departments to students of one gender if
enrollment is low. If very few males are interested in mathematics, then no males can study
mathematics, and so on. This effect is harsher on females because males usually have the option
to study abroad instead, whereas most traditional Qatari families are not comfortable sending
their daughters abroad. Interviewee D also discussed the current state of the diploma program:
We also have a diploma program. So, we have primary mathematics education,
secondary mathematics education, and a diploma program. The diploma program is
having some restructuring. The diploma program was for teachers that are not from the
College of Education. The ones that have the content… So [the diploma] focuses on
pedagogy more than on the content, because the content she is supposed to have form her
undergraduate degree. But now the diploma program is being restructured, in light of
foreign accreditation... And now they’ve opened up a masters degree, we have a masters
program. (D, personal communication, 2018)
When asked if a masters is required to teach in Qatari schools, interviewee D answered:
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No, no, only the Bachelor’s. The graduates of College of Education at QU are the most
qualified people now in Qatar to teach right away at the schools. Like I said, our
programs are teacher preparation programs and the programs are well formed… Of
course, every course in the university, whether teaching methods or what, has a syllabus.
And the syllabus has a course description and objectives and learning outcomes and
content. And we tie it in to the standards, the curriculum standards for Qatari schools. In
addition to a number of assignments.
Actually, the programs here in QU are very advanced. And the use of technology,
improving research skills for teachers. All students have a teaching methods class where
they do action research and demonstrate the use of technology in teaching… The last
semester they do an internship … The students go for 10 weeks, full time, to the
schools… This course breaks the barrier or the gap between learning at university and
teaching at a school. Because the student starts being involved in school before they’ve
graduated. Even in the regular courses, students will be required to have some hours in a
practical setting, such as classroom observations or small group teaching or small group
work, or she does, you know… So, the student within her four years at university will
have already visited schools throughout her courses and practical work.
Our biggest concern has been getting accreditation. And our biggest problem has been
low enrollment, especially in secondary school education. Specifically, in math and
science. These have been our biggest challenges. The program is moving smoothly but
the problem is with the low enrollment, and especially the boys… There are large efforts.
In early childhood and elementary education, the College of Education is graduating
good amounts, graduates for the labor market. Especially from say two years ago they’re
graduating good numbers to serve the market. In fact, there are specialties where we have
numbers that are enough [to fill the demand]. But the deficiency continues to be in
secondary education in math and science.
We produce people who are specialized, in math education, that are bilingual. Teaches in
English, and interacts with the students, you know what I mean… The concepts they
learn bilingually… In Arabic and English. And the book used [at the university] is in
English, but the instruction is in Arabic. (D, personal communication, 2018)

Interviewee A commented on the low enrollment problem for mathematics secondary
school teachers, emphasizing that this problem is specific to mathematics:
There is something in particular in math, that is the teachers. The quality of the teachers.
Because normally the student who is good at math will not become a teacher, he will
become an engineer, a doctor, a pharmacist. So, most of the time the teachers who teach
math are not necessarily the best students or the brightest students. It’s mostly the
students who could not make it to… I think this is everywhere actually, unless you are
really a good teacher… So, math is one of the difficult areas to find good teachers. If you
134

see now in the private tutoring in Qatar, the only tutor who really works in the homes all
day is math. Math and English I think. Because math is not an easy subject. And if you
are good in math you won’t go to College of Education, you’ll go to college of
engineering, or medicine, or pharmacy. Because there is a different career in mind.
And this is the problem with math, the quality of teachers, and the delivery of math, the
methodology of delivering math. And especially now they’ve gone back to Arabic
textbooks, there’s no exciting Arabic textbooks in math. It’s not like English where you
have thousands of publishers everyone trying to make math more attractive. This doesn’t
exist in Arabic yet. So, two things, the training of math teachers and also the quality of
textbook, activities. And how it’s delivered also. If you are not a good math teacher, you
can’t deliver even if you have the best textbook in the world. (A, personal
communication, 2017)
When asked about all the new efforts to train and prepare stronger mathematics teachers,
interviewee A responded, “yes, but you can only train those who are trainable” (A, personal
communication, 2017).
Some interviewees gave other reasons for the problems with mathematics teachers in
Qatar, stating that this was not always the case, and that there has been an educational decline
over the last few decades:
Math was good actually [around the 1960s and 1970s]. Math was taught nicely, we had
good teachers… Teaching in our time was good, it wasn’t like now. Because, in our time,
when we were in school, Qatar University hadn’t even started. So, there were no Qatari
teachers. All our teachers were from other Arab countries, mainly from Egypt. And at
that time… It’s interesting - the decline and the disaster didn’t happen only in Qatar, it
happened in the whole Arab world, and Egypt in particular. The decline in Egypt - we felt
it. Without even being Egyptians, regardless. Because when we were in school, all our
teachers were mainly Egyptian. When we were in university, all our professors were
Egyptians.
And all of them, like mainly, were very good. And do you know why? Because at the
time, the universities in Egypt were something not so old. And a lot of people were doing
their PhDs abroad. Like all of our professors that used to teach us had studied abroad, not
in Egypt. So, they were really good.
Now at Qatar University when we recruit people from Egypt, and look at their CVs, it’s
horrible. They can’t even write a CV. Because there started to be universities in Egypt in
these villages and hamlets. And these universities accept weak students and graduate
weak students. And these get their PhD [there] and come. And produce teachers.
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But I remember the teachers that taught us in schools and the professors that taught us in
university, they were very strong… In Egypt [the decline] happened because people were
homegrown. In Qatar the same thing, they were home grown also. And the homegrown
from Egypt came here… [Also] maybe because the good people don’t go into teaching…
We worship medicine and engineering. (G, personal communication, 2019)

Summary
The third and last phase in mathematics education began with many changes. There was a
sudden change in the language of instruction, and a rush to print Arabic mathematics textbooks
again. Qatar University opened its mathematics education programs again, for both the primary
and secondary levels. There continues to be a challenge in producing enough quality
mathematics teachers, despite the Tumoh program providing financial incentives for those who
pursue math or science education. Finally, Qatar still is not creating its own mathematics
textbooks and relies on translations of US textbooks.
The SEC that once engulfed and eliminated the Ministry of Education was discarded, and
the Ministry of Education reinstated once again. All schools are now referred to as independent
schools, although they are under the ministry’s control. Mathematics education was affected
heavily as a result of these policies, and there are many lessons to be learned from this
educational reform:
This could have worked but the problem is they did K-12 and Qatar University at the
same time. But the problem is in order to be successful in this, you have to work on the
schools first, so that the generation that’s coming out of the schools comes into the
university, and they’ll have studied in English and be well educated. But when they did
them at the same time, the high school graduates were Arabic [linguistically], coming
into an English university, so no way.
When the schools started teaching in English, the students got strong and good at English.
But the problem is, that outcome, those students that were coming out strong from those
schools, those would have been the ones coming into the [reformed] university. But they
did them at the same time. The students that were coming onto the university were
students that the reform didn’t have a chance to change. (F, personal communication.
2019)
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The problem here is that nobody has the patience or understanding to wait for a good
result. Whenever something is not working, they try to move back quickly before giving
it time to become a system and to establish. This is I think all of our problem… They
don’t have patience to wait or to give time for things to mature up… To understand that
for any changes always there are some results that we don’t like or we don’t feel happy
about, but we have to tolerate that in order to move on…
Whenever we start something and we have a problem, instead of solving this problem, we
go back and go back to a system we already had a problem with. I think this is one of the
issues that’s why the reform project did not work. Because there was no patience to wait
for the result and to go through it gradually and slowly. And we always want quick
results. And that doesn’t happen in education. (A, personal communication, 2017)
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Chapter VI
DISCUSSION

The last chapter described the broad range of changes in mathematics education in Qatar,
from tensions at the classroom level to controversies at the policy level. The education system
was overhauled, and the structure of schools was changed from a highly centralized system to a
decentralized charter school system, and then back to a centralized system again. The ENE
reform specifically targeted four school subjects: Mathematics, Science, English, and Arabic.
Content standards were created for those subjects, and schools were given the freedom to choose
the curriculum and materials they think best allows them to meet those standards. Schools were
also expected to transition to teaching in English, and they attempted to do so for several years
before changing back to Arabic instruction.
Meanwhile, Qatar University made several changes to their teacher preparation track for
mathematics and science teachers. The Supreme Education Council (SEC) that was created to
oversee the reform was changed back to Ministry of Education and Higher Education. The new
mathematics standards remain and continue to be used today. The mathematics textbooks have
been standardized and centralized again and are currently an Arabic translation of the Pearson's
mathematics textbook from the United States. All these events demonstrated the connection
between social, political, and economic changes in a society, and changes within mathematics
education.
Qatar’s societal changes began when the country’s leaders decided to diversify Qatar’s
economy and go from a heavy dependence on oil revenues to a knowledge-based economy that
relies on research, development, innovation and technology (General Secretariat for
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Development Planning, 2008). This new outlook led to a new perspective on education, that is
stated clearly in the Qatar’s National Vision 2030 report:
Hitherto, Qatar’s progress has depended primarily on the exploitation of its oil and gas
resources. But the country’s hydrocarbon resource will eventually run out. Future
economic success will increasingly depend on the ability of the Qatari people to deal with
a new international order that is knowledge-based and extremely competitive. To meet
the challenge, Qatar is establishing advanced educational and health systems, as well as
increasing the effective participation of Qataris in the labor force… Qatar aims to build a
modern world-class educational system that provides students with a first-rate education,
comparable to that offered anywhere in the world. The system will provide citizens with
excellent training and opportunities to develop to their full potential, preparing them for
success in a changing world with increasingly complex technical requirements. The
system will also encourage analytical and critical thinking, as well as creativity and
innovation. (General Secretariat for Development Planning, 2008)
Qatar’s reform initiative did not improve educational achievement among Qataris as
much as the policymakers expected. This was made clear in the last chapter, which illustrated
the poor mathematical performance on both local and international tests. In addition, students
have not made the academic or career choices that the leadership assumed that they would. In
fact, the number of students studying mathematics or science at the secondary and tertiary level
began to decline (Said & Friesen, 2013). This chapter argues that there are two factors that
underly the challenges Qatar has faced on this path. The first is the tendency to borrow or import
foreign educational systems and ideas, ones that were designed for a different context and
demographic. The second is the incentive structure in place for the local population.

Imported Education
The literature on comparative education has established that there is a distinction between
policy borrowing and policy learning (Raffe & Spours, 2007; Chakroun, 2010; Steiner-Khamsi,
2016; Harris, Jones, & Adams, 2016). A policy borrowing approach searches the international
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experience for examples of ‘best practices’ to transfer, while a policy learning approach
“supports the development of tailored national policies rather than policies taken off-the-peg… It
uses international experience for a broader range of purposes, including learning about one’s
own system, identifying policy options… [It] also learns from a country’s history” (Raffe, 2011,
p. 1).
Policy makers in developing countries want to learn from developed countries, and as
interviewee G had stated, there is no need to ‘re-invent the wheel” (personal communication,
Interviewee G, 2019). However, this interviewee and several others expressed their frustrations
at the reform initiatives in mathematics education and the difficulty of their implementation.
Many cited their frustrations that local educators were not consulted enough, that local culture
was not considered, and that the Arabic language was being omitted.
Many educational researchers that described Qatar’s educational reform at the time do
emphasize that the reform was “borrowed” or “imported,” and that it did not take the local
culture into account (Ellili-Cherif, Romanowski, & Nasser, 2011; Romanowski, Alkhateeb, &
Nasser, 2018; Nasser, 2017). This feature of Qatar’s educational system may explain why the
independent school system structure and the specific changes to mathematics teaching were both
reversed.
The independent school system in Qatar was based on four principles: Autonomy,
accountability, (parental) choice, and variety. The principle of parental choice, which is central
to the independent school model, relied on the assumption that parents will be involved in their
children’s education, analyzing school report cards and selecting the strongest schools for their
children. Therefore, good schools will gain students and a subsequent higher financial allotment,
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and bad schools will lose students, leading to them either closing or improving their
performance.
In Qatar, this system was introduced after parents had spent decades not having to be
involved in the details of their children’s schooling. The pre-reform system was simple and
automatic. Students were assigned to schools based on their geographic locations. In addition,
due to Qatar’s relatively new education system, older parents may not have received a full
education themselves. Qatar’s “borrowed” education policy expected parents to suddenly
become active in the research and selection of their children’s schools. In fact, this was not only
expected, the success of the reform depended on this feature. The policy makers adopted this
system without considering the time needed for parents to become familiar with this new system
and take an active role in its success. In addition, mathematics teachers also needed time and
training to learn to design their own curriculum and deliver it in English, doing so at a time when
the mathematics education department at Qatar University was closed. The “imported” or
“borrowed” system needed to be adapted to allow for these local challenges.
While this reform project was designed to address human capital shortage in Qatar, it was
also designed in a way that its implementation required a large amount of human capital in a
very short time frame. Too many to be found locally. Therefore, it was inevitable that this reform
would be designed and implemented by foreigners and would require a huge influx of expatriates
to sustain it. The contradictory nature of this design, and the speed at which it was enforced,
made it even harder for the local Qatari population to be the major player in the knowledge
market across their country.
Another major source of controversy from this imported education system was the debate
surrounding language of instruction in the mathematics and science classrooms. The emphasis on
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English in the globalization process, as well as for participating in the international research and
publication space, is well established (Lillis & Curry, 2013; Fairclough, 2006; Williams, 2010).
Therefore, the leadership’s desire for English instruction in the mathematics classroom is
understandable, since Qatar was trying to compete in the global scientific community. Qatar’s
public schools teach English as a foreign language. A decision was made that if most students
and teachers have some basic English language ability, they can teach and learn mathematics in
English.
There is a substantial amount of literature on the subject of learning academic content in
a second (or non-native) language. Collier’s much-cited research on academic achievement in a
second language (1989) differentiates between conversational and academic language. Academic
language or ‘school language’ is described as more cognitively demanding and context-reduced
than conversational language. It also entails discipline-specific vocabulary (Collier, 1989; Collier
& Thomas, 2007).
Cummins (2008) also isolated school language as more complex and context-reduced
than conversational or social language, and therefore much more difficult to master. A better and
deeper academic understanding and achievement occurs in a student’s native or first language.
Researchers in the field of bilingual education therefore recommend that students’ first language
is used for teaching academics (Collier, 1995; Cummins & Swain, 1986). This is what the Qatari
leadership eventually decided to do, teaching mathematics in Arabic. This study’s findings
contribute a new case study to the discussion on language of instruction in the mathematics
classroom, or in academic settings in general. Despite all efforts, training, and financial
resources, teaching mathematics in English did not work and the decision was reversed. This
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study describes an experience that confirms the theories on academic achievement in a second
language.

Incentive and Motivation
The reform of mathematics education in Qatar did not produce the results that were
expected or as fast as they were expected. Scores on the Qatar Comprehensive Educational
Assessment (QCEA) and on international tests such as TIMSS and PISA were expected to get
rapidly better, but they continue to be low. Students were expected to begin shifting towards
STEM choices in their high school subjects and university degrees, but in fact the opposite
occurred (Said & Friesen, 2013). Changes in mathematics teacher training also did not have the
desired outcome. By making the teacher preparation path more rigorous and content-heavy,
potential mathematics teachers were deterred from the field.
The previous section discussed how an imported reform model with a foreign language of
instruction contributed to the challenges that mathematics teaching and learning faced in Qatar.
Several interviewees, however, also identified another obstacle along with the imported nature of
the reform: The challenge of motivating students. It can be argued that there is a structural aspect
within the societal and economic system that hindered Qatar’s progress towards mathematics
achievement and a subsequent Knowledge Economy. In order to appreciate this factor, one must
view mathematics education as one small part of a larger education system, and of a larger
society. There are factors outside the details of the mathematics standards or curriculum that can
have an impact on a community’s approach towards mathematics and towards overall scientific
progress and innovation.
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The leadership and policymakers in Qatar were aspiring to transition Qatar into a
knowledge-based economy (or knowledge society). The topic of knowledge economies is
popular, and the literature review revealed that the term has received many definitions. Powell
and Snellman’s definition incorporates the main aspects of most definitions efficiently, and they
define a knowledge economy as “production and services based on knowledge-intensive
activities that contribute to an accelerated pace of technical and scientific advance, as well as
rapid obsolescence. The key component of a knowledge economy is a greater reliance on
intellectual capabilities than on physical inputs or natural resources,” (2004, p. 199).
While it is important to understand what a knowledge society is, it is even more
interesting to understand how such societies come about. According to the literature, knowledge
societies are generally seen as post-industrial societies (Masuda, 1981; Carlaw, Oxley, Walker,
Thorns, & Nuth, 2006; Beniger, 1986; Stiglitz, 1999). Current knowledge societies are therefore
viewed as having gone through some general stages: An agricultural stage, an industrial stage,
and then a knowledge-based stage. The consensus is therefore that this is the pattern through
which most societies change and develop. This has highlighted that there is a pre-requisite
“knowledge culture” that is synthesized through the industrial phase and transitions societies to
the subsequent knowledge phase (Stiglitz, 1999). The literature, therefore, suggests that the
development of societies tends to move as follows:
Agricultural Society → Industrial Society → Knowledge Society

Qatar began as a pearling and fishing state, which can be equivalent in nature to the
agricultural stage. However, the discovery of oil shifted Qatar from a pearling economy to a
rentier economy, which characterizes a rentier state. As explored in the literature review, this
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term was defined by both Mahdavy in 1970 and then Beblawi in 1990. Mahdavy described a
rentier state from an economic perspective, defining it as one which derives a substantial amount
of its national revenues from the “rent” of its natural resources to external customers, and where
such revenues are weakly connected to domestic economies (Mahdavy, 1970). Beblawi,
however, described rentier states from a social perspective, introducing the term “rentier
mentality” to depict the outlook or mentality created when there is a break in the work-reward
causation (Beblawi, 1990).
The transition of Qatar and other Gulf countries into rentier states has resulted in the
absence of an industrialization phase in their development process. As mentioned earlier, the
industrialization phase is thought to produce the pre-requisite “knowledge culture” that is
necessary for the transition to a knowledge economy. Not only does the rentier phase not provide
the “knowledge culture” that the industrial phase does, it can also create its own mindset and
culture, specifically the rentier mentality. Therefore, oil-rich Gulf countries are skipping a step in
the development process established in the literature. Qatar, when attempting to emulate
knowledge societies must be aware that it is proceeding along a very different development path:
Pearling Society → Rentier Society → Knowledge Society

While other countries have transformed their industrial economies to knowledge
economies, Qatar is attempting to transform a rentier economy into a knowledge economy. Since
much of the literature, as cited earlier, views a knowledge-based economy as a post-industrial
one, can Qatar reach its goal of becoming a knowledge-based economy without having been
through the prerequisite industrial phase? While no one can give a definitive answer, we can
acknowledge that any possible path will have to differ from that of current developed countries,
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since it is not starting at the same place. This mirrors the earlier discussion on the inapplicability
of imported education, and the importance of local culture in education design. Since Qatar is
navigating a very unique path, its policies, structures, and approaches to education and
technology will have to be tailored to its unique position. Its policies must be adapted and not
merely adopted.
The literature acknowledges the vital role of mathematics achievement in building and
sustaining knowledge economies (Guile, 2010; Wiseman, Alromi, & Alshumrani, 2014;
Skovsmose, 2008). The rentier phase of development, and specifically the role of rentier states as
distributive states, can have a direct effect on education, and specifically on mathematics
education and achievement. This is because the distribution of “rent” typically happens through
jobs in the public sector (Zahlan, 2016). These jobs are virtually guaranteed to Qatari college
graduates regardless of the major they choose or their academic standing. Public sector jobs are
usually in managerial positions, and provide good salaries and ample social benefits such as land
and housing. This distributive model in the public sector results in a weak link between
education and employability. Therefore, there is little incentive to excel academically, and high
school graduates typically choose university degrees in the social sciences because they are
perceived to be easier and are taught in Arabic.
This structure specifically works against mathematics and science, as these are perceived
to be more difficult subjects, and only useful for employability in specific positions found in the
private sector. These positions are less guaranteed for Qataris and offer lower pay with fewer
benefits. There is no incentive to compete for these jobs. For this reason, Qatar’s private sector
consists mostly of expatriates, while its public sector consists mostly of Qataris. The Qatari
policymakers note this obvious divide in the Qatar National Development Strategy 2011-2016
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(QNDS), in a section titled, “Incentivizing Qatari Private Sector Employment,” (General
Secretariat for Development Planning, 2011, p. 51). At the time of its publishing, only 5% of
Qataris worked in the private sector.
This perspective is further supported by the finding that Qatari females outperform Qatari
males at all educational levels, and specifically in mathematics and science subjects. Both
genders attend the same school system and follow the same curricular standards, but what sets
them apart is the incentive structure. This was confirmed by all the interviewees and described in
detail in the previous chapter. Well-paying job sectors that require minimal educational
attainment, such as within the Qatari army and police force, are very limited to females. In
addition, many interviewees explained that the jobs that conservative families deem appropriate
or prestigious for women are professional jobs. This makes it more imperative for Qatari girls to
enter and graduate from university. The social structure has been set up such that there is far
more motivation and incentive for Qatari girls to excel academically than for Qatari boys to do
so.
This study highlighted that mathematics achievement and scientific progress are not
simply a matter of motivated leadership and unlimited funds. There are factors tied to the social
structure and organization of a society that can impact how learning, teaching, and educational
decisions are made. Specifically, the literature describes the structure of rentier societies and the
rentier mentality, which produce their own worldview and culture. This study demonstrated these
characteristics as they manifest in educational settings. The findings of this study highlighted the
challenges in motivating both students and teachers, especially in the mathematics field. Scholars
have been describing rentier states and their features for years, and specifically their effect on
incentive and the work-reward causation. The findings from this study confirm the theories on
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rentier states. The literature on knowledge economies has also described how populations
transition into knowledge societies. This study contributes to this discussion and demonstrates
the unique challenge of transitioning a non-industrial state, and specifically a rentier state, into a
knowledge economy.
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Chapter VII
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summary

The purpose of this study was to investigate the major changes in mathematics education
in Qatar from the year 1995 to the year 2018. It specifically described changes to the
mathematics standards and curriculum, the mathematics language of instruction, mathematics
assessments, and mathematics teachers’ preparation. Data were collected through the analysis of
primary source documents and in-depth interviews. Summarized answers to this study’s research
questions are given below.

Answers to Research Questions
1.

What were the most significant changes to mathematics education in Qatar between
the year 1995 and 2018?
The most significant changes to mathematics education during this timeframe were in

standards and curriculum, language of instruction, assessment, and teacher preparation. The first
national content standards were finalized and published in 2005. They cover grades 1 through 12,
with the high school standards divided into a foundation level and advanced level, and the
advanced level further divided into a quantitative track and a scientific track. The standards
continue to be used today.
The national mathematics textbooks were slowly abandoned starting in 2004, with
independent, charter style, schools asked to create their own materials to ensure students meet the
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new mathematics content standards. In 2012 this strategy was abandoned, and the Ministry of
Education (then the SEC) began printing textbooks again. These textbooks were of poor quality,
so the ministry soon began importing mathematics textbooks from Saudi Arabia. However, in 2017
Qatar could no longer import any goods from Saudi Arabia, and the mathematics textbooks were
translated from US publishers instead.
In 2004, mathematics instruction in English was gradually implemented in schools as they
transitioned into independent schools. This proved difficult for both teachers and students. In 2012
the decision was reversed overnight by royal decree, and all mathematics instruction was to
immediately go back to Arabic.
In the 2004-2005 school year, a new, local, mathematics assessment was created called the
Qatar Comprehensive Educational Assessment (QCEA). This mathematics assessment would take
place alongside existing assessments in order to measure the progress of the mathematics reforms.
Initial scores were very low, and only improved slightly over the years. In 2015, the QCEA was
abandoned.
In 2000, the College of Education at Qatar University phased out its undergraduate
mathematics education program. Instead, it offered a one-to-two-year teaching diploma.
Mathematics teachers would ideally obtain a mathematics undergraduate degree from the (then)
College of Science, and then complete the diploma program to be qualified to teach. This longer
path deterred many students from specializing in mathematics education. In addition, in 2004, the
newly merged College of Arts and Science began to phase out the mathematics program. This left
no path for becoming a fully qualified mathematics teacher. In 2011, the College of Education reinstated the undergraduate mathematics education program.
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Currently, Qatar’s public-school system is administered by its Ministry of Education and
Higher Education. Public schools are referred to as Ministry Schools once more, and are free for
Qatari citizens, as well as for non-Qatari citizens whose parents work for the Qatari government.
Students in government schools are provided with free transportation to and from school. Qatar’s
12-year public school system consists of six years of primary school, three years of preparatory
school, and three years of secondary school. Primary school education in Qatar is compulsory for
everyone, and children typically enter kindergarten at 5 years old.

2. What were the reasons for these changes?
The overarching reason for these changes was the leadership’s desire to transition Qatar
into a knowledge society, which led to a desire to improve the education system generally, and a
focus on improving mathematics education specifically.
The creation of a standards-based system for mathematics came as a recommendation from
RAND, as most developed nations operate within such a system. The abandoning of the national
curriculum was in an effort to emulate the charter school system in the United States, and to
decentralize education, creating a competitive system where the best schools get rewarded, thereby
encouraging the best educational practices. The movement back to a national mathematics
textbook came as a result of the difficulty that schools and teachers were facing in creating their
own curricula and learning materials, in addition to a lack of significant improvement in local or
international tests during the decentralized years.
The language of instruction in the mathematics classroom was transitioned to English in
order to produce students who can compete in areas of information, technology, and research on
an international level, successfully competing and publishing within the English-speaking
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community. This decision was reversed for several reasons. The most pressing was that
mathematics instruction in English was not easy, practical, or successful. Other reasons were
backlashes from society regarding the de-valuing of the Arabic language that was felt with this
decision.
The QCEA mathematics exams were established in order to have a third party evaluation
of the outcomes of the reform tracked through the years. They also would provide parents with
information on which schools were most successful. They were abandoned because there was
minimal improvement in students’ performance. In addition, the independent school system
structure was reversed, and so the role of the exam results in aiding parent choice was eliminated.
The mathematics education program at QU was closed in 2000 because it was thought that
if mathematics teachers get their undergraduate first from the mathematics department and then
obtain a teaching diploma, they will have gained deeper mathematics content and be stronger
teachers. The mathematics education program at QU was reopened because it was clear that by
making the teacher preparation path more content-heavy (mathematically), fewer students joined
this path and enrollment rates dropped, creating an even bigger shortage of qualified mathematics
teachers.

Conclusions
This study aimed to describe the changes in mathematics education in Qatar from 1995
until 2018, and to understand the reasons for these changes. Upon assuming leadership of the
country in 1995, Qatar’s leaders sought to transform their country from an oil-based economy to
a knowledge-based economy. There were many initiatives put in place to achieve this goal, such
as healthcare, social programs, and environmental initiatives. One major pillar to achieving this
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goal was a nation-wide educational reform, and within that, a specific reform of mathematics
education.
There were vast amounts of changes that occurred within mathematics education in this
short time frame, and they varied in nature, touching on many different themes and topics. The
findings from this study have therefore contributed to several areas of scholarly interest.
Specifically, this study has contributed to research on policy borrowing, language of instruction,
knowledge societies, rentier societies, and the relationship between mathematics and society.
The research on policy borrowing acknowledges the importance of exchanging ideas for
educational improvement. However, it also cautions that one must understand what happens as
one policy or idea is transferred from one context to another. Qatar relied heavily on foreign
expertise in its educational reform, and specifically in changing mathematics teaching, learning,
and assessment. The importation of foreign experts to fulfill the human capital needed to both
design and implement the reform caused tensions and resentment from the local population. The
independent school system could not be maintained, and teachers did not have the training to
design curricula or teach in English. Potential teachers were deterred from pursuing mathematics
education as a result of changes at the university level. The findings from this study illustrated in
practice the concepts that scholars have been describing regarding policy borrowing in
comparative education. Despite almost unlimited funds and the importation of experts and ideas
from all over the world, the local context did not allow these ideas to grow as they were
intended.
In addition, the literature on academic achievement in a second language is extensive and
suggests that academic content is learned much more efficiently and deeply in a student’s native
language. It explains that a second language where students have basic conversational ability is
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not sufficient for an academic setting, as academic language is far more complex, and contextreduced. The findings of this study demonstrated this precisely and contribute new data to this
field of research.
This study has also contributed to the literature on rentier states, their transition to
knowledge societies, and the rentier mentality. Theories about rentier economies and their
subsequent rentier mentalities would suggest that motivation and incentive could be a major
challenge in improving Qatari students’ educational performance, especially in mathematics and
science. The findings from this study confirm this theoretical model. Qatar’s large financial
investments into RAND consultants and the education reform did not have the desired outcome
of rapidly improving student performance in math and science, nor motivating more students to
pursue scientific degrees. Mahdavy and Beblawi’s theoretical work on rentier states and their
features provide a logical and comprehensive explanation for the absence of these academic
interests and improvements. The current distributive structure reduces education to a prescribed
process that students and educators move through mechanically, one that is very weakly
connected to future employability, earnings, or social standing. Beblawi’s work would suggest
that if the relationship between education and reward is solidified, we will begin to see more
Qataris motivated to participate and succeed in mathematical fields, thereby furthering Qatar’s
transition into a knowledge-based society. When viewed through the lens of the rentier society
framework, Qatar’s journey with mathematics education reform can be understood far more
clearly. This study’s findings support and develop Rentier State theory, and highlight its
applicability to education in general, and to mathematics education in particular.
This study has confirmed that mathematics education is not an isolated practice, detached
from changes in society. The fast-paced and ambitious social, political, and economic changes
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that occurred in Qatari society were mirrored by fast-paced and ambitious changes in
mathematics education. This finding makes this study interesting for other societies experiencing
similar changes politically, socially or economically. It can provide important lessons for
societies that are resources-wealthy, as well as societies eager to transition to knowledge-based
economies. Given the relationship between mathematics achievement and knowledge societies,
attempts at reforming mathematics education will likely continue globally.
However, this study has emphasized the limitations of educational reform despite
unlimited funds, and specifically the importance of local context in the design and
implementation of reform. In addition, it has highlighted the importance of understanding the
culture created in a resource-wealthy state. For the other oil-based economies in the Gulf
surrounding Qatar, understanding the implications of skipping the industrial phase of
development can help these societies create visions and strategies that address and adjust for this
issue. This is especially useful for societies that are eager to use mathematics education as a tool
to achieve an economy that is primarily reliant on innovations in STEM fields.

Limitations of the study
One limitation of this study was the availability of interviewees. While a diverse range of
interviewees contributed to this work, there were many others who were unavailable. In addition,
those individuals who were available and eager to participate in the interview likely already held
strong views and were eager to discuss this topic. This may have biased the group of individuals
selected, and they may not be representative of most educators in Qatar.
In addition, access to some documents, including old textbooks, was limited. Most were
collected through personal connections with mathematics educators. Furthermore, attempts to
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contact Qatar’s Ministry of Education electronically were unsuccessful, and so the researcher
could only rely on short, in-person, visits to Qatar to speak with ministry officials or gain access
to their archives.

Recommendations for further Study
This research may be continued in a number of ways. The most apparent is to continue to
track the changes to mathematics education in Qatar in the coming years, as Qatar continues to
find itself in a rapidly changing political situation. In addition, researchers can expand the
timeframe backward, before 1995. A study exploring mathematics education from the founding
of Qatar’s education system in the early 1950s can be enlightening to educators and provide a
strong contextual background to this work.
More research on changes in Qatari mathematics textbooks through the years can be
extremely interesting. In addition, comparative studies would be highly useful. These could
explore how changes in mathematics education compare to the changes in other subjects in
Qatar, especially science, English, and Arabic, as these were part of the reform subjects. Finally,
comparative studies on a larger scale, specifically comparing mathematics education in Qatar to
that in nearby, oil-based, Arab states, would be highly valuable.
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APPENDIX A
INTERVIEW QUESTIONS
English
Semi-structured Interview Protocol
This is a semi-structured interview and some questions may vary slightly during the interview,
but will remain within the themes of mathematics, education, and Qatar.
Interviewer: ____________________________
Interviewee (pseudonym): _________________________
Date: _______________

Start Time: ________

End Time: ________

Personal Background
1. Can you tell me about your career and involvement so far in Qatar’s Education system and
reforms? Where did you start? What positions have you held?
2. Where have you felt most effective/influential?

Mathematics Education in Qatar
Reform
1. What were the biggest reform attempts from 1995 until now in mathematics education?
2. How has math education reform compared to reform in other school subjects across the years?
Has it different in terms of the level of challenge? Cooperation?
3. Would you say these recent reform efforts were successful in improving mathematics
education?

Mathematics Curriculum and Teaching
1. What entity (or who) in Qatar is in charge of setting the mathematics curriculum? Is there any
involvement from mathematics school teachers?
2. How much flexibility to mathematics teachers have when implementing the mathematics
curriculum?
3. Have there been any changes in the language of mathematics instruction?
4. International tests such as PISA have indicated that in Qatar girls tend to outperform boys. Why
do you think that is? Is this a recent phenomenon or has it always been the case it Qatar?
5. Finally, are there any significant events, policies or changes surrounding mathematics education
in Qatar that have not been covered by these questions that you can share?
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Arabic

بروتوكول مقابلة
هذه أسئلة ملقابلة شخصية ،وقد ختتلف بعض هذه األسئلة قليال خالل املقابلة ،ولكنها ستظل ضمن مواضيع تدريس الرايضيات
والتعليم يف دولة قطر.
اسم من يقوم إبجراء املقابلة........................................:
اسم من يتم مقابلته (ممكن استخدام اسم مستعار)....................................... :
التاريخ .................:وقت بداية املقابلة  ................وقت هناية املقابلة ...............
خلفية شخصية
 .1هل ميكن أن ختربين عن حياتك املهنية؟ ومشاركتك حىت اآلن يف نظام التعليم يف دولة قطر واإلصالحات؟ أين بدأت؟ ما هي
املناصب اليت تقلدهتا؟ أين شعرت بكونك أكثر فعالية /أو أكثر أتثرياً؟
تطوير تدريس الرایضيات:
 .1هل كانت هناك أي حماوالت تطوير يف تدريس الرايضيات الفرتة ما بني عامي  1995و2018؟
 .2کيف مت تطوير تدريس الرايضيات مقارنة ابلتطوير والتعديل يف املواد الدراسية األخرى علی مر السنني؟ هل كانت هناك حتدايت
من نوع أخر؟
 .3هل تعتقد أن جهود التطوير األخرية كانت انجحة ( يف حتسني تدريس الرايضيات)؟

مناهج الرایضيات والتدريس
 .1ماهي اجلهات يف قطر املسؤولة عن وضع مناهج مادة الرايضيات؟ وهل هناك أي مشاركة من معلمي الرايضيات؟
 .2ما مدى املرونة املتاحة ملعلمي الرايضيات عند تدريس منهج الرايضيات؟
 .3هل حدثت أي تغيريات يف لغة تدريس الرايضيات؟
 .4لقد أشارت االختبارات الدولية ،مثل برانمج "بيسا" ،إىل أن الفتيات يف قطر يتفوقن على األوالد .ملاذا تعتقد ذلك؟ هل هذه
ظاهرة حديثة أم أن هذا كان الوضع دائما قطر؟
 .5أخريا ،هل هناك أي أحداث أو سياسات أو تغيريات هامة تتعلق بتدريس الرايضيات يف دولة قطر واليت مل تغطيها هذه االسئلة
وترغب يف ذكرها يف هذه املقابلة؟
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