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Preface

This report examines the views of students, teachers and administrators toward K-12
education in Qatar. It is based on results from the Qatar Education Study (QES), which
is a series of surveys conducted by the Social and Economic Survey Research Institute
(SESRI) in December 2012. In the spring of 2014 the school operators in each of the
original 39 schools that participated in the QES were asked to complete a Supplemen-
tal Facilities Questionnaire (SFQ) to enhance information collected in the original QES.
Together, the surveys included more than 4,200 participants from 39 preparatory and

secondary schools as detailed in the following table:

Table 1: Number of Schools and Participants in the Qatar Education Study.

Total Number of
surveyed schools

39 schools

1158 students
(742 Qatari students)

Independent Schools Other Schools
24 schools 15 schools
Total Number of 37 schools'
schools completing
Supplemental Facili- Independent Schools Other Schools
ties Questionnaire 24 schools 13 schools
Total number of 1,848 students
surveyed students
Independent Schools Other Schools

690 students

Total number of
surveyed parents

1,472 parents

Independent Schools
877 parents
(514 Qatari parents)

Other Schools
595 parents

Total number of
surveyed teachers

572 teachers

Independent Schools
384 teachers
(77 Qatari teachers)

Other Schools
188 teachers

Total number of
surveyed school
administrators

318 administrators

Independent Schools
205 administrators
(109 Qatari admin)

Other Schools
113 administrators
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These surveys help capture attitudes on a number of issues pertaining to schools in
Qatar from current participants in preparatory and secondary education. The schools

in the sample represent a cross-section of the major school types (e.g., Independent,
private) and coeducational and single-gender programs. The design of the QES allows
for comparison within groups (e.g. all students in grade 8 or 9) and makes it possible to
examine an issue from the combined perspective of students, parents, and educators.
Examining the attitudes of all members of the education system will assist in the
development of future plans for education in Qatar.

Collecting and analyzing these data is a considerable undertaking, requiring SESRI to
publish the results in stages. This report presents findings about four facilities available in
the schools:

e Science laboratories: More Independent school science teachers and administrators
rate their school science laboratories as excellent as do their students.

e | ibrary: Nearly twice as many Independent school administrators and teachers rate
their school libraries as excellent as do their students.

e Sports facilities: More Independent school students rate their school’s sports facilities
as excellent as they do for any of the other school facilities.

e Cafeteria: There is almost uniform dissatisfaction with the quality of food available in the
Independent school cafeterias amongst students, teachers, and administrators.

Forthcoming reports on K-12 education as well as topics pertaining to social, economic,
and cultural areas in Qatar and the region may be found at www.sesri.qu.edua.qa. We
welcome your questions and comments which may be directed to sesri@qu.edu.ga.
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l. Introduction

The leadership of Qatar is greatly invested in its K-12 education because it views
education as the key to the nation’s economic and social progress. To this end, the
Father Emir, His Highness Sheikh Hamad Bin Khalifa Al-Thani, announced a sweeping
education reform in 2002 — Education for a New Era (EFNE) — to enhance educational
quality and renewed this commitment in 2013 with a 360 billion riyal health and
education fund!" His Highness Sheik Tamim bin Hamad Al Thani has continued this
priority because he recognizes the value of a highly trained and educated population.
Even with a well-developed public education system, few Qataris before 2002 were
qualified for positions that could fully meet the demands of the economic, social, and
cultural changes underway in the country, not to mention the challenges of a global
economy. To transform Qatar into a diversified and advanced knowledge economy, the
leadership prioritized a complete overhaul of the public school system. Following quickly
after the 2002 announcement, the Supreme Education Council (SEC) opened the first
cohort of independent schools in 2004 Each fall thereafter another cohort of
independent schools was opened until in September 2010 Qatar achieved the goal

of converting all Ministry schools to Independent schools.

In 2008, following years of comprehensive planning and analysis, the state of Qatar
articulated long-term national goals and values in the Qatar National Vision 2030 (QNV
2030),” which sets the framework for growth and development, mainly through
advanced, high quality educational and training services. In fulfillment of this mission,
the QNV 2030 “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 Qatar National Development Strategy 2011-2016 (NDS)" outlines the targets for
achieving the goals in the QNV 2030, and the Education and Training Sector Strategy
2011-2016 (ETSS)"" of the Supreme Education Council (SEC) identifies the measureable
outcomes and projects to prepare citizens for the future.

While the primary focus of education reform in Qatar is on curriculum and teaching
methods to enhance student outcomes, the facilities available to students, and in which
their education occurs is also important. The Qatar Public Works Authority (Ashghal) has
as its mission to “deliver and manage state-of-the-art, sustainable world class buildings
and infrastructure that fulfill the Qatar National Vision 2030.”vi The Ashghal website lists
numerous school buildings either under construction or renovation to improve facilities
such as school cafeterias and sports venues.

The Qatar Education Survey (QES) provides a resource for policymakers with a variety
of topics pertaining to how students, parents;* teachers, and administrators view the
current education system. For this report we use information from the student, teacher,
and administrator” questionnaires regarding four key facilities available in the schools:

e Science laboratories
e |ibrary

e Sports facilities

e Cafeteria
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Teachers, administrators, and students were asked a series of questions about each of
these four facilities. In the spring of 2014 school operators of the original schools in the
QES were asked to complete a Supplemental Facilities Questionnaire (SFQ). The SFQ
provides additional information about the four facilities as well as a general overview of
the school buildings; we use the information collected in the SFQ to supplement the
original data from the QES.

All but three of the Independent schools completing the SFQ are located in buildings
constructed specifically for Independent schools, with nearly 80 percent only five-years
old (built in 2007 or later) at the time the original QES was conducted. Two of the
remaining Independent schools are located in buildings originally used as government
Ministry schools, with the oldest having been constructed in 1996. The 13 other
(non-Independent) schools are housed in buildings that are generally older than those of
the Independent schools, with only one built since 2007, and nine built before 2000.

Given the age difference in the Independent and other school buildings, it is not
surprising that amongst the schools operators 42 percent from the other schools

but only 25 percent from the Independent schools report plans in the next 12 months
to make changes to the school building. Most of the changes scheduled in the
Independent school buildings involve routine maintenance such as “maintenance of the
building’s roof” and “general maintenance and (to) arrange emergency exits for school
labs.” One of the other (non-Independent) schools is in the early stages of plans to build
a new building, while two report plans to build additional classrooms.

In addition to planned building changes, the SFQ asked school operators, “If you had
unlimited resources, what would you like to improve about the school building?” Seven
Independent school operators had nothing else they would change about the building;
with one writing that “the school is new and very good.” The remaining Independent
school operators suggested a variety of “ideal” changes they would like to make if
resources were unlimited. Some school operators focused on functional changes

such as “There should be an emergency door. Hire a maintenance technician” and the
operator who would like “added rooms for storage.” Several school operators would
increase the number of facilities available for learning, as is evidenced by such responses
as, “Increase the number of classrooms,” “(a) lab for languages,” and “provide labs for
handicrafts.”

We look at reports about each of these four facilities in depth throughout the remainder
of this report, focusing on comparisons between school type, and within the Independ-
ent schools by student characteristics. However, while we display the distribution of
selected responses by the four school types (Independent, international, Arabic, and
Asian), we only test for significant differences between Independent and international
schools. QES data are more limited for the Arabic schools (4 schools, 152 students)
and Asian schools (2 schools, 118 students); as a result, any comparisons between
Independent schools and the Arabic and Asian schools should be treated with caution.

As a preview to the remainder of the report, a quick examination of Independent school
staff and student ratings of the quality of the four facilities (rated as excellent, good,

fair, and poor) is informative X There is a general tendency in the Independent schools
for administrators and teachers to assign higher ratings to each of the school facilities
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than do students (see Figure 1). We might ask if the different respondents are simply
rating all of the school facilities in the same manner — either as excellent, good, or even
poor. This does not appear to be the case. Less than 10 percent of Independent school
students assigned the same rating to all four facilities (with approximately four percent
rating all four facilities as excellent), and approximately 30 percent assigning the same
rating to three facilities. Just one percent of the teachers assigned the same rating to all
four facilities, and another 15 percent assigned the same rating to three of the facilities.
In contrast, 19 percent of Independent school administrators used the same rating four
times, and another 44 percent used the same rating three times, with 38 percent of the
administrators rating three or more of the facilities as excellent.

Figure 1: Ratings of Four School Facilities as Excellent by Independent School Administrators,
Teachers, and Students.
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Because the QNV aims to have first-class schools that are among the best in the world,
we focus here and elsewhere on ratings of the quality of school facilities as being “excel-
lent.” While rating a facility as “good” may be acceptable in some circumstances, it does
not equate to schools that are the best in the world. Nearly 40 percent of Independent
school students rated the sports facilities in their schools as excellent and approximately
one-third rated the school library and science laboratories as excellent (see Figure 1).
Less than 20 percent of students, administrators, and teachers rated the quality of the
food in the cafeteria as excellent. In the remainder of this report we will look at each of
the four school facilities in depth. It will be useful to keep the relative rating of these four
facilities in mind throughout the remainder of the report.
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Il. Science laboratories

Recently the State of Qatar has invested substantial resources into research and
development, and while the infrastructure is in place, there is a shortage of citizens
graduating from knowledge economy fields.® As such, one of the targets of the QNV
2030 is to enhance scientific research by increasing the proportion of science and math
graduates (NDS, p. 143). While a first-class school science laboratory is not sufficient
to ensure that more Qatari students will learn science and eventually take a place in the
knowledge economy, without first class laboratories students cannot experience critical
hands-on inquiry-based science experiences that motivate them to pursue a career in
the knowledge economy.®

In late 2012 the administrators in all but one of the schools in the sample — an Arabic
school — reported that their school had science laboratories. Based on the SFQ, the
modal number of science laboratories in Independent schools is three, with 19 of the
schools having three science laboratories, three (all preparatory schools) having two
laboratories, and two (one preparatory and one secondary school) having just one sci-
ence laboratory. The number of science laboratories in the international schools ranges
from one laboratory (two schools) to six or more laboratories (two schools).

The QES asked students, administrators, and teachers to assess whether the number of
science laboratories in their school is sufficient. Within the Independent schools, over 80
percent of administrators and science teachers*" and just over 70 percent of students
feel the number of science laboratories in their school is sufficient (see Figure 2).
Independent school science teachers were more likely to report their school had a
sufficient number of science laboratories than science teachers in international schools.
Independent school administrators and science teachers are more similar in their
likelihood to report that the number of science laboratories is sufficient (correlation = .67)
than are students and administrators (correlation = .30) or students and science
teachers (correlation = .22). Independent school students are not uniform in their feelings
about school science laboratories, with the percent of students within a school believing
that the number of laboratories is sufficient ranging from a low of 24 percent (one school)
to a high of 85 percent (one school).

Figure 2: Evaluation of School Science Laboratories by Students, Teachers, and Administrators.
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Administrators, teachers, and students are slightly less positive about the quality of the
science laboratories in their school than they are about the quantity of laboratories.
When asked to rate the quality of science laboratories as either excellent, good, fair, or
poor, approximately 50 percent of Independent school teachers and administrators rated
the laboratories as excellent, while less than 30 percent of the Independent school
students gave a similar rating (see Figure 2). This rating by students is statistically
equivalent to international school students.

Looking just at Independent school students, there were no significant differences in the
ratings assigned to the quality of science laboratories based on gender, parent level of
education, the students’ planned level of education, or their plans to obtain a job in the
knowledge economy. There is a relationship between whether students look forward to
their science classes and the rating they assign to the science laboratories, with over
twice as many students who strongly agree with the statement “| look forward to science
classes” rating the laboratories in their school as excellent in comparison to those who
do not strongly agree with the statement (see Figure 3). There is a similar relationship
between students who strongly agree with the statement “Science will be useful for my
future” and their evaluation of the science laboratories in their school. In a one-time study
such as the QES, we cannot infer that it is the “excellent” laboratories that lead students
to look forward to science classes or to believe that science will be useful to their future.
It is equally likely that students who look forward to science class would have a tendency
to rate the laboratories higher than students who do not look forward to science class. In
order to untangle this relationship, we would need to track the students’ feelings about
science and their ratings of their science laboratories over time.

There is considerable variance across the Independent schools in the percent of
students rating their school’s science laboratories as excellent, from one school in

which only six percent of the students rate the science laboratories as excellent to a high
of 60 percent of the students. As was the case with the sufficiency of the number of
laboratories, teachers and administrators in the Independent schools are more similar

in their tendency to rate the laboratories as excellent (correlation = .62) than are the
students and administrators (correlation = .36). However, in this case the students and
science teachers are more closely aligned (correlation = .61).

Figure 3: Percent of Independent School Students Rating the School Science Laboratories as
Excellent by Selected Characteristics.
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Given the key relationship between excellent science laboratories and the joint goals

of providing a first-class education and encouraging more students to be interested

in science, the fact that less than one-third of Independent school students rate the
science laboratories as excellent is problematic. The SFQ supplements our knowledge
about school science laboratories to learn more about the actual facilities, plans for the
future, and current usage patterns. Two-thirds of the Independent school operators
report that the laboratories in their schools are multiple-use laboratories, used for a
variety of science subjects, while two-thirds of the international schools have single-use
science laboratories. Approximately three-quarters of both Independent and international
school operators report that at least one science laboratory was built between 2007
and 2012.

When asked in the SFQ, “Are there any plans within the next twelve months to make
changes to the science laboratories,” none of the international school operators re-
sponded affirmatively, while 11 of the 24 Independent school operators report plans to
make changes. Three Independent schools plan to improve laboratory safety through
such means as “Have external emergency doors for the labs.” In contrast, several
Independent schools plan changes to enhance educational facets of the science
laboratories. For example, one Independent school will “Put special stickers for the
curriculum and buy some tools to make some important experiments in the curriculum
and the survey of scientific experiments.” A second independent school plans to “Buy
modern tools and equipment for the science course,” while a third school intends to
“Create a miniature laboratory [Microbiology].”

Beyond planned changes to school science laboratories, the SFQ asked school
operators, “If you had unlimited resources, what would you like to improve about
science laboratories?” The answers provide some insights into how far from ideal school
operators believe their science laboratories currently are. Eight Independent school
operators describe nothing they would like to improve, with one stating that, “There is
no shortage in the laboratory; everything is available.” The remaining Independent school
operators discussed a number of desired improvements. Several school operators
focused on purchasing additional, more modern equipment, such as the operator who
wrote, “Provide the laboratory with modern equipment and glass tools for chemistry and
physics.” Others focused on purchasing specific equipment such as the school operator
who wrote, “Use of modern technology in the use of sensors, add a three-dimensional
display in the presentation of some scientific experiments.” Similarly, another school
operator would, “increase (number of) incubators (for) bacteria, acid tanks, (and)
chemical compounds and increase some of the tools in the physics laboratory” while a
third school operator would, “Create an electronic laboratory, create a virtual zoo.”
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Figure 4: Percent of Students Using Science Laboratories 2 or More Times a Week, Student and
Science Teacher Reports.
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Having a sufficient number of excellent science laboratories is necessary for high

level hands-on-science experiences, but it is not sufficient. Students also need regular
exposure to these high quality science laboratories. The QES asked both teachers and
students how frequently they used the school science laboratories. A higher percentage
of science teachers across the four school types report that their students use science
laboratories two or more times a week than do the students in the same schools (see
Figure 4)." Within the Independent schools, 47 percent of the science teachers, but only
31 percent of the students reported using the science laboratories two or more times a
week. These reports vary widely across the Independent schools, and there is virtually
no relationship between science teacher and student reports (correlation not statistically
significant). In general, science teachers in each Independent school are more likely to
report that their students use the science laboratories two or more times a week than
are the students.

Beyond simply being in the science laboratories, it is important to know if the students
merely watch their teacher conduct experiments, or if they are able to perform their own
experiments, for an actual hands-on experience. An early evaluation of the implemen-
tation of ENF by the RAND Corporation found that “Laboratory activities intended to
provide students with hands-on experiences all too often ended up as demonstrations
by the teacher” (Zellman et al., 2009).xi In the SFQ we asked whether students
conducted their own experiments under the supervision of a teacher, and if so, how
many days a week they conducted these experiments. All of the school operators report
that students conduct their own experiments in the science laboratories under the
supervision of a teacher. Independent school operators report a high level of this activity;
nine of the school operators report students conduct their own experiment five days a
week, and only five report students conduct experiments one or fewer days each week.
In contrast, the modal response for international school operators is one day a week of
science experiments.
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Finally, closely connected with the science laboratories and directly related to the NDS
goal of increasing the number of science graduates, the SFQ asked whether each
school conducted any programs or activities to encourage students to be interested in
science and consider careers in the Knowledge Economy. If they responded yes, they
were asked to briefly describe these activities?™ Over 80 percent of both the Independent
and international school operators report some programs or activities in their schools
that encourage an interest in science.

Science-related competitions were mentioned by numerous Independent school
operators as one way of promoting an interest in science. Several schools participate

in the Al-Bairag World program at Qatar University, a “non-traditional educational
project carried out by Center for Advanced Materials (CAM) at Qatar University, in which
students in the final grade at Qatari independent secondary school work in teams with
highly exquisite university-level scientists on practical scientific problems in authentic
contexts.”” Other school operators mentioned the Qatar National Robot Olympiad, a
part of the GO-ROBOT program that aims to “foster interest and develop skills in
science, technology, engineering and mathematics, helping children engage with
complex engineering projects in a fun way.”*

Some Independent school operators report a variety of activities designed to encourage
an interest in science, such as the school that conducts, “group activities for science
that relate to the application of scientific experiments and by visiting field laboratories
for university and science club.” A number of Independent schools have science clubs
to encourage an interest in science and careers in the Knowledge Economy. One Inde-
pendent school operator reports they have a, “Science Club for scientific activities to
increase students’ experiences and to motivate them.”

SUMMARY FOR SCIENCE LABORATORIES:

Having modern, fully-stocked science laboratories is critical to help Qatar attain its goals
of increasing interest and achievement in fields critical to a career in the Knowledge
Economy. The NDS notes that one of the key challenges facing Qatar’s education
system is “the underachievement of Qatari students in math, science and English
language at all levels” (p. 124). The recent release of the 2012 PISA scores provides a
mixed assessment of science education in Qatar. > While students in Qatar improved in
their PISA science scores from 2006, the average science scores of 15-year old Qatari
students remain below average when compared to students from around the world. "
Despite the emphasis of the NDS on Knowledge Economy fields, studies have found
declines in enroliment in science at both the secondary and college-level ¥ Based on
the results of the QES and the SFQ, the following describes our recommendations to
enhance the science laboratory experience.

First, following the lead of the international schools, we recommend that the Independ-
ent schools — at least at the secondary level — move to a model of single-use rather than
multiple-use science laboratories. Numerous sources are available regarding the specific
equipment for learning (both in the indoor and outdoor laboratories), storage, and safety
needed for each subject area (e.g., biology, chemistry, physics)* and we urge that they
be consulted in constructing single-use laboratories.
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But having modern, world-class science laboratories is just a first step; a well-equipped,
modern laboratory does not guarantee that students will learn and develop an interest
in science. Having science teachers who fully understand and are able to incorporate
student-centered learning is critical to successful inquiry-based science. Our second
recommendation is to provide more intensive, lengthy training for science teachers at
all levels on a regular basis, including classroom observations and regular feedback.
Knight et al. (2014) found low levels of student-centered inquiry teaching in Qatar,
despite an emphasis in the ENF on the creation of student-centered science (and
mathematics) classrooms with inquiry-based learning.” " They suggest that given the
long history of recitation and memorization in Qatari classrooms prior to ENF, science
teachers may need long, intense mediation to help shift their teaching style to enhance
inquiry-based learning.

Third, and related to the above recommendation, we urge regular monitoring and
evaluation of the activities conducted in science laboratories. We see from the results of
the QES and SFQ that most Independent school students appear to conduct their own
experiments in the science laboratories on at least a weekly basis. But the quality and
nature of these investigations must be examined more thoroughly. Simply having stu-
dents conduct their own, “hands-on” investigations is not adequate.™" Student learning
in science laboratories may be inhibited by such factors as: (1) the use of standard
laboratory guides or activities that are simply a list of tasks for student to follow; (2)
teachers serving a managerial function and failing to engage students in critical
discussions of the reasons for their laboratory activities and the overarching purpose

of their investigations; and (3) failure to test students abilities in the science laboratory
and their understanding of the purpose of the laboratory investigations, and instead
assessing solely on science concepts*i (2004)
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lll. Library

The role of school libraries is changing and being challenged throughout the world as
digital resources increase. ™ This is particularly relevant in Qatar. Initial information about
the e-learning project of the SEC focused on making curricular materials directly
accessible to Independent school students through the distribution of tablet computers.
A late 2012 announcement about the launch of the E-Learning Portal communication
and electronic library indicated that the SEC will “begin to implement an interactive
e-book project, which will replace the textbook during the five-year plan for the imple-
mentation of e-learning projects.”** In juxtaposition, the SEC’s recently released

Annual Report on Education in Qatar Schools for the Academic year 2012-2013** notes
that the average number of books per student in Independent school libraries is 17.4
books. We explore how students rate their library, and how frequently they use the library
resources and consider the relationship between school libraries and the e-learning
project.

In the SFQ school operators described their libraries in broad terms, referring to such
things as the number of books available, the number of tables, and the number of com-
puters, if any* For example, one Independent school’s library was described in general
as the “Number of resources available at the center 11,850, includes all the diverse
sources, there are approximately 21 computers. 6 tables large enough size for six stu-
dents, the center is divided into a private library of books and other sources and devic-
es.” A second Independent school library is described as containing: “11,000 books in
various fields in addition to the media and electronic books. It also includes 9 computers,
and a data display screen, and 12 tables.”

Approximately 60 percent of Independent school administrators and teachers rate their
school library as excellent, nearly twice that of Independent school students (33 percent)
(see Figure 5). Administrators in Independent schools are more likely to rate the library in
their school as excellent (60 percent) than are administrators in international schools (37
percent). Independent school students are also more likely to rate their school library as
excellent (34 percent) than are students in international schools (24 percent). However,
there is no significant difference in the ratings of Independent and international school
teachers.

Figure 5: Quality of School Library Rated Excellent by Students, Teachers, and Administrators.
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In addition to teachers rating the quality of the school library as higher than do students,
approximately twice as many Independent school teachers (71 percent) as students (36
percent) report that students visit the school library at least once a week (see Figure 6).
The percent of Independent school teachers reporting weekly library use by their
students is not statistically different from reports by international school teachers.
Student reports of weekly library use is not uniform across the Independent schools,
ranging from two schools in which less than 10 percent of the students report they

use the library weekly to another school in which 85 percent of the students report
weekly use.

Figure 6: Percent of Students Using Library at Least Weekly, Reports from Students
and Teachers
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Which students report using the schooal library most frequently? Looking just at Inde-
pendent schools, there is no difference between preparatory and secondary students,
parent education or student plans for their highest level of education. Boys are more
likely to use the library at least once a week (48 percent) than girls (25 percent), and
students who report doing additional reading outside of school are over twice as likely
(48 percent) to use the school library at least once a week as are those who do no
outside reading (21 percent).

Related to reports of library use, in the SFQ school operators were asked to rate how
busy they believe their school library is, using a scale from zero to ten, where zero means
it is never busy and ten means it is always very busy. On average, both the Independent
and international school operators rated their school libraries as relatively busy, assigning
a score of eight out of ten. Among the Independent schools, scores ranged from a low
of three (one school) to a high of ten (four schools).
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But what do the students do while in the library? Not surprisingly, activities traditionally
associated with libraries — checking out books to take home and doing research with
books in the library — are the most frequently reported activities by both Independent and
international school operators (see Figure 7). Independent school students watch videos
in over 80 percent of the schools and take exams in nearly 60 percent of the schools.
When asked to describe the “other” activities that occur in the school library,
Independent school operators listed such activities as library classes, reading classes,
competitions, and crafts.

Figure 7: Percent of Schools with Selected Activities in Library, Supplemental
Facilities Questionnaire. >
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Just under half of the Independent school operators report plans to make changes to
the school library in the next twelve months.**¥ A number of these planned changes in
the Independent schools relate to electronic resources and the e-learning program. For
example, one Independent school plans to “bind and activate the electronic library site
with e-learning.” Another Independent school will be “transforming the library into an
electronic library,” while a third plans the “adoption of electronic archiving.” Other
Independent schools intend to expand their offerings by such things as “adding a health
section” and creating “special reading units and a special unit for entertaining reading;
audio-visual library.”

Setting aside planned changes, the SFQ asked school operators how they would like

to improve their school’s library if they had unlimited resources. The answers to this
question give a sense of how far from ideal the school operators feel their library is.
Seven of the Independent school operators offered no ways they would improve the
library, even if resources were unlimited. The remaining 19 Independent school operators
listed a variety of desired improvements. Many would expand the resources available in
the library such as the Independent school operator who wrote, “Increase the number of
books and electronic sources.” Similarly, a second Independent school operator would
“Add diversity in sources of books and information,” while a third would “Increase the
number of computers, diversifying the sources of electronic information.”
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The e-learning project is intricately connected with school libraries. Once implemented
in a school, all students are given a tablet computer through which they have access to
curricular materials, the internet, and a wealth of electronic resources. As such, these
tablets have the potential to replace many resources available in school libraries. The
SFQ included questions to learn more about early experiences with the e-learning
project implementation.

By the spring of 2014, the e-learning project had been implemented ** in 19 of the 24
Independent schools, with 4 of the remaining 5 schools uncertain when it will be
implemented . Among the 19 schools in which the program was implemented, only 7
encountered problems with the tablets. The problems include both technical issues
related to the hardware and software as well as negligence by students. One school
operator wrote they encountered “Hardware failure, lost, forgotten by the students, the
problem of internet outages, damaged, consumed and destroyed.” A second school
operator wrote, “Screens break easily and are expensive.” In addition to these
technical problems, one school operator indicated some parental dissatisfaction,
“There is a problem in the lesson preparatory software, it is unable to save... and there
is a problem in general in the website, also some social network websites are available
which parents are not happy about.”

The majority of the schools allow the students to take the tablets home but there are
limits placed on their use, both by the SEC and the schools. One school operator
describes the purpose of the limitations as being, “in order to protect the students in
order to improve the use of tablets.” One Independent school operator describes the
limitations as follows, “No student can (go) onto the Internet at home except to go to
Twitter and Facebook until 9:00 p.m., as well as the student cannot access by using
teacher’s user.” Another school operator wrote that, “Some sites are blocked by the
Supreme Education Council. Social networking sites were open, but after parent
protests they were shut down.”

SUMMARY FOR LIBRARY:

Based on information collected in the SFQ, it is clear that Independent school libraries
are well-stocked with books and other resources. However, with the implementation

of the e-learning project and the continued pace of technology transformation in

Qatar, there is less and less need for schools to acquire more books and other physical
resources. There is a need for highly qualified librarians that can teach students to sift
through the ever-mounting information available on the web and how to become digitally
literate. While the school operators in the SFQ list a number of “other” activities that
occur in the school libraries (such as competitions and exams) they do not discuss
training students to be digitally literate. We propose transforming the school library into
a place where students acquire information science literacy and skills.*

While the Digital Library Initiative in Qatar is focused on academic researchers (both
students and professionals), it has developed a key strategy of use to the Independent
schools. The DLI has found that researchers frequently encounter difficulties accessing
online sources because of a lack of training. As a result, they intend to develop a
consulting center to “assist the public to efficiently and effectively find, access, and use
a variety of information sources to meet their needs” i (p.72). We recommend that
school libraries replicate this idea and in addition to having a section devoted to consult-
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ing about online sources, routinely offer classes and sessions designed to enhance
digital literacy.

Moreover, since several school operators mentioned parental concerns regarding the
e-learning project and their children’s access to various websites via the tablets, we
recommend the schools increase their communications with parents about the e-learn-
ing project. Parents should be regularly updated through such means as demonstrations
of the tablets and workshops designed to provide them with more knowledge about the
various features of the e-learning project.

P22 - QATAR EDUCATION STUDY



IV. Sports Facilities

While not directly linked to student academic outcomes, school sports facilities are
intricately connected to the QNV 2030 human development pillar and its emphasis not
only on education, but healthcare. A key component of the healthcare goal is increasing
preventive healthcare in Qatar. The Qatar National Health Strategy 2011-2016 (QNHS)
notes that “Qatar is faced with critical public health challenges, with over 60% of deaths
caused by chronic diseases, injuries, and congenital diseases, driven by risk factors that
are largely preventable. A shift in the current healthcare system’s focus from manage-
ment of acute illness to more proactive prevention and early detection of ill health will be
crucial to the success of the NHS” (p. 23)*“ The Third National Human Development
Report (TNHDR)** finds that “studies of secondary school Qatari students indicates
alarming levels of overweight and obesity of up to 70% and 45% respectively,
particularly among children in secondary school. Unhealthy eating and poor exercise
habits ingrained early in life can lead to chronic noncommunicable diseases such as
cardiovascular disease, diabetes and cancers in later life” (p. 3).

The TNHDR stresses that sports and physical activity can encourage youth to change
their behaviors and lead a healthier lifestyle, and notes that in 2007 the SEC began a
program to build sports capacities in the schools. Physical education is now compulsory
in all Independent schools from kindergarten through 12th grade. A number of initiatives
have been launched in Qatar to emphasize the need for a healthy lifestyle. In 2012 Weill
Cornell Medical College, in association with the Supreme Council of Health, launched
the Sahtak Awalan Your Health First campaign, a five-year, multi-stage program, with the
first stage based on, “introducing Qataris to issues related to public health, particularly
healthy practices and the importance of physical activity and diet.”*" More recently, the
Qatar Foundation in January of 2014 funded a five-year pilot program in which approx-
imately 2,500 of Qatar’s most overweight children will attend an intensive two-week
camp followed by three months of after-school clubs. In September of 2014 the Qatar
Active Schools program will begin implementation with a goal of increasing physical
activity of Qatari children by 20%. "

The SFQ included a series of questions designed to provide additional information about
the types of sports facilities available in the schools and the range of activities offered at
each school X" All of the schools indicated that they have some sports facilities, but the
types of facilities and activities offered vary across the schools. Most of the Independent
school operators described the availability of both indoor and outdoor sports facilities,
with such phrases as, “Indoor and outdoor playgrounds, playgrounds for football,
basketball, volleyball and handball” and “Multi-purpose hall, outdoors playgrounds:
basketball, handball volleyball, football” and “Sports Hall, volleyball court, tennis court,
handball court, basketball court.”

Both the Independent and international schools offer on average six different sports
activities, ranging from a low of four sports (four Independent schools and two
international schools) to a high of nine sports (two Independent schools and two
international schools). Handball and basketball are offered in all of the Independent
schools while football is offered in all but one of the schools (see Figure 8). Athletics — a
combination of track and cross-country running — is the most common of the “other”
sports described by Independent school operators. Most of the “other” sports offered
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in the Independent schools meet the requirements of the TNHDR for increasing physical
activity amongst Qatari youth. However, a few sports activities offered including billiards
(2 Independent schools) and table tennis (3 Independent schools) are at a lower level of
activity and it is questionable if they will help attain the goals set forth in the TNHDR.

Figure 8: Percent of Schools Offering Selected Sports Activities, Supplemental
Facilities Questionnaire *'"
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Given the emphasis placed on increased physical activity by the TNHDR, it is not
surprising that the majority of Independent school administrators (84 percent),

physical education teachers (74 percent), and students (65 percent) feel that the number
of sports facilities in their school is sufficient (see Figure 9). In only two of the Independ-
ent schools do less than half of the students report that the number of sports facilities is
not sufficient, with the percent ranging from 36 percent of the students to 92 percent of
the students. Independent school administrators are more likely than international school
administrators to report that the number of sports facilities in their school is sufficient,
while there is no difference between students in the two school types.™

As is the case with the other facilities, fewer students, teachers, and administrators rate
the sports facilities in their school as excellent compared to those who report the number
is sufficient (see Figure 9). Approximately 60 percent of administrators and physical
education teachers in the Independent schools rate their schools’ sports facilities

as excellent, while 40 percent of the students assign the same rating. Students in
Independent schools, however, are more likely to rate their schools’ sports facilities as
excellent than are students in international schools (28 percent), while administrators in
the two school types are equally likely to rate the facilities as excellent. Within the
Independent schools the percent of students rating their sports facilities as excellent
ranges from a low of 12 percent of the students in one school to a high of 74 percent
in another school.
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Figure 9: Evaluation of School Sports Facilities by Students, Teachers, and Administrators
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Within the Independent schools, there are some differences in student ratings of sports
facilities based on characteristics of the students. Students who are active in a sports
club or a non-school sports team are more likely to rate their schools’ sports facilities
as excellent (47 percent) than are those who are not active in either activity (34 percent).
Boys (45 percent) are more likely to rate the school sports facilities as excellent than are
girls (34 percent), and preparatory students (51 percent) are more likely than secondary
students (30 percent) to rate the facilities as excellent.

x1v

In the SFQ one-third of Independent school operators report plans to make changes to
their school’s sport facilities in the next 12 months. Most of the planned changes involve
routine maintenance rather than adding additional facilities, as is exemplified by such
comments as “Plans to improve the outdoor playground to improve the sports hall” and
“renew the floor of playgrounds and maintenance for the sports hall.”

In contrast to planned changes, if resources were unlimited, the majority of Independ-
ent school operators would make more far-reaching changes to their schools’ sports
facilities ™ Six of the Independent school operators would build a swimming pool at

the school, including the school operator who envisions major changes that would
make school sports facilities available to community residents as well as to students.
This operator would “Create grassy playgrounds, track for athletics, swimming pool for
students and people of the neighborhood, equipped gym, a sauna and Jacuzzi attached
to the gym.” A second school operator also describes improvements that would be
available to community members, “Gym for the employees, allowing the community

to use the sports hall and the outdoor playgrounds.” Consistent with concerns of the
QNHS regarding preventive healthcare, one Independent school operator would begin,
“Preparation of a complete program for students who suffer from obesity, create medical
laboratory inside the sport hall for general measurements for students before and after
exercise.”
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SUMMARY FOR SPORTS FACILITIES:

The Independent schools offer a variety of physical activities for students. However,
given the major issues of obesity and a sedentary lifestyle, and the related chronic
diseases prevalent in Qatar, it is clear that more needs to be done. A key goal of the
QNHS is to increase physical activity amongst all Qataris. Numerous steps have been
taken to meet this goal including making physical education compulsory in all schools.
The results of the SFQ, in conjunction with external reports and studies, offer additional
ideas to meet this goal. We make five recommendations to increase physical activity
amongst students.

First, we encourage the schools to develop programs to involve students’ families in
their health education. Numerous reports emphasize that while the schools play a critical
role in encouraging physical activity, the support of other key communities in students’
lives — most notably the family — are needed to help school-based programs succeed.

A qualitative study of female Muslim students in Australia finds that parents both enable
and constrain their daughters in physical activities. Interestingly, many of the parents
distinguish between “sports” (such as netball and soccer) and physical activities (such
as walking with their parents). The study finds that “Whilst parents can certainly act as a
‘constraint’ to participation in sport, it seems that when the broader term of physical
activity is used, parents are more likely to act as important enablers for the young
women” (pp. 113-114). This suggests a need to emphasize a variety of ways that
students can increase their activity levels, and to be cautious about the language used
to describe these activities (e.g., sport versus physical activity).

A 2011 report prepared by the National Center for Chronic Disease Prevention and
Health Promotion*™" notes that “Youth perceptions and parent reports of support for
physical activity are strongly associated with participation in both structured and
nonstructured physical activity among children and adolescents.” The report
recommends schools use multiple formats to involve parents to increase the likelihood
that parents will participate, and suggests such methods as “family homework
assignments, healthy eating and physical activity newsletters, family nights focused on
health promotion, and Internet-based programs.” We encourage the Qatar schools to
develop a number of different strategies to involve children’s families in their physical
activity efforts.

Second, we encourage the schools to make the sports facilities available to community
members in the evenings and weekends. This should be a way for students to partici-
pate with their families in activities during non-school hours, which will both encourage
activity for the whole family, and allow the students to see their parents as a role-model
in physical activity.

Third, schools need to offer students opportunities to engage in physical activity outside
of physical education classes, including but not limited to recess periods, after-school
programs, intramural sports programs and physical activity clubs. These opportunities
are especially important for students who come from families that do not routinely
engage in physical activities during the evening and weekends.
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Fourth, diversifying sports activities must constitute an integral part of the existing
physical education curriculum. For in addition to the six main sports activities indicated in
Figure 8, there is a great need to offer other activities that are customized to student
needs, especially those with health problems. Special attention should also be given to
activities that students can engage in throughout the course of their lives, such as
walking, swimming, and cycling. In addition to the short term health benefits of such
activities, students acquire essential lifelong skills that they can in turn pass down to their
own children in the years to come.

Finally, we urge the schools to adopt employee wellness programs in which teachers and
administrators are encouraged to model physical activity and healthy eating behaviors to
their students. It does students no good to be told by physically inactive teachers that
they — the students — should be active. Students need to see healthy behaviors modeled
by adults critical in their lives, their teachers and their family members.
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V. Cafeteria and Catering Services

As with school sports facilities, the school cafeteria, and the eating habits of Qatari
children, are strongly related to the human development pillar and its emphasis on
preventive healthcare. Encouraging healthy eating behaviors in Qatar is a major
component of the QNHS. A 2013 Executive Update xix to the QNHS lists a number of
programs initiated to encourage healthy eating in the schools including healthy school
snack guidelines and food labeling. Consistent with this focus, Qatar’s Supreme Council
of Health launched the “We are Healthy Kids Program” in 10 primary schools during the
2010-2011 school year. “The goal of the program is to bring about a positive change

in the lives of children and replace bad habits with healthy ones in all areas of their lives
while they are in school and at home which includes the addition of practicing daily
physical activity and the introduction to healthy food choices for children.” 1 By the
2013-14 school year the program had been standardized across all Independent primary
schools and piloted in 10 preparatory schools.ii While this program was not yet in any
of the preparatory or secondary schools at the time the QES was conducted, student
evaluations of the cafeteria food remains relevant. As part of a healthy eating initiative,

in 2011 — prior to the launch of the QES — the SEC banned from school cafeterias such
foods as ice cream, soft drinks, chewing gums, and chips. si

On a broader scale, Action on Diabetes (AoD) is a partnership between the Supreme
Council of Health and medical and business groups to fight obesity and diabetes. An
article in the Gulf Times . on AoD notes that, “having healthy choices available in school
lunches can help children develop healthy habits from the start. Japan has led the way
in this regard, with a school nutrition programme that makes healthy eating a national
priority. This programme contributes to Japan’s almost unique ability to resist the global
trend toward obesity among affluent nations.” These efforts to fight diabetes and obesity

have clear implications for the food served in Qatar’s schools.

With the exception of one other school, all of the school operators reported in the
SFQ that their school has a cafeteria. The standard among the Independent schools is
to contract with an SEC-selected outside service that prepares the food off-site and
delivers it to the cafeteria. The Independent school students may choose from a
selection of foods each day.

Figure 10: Evaluation of School Cafeteria Food by Students, Teachers, and Administrators.
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In contrast to the other facilities, rather than asking about the sufficiency of cafeteria
facilities, students, administrators, and teachers were asked to rate the quality and price
of the food. When asked whether the price is reasonable, expensive, or inexpensive, the
majority of Independent school teachers (75 percent), administrators (79 percent), and
students (57 percent) rated the food as reasonable (see Figure 10)." But while reasona-
ble in price, less than 20 percent of these individuals rated the quality of the food as
excellent. While only 13 percent of Independent school students rated the food as
“excellent,” this is statistically different than international school students (4 percent
rated as excellent). Soon after the SEC banned junk food from school cafeterias, they
conducted a survey of Independent school students and found that most prefer that
unhealthy snacks be sold in their school cafeterias.’ Given these results, it is not surpris-
ing that most Independent school students in the QES are dissatisfied with the quality of
the food in their school cafeteria.

Recognizing the general dissatisfaction of Independent school students, teachers, and
administrators expressed in the QES, school operators were asked in the SFQ whether
there were any plans to change either the physical infrastructure of the cafeteria or the
food offerings. Only four Independent school operators reported scheduled changes.
One of the schools intends to change outside vendors with the approval of the SEC,
while others stressed structural changes such as repainting the cafeteria.

When asked how they would improve the cafeteria and catering services if resources
were unlimited, the school operators were more expansive. Several Independent school
operators commented that they would re-introduce vending machines. While some
school operators would limit these vending machines to “hot drinks,” others would
reintroduce vending machines with both “food and drinks.”

Given the push by the SEC for healthy food in the schoals, it is interesting that the
quality and nutritional value of the cafeteria was included in several Independent school
operators’ responses. One school operator would, “increase the numbers of fruits,
vegetables and dairy products. Increase the number of staff that sell the food, provide
multiple options of the food.” Another school operator would like to see, “more healthy
food, leave the fast food that causes obesity and Anemia” and a third wrote, “Prepare
an integrated healthy meal sold to students on a daily basis and with a diversity in these
meals on a permanent basis.” In addition to healthy food, moving to a model in which
the food is prepared on-site is a concern of several school operators, exemplified by,
“make the cafeteria as a restaurant, and provide the students with fresh food,
preparation for the food inside the cafeteria and not outside.”

SUMMARY FOR CAFETERIA:

We have seen in the QES that all of the stakeholders in the Independent schools —
students, teachers, and administrators — assign low ratings to the quality of the food in
the cafeterias. Given Qatar’s rate of obesity — one of the highest in the world - this is a
major concern.”" Moreover, the Qatar National Health Strategy 2011-2016 emphasizes
that healthy eating and increased physical activity will be primary factors in reducing the
risk of developing chronic diseases as well as maintaining them once developed.™
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Everyone at the school — administrators, teachers, and students — needs to care about
and be knowledgeable about food preparation and the importance of nutrition.
Numerous studies emphasize the importance of the school-setting for promoting
healthy behaviors.™" Cohen et al. (2012) comment that “Schools can be viewed as a
captive environment where public health interventions can reach the greatest number of
students, especially to improve dietary patterns” (p. 927). Cohen et al. also stress that
while “introducing more fruits, vegetables, and whole grains on school menus is
important, changes to the school food environment alone will not guarantee consump-
tion; the foods’ palatability must also be improved” (p. 928). While the SEC has
introduced measures to introduce healthy food in school cafeterias, students are not
satisfied. It is time to look for other solutions to help students become excited about
eating a healthy diet. We make two recommendations with the joint goal of improving
the quality of cafeteria food and increasing children’s healthy-eating behaviors.

First, we would recommend that a pilot program be implemented in a few Independent
schools in which the food is prepared onsite rather than by offsite vendors. Although
limited, there are some indications that onsite preparation of food is associated with
lower levels of obesity in children.™ We would recommend that a rigorous evaluation of
this pilot program be conducted, randomly assigning a few, comparable schools (includ-
ing both boys and girls schools) to either the pilot program or a comparison group with
the existing food service. Students in the intervention schools and comparison schools
should be measured before the program begins and at the conclusion for such things as
BMI, healthy eating patterns, and satisfaction with the food. It is important that the food
prepared onsite be made appealing to the students (and also to teachers and adminis-
trators). For example, a pilot program in Boston had a professional chef give lessons to
school staff on preparations of exciting, but healthy food. ™

Second, we note that nutritional lessons are being implemented in selected Independent
schools. We would recommend that in addition to the students, programs be developed
— such as after school healthy eating fairs and cooking classes — that involve parents

as well. Al-Muraikhi (2010), in a study of eating behaviors amongst children in Qatar,
including feedback from key stakeholders such as parents, teachers, and administrators,
received numerous suggestions that the schools should work not only with students but
with their parents to encourage healthy eating at the family level.
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VI. Conclusion

The four school facilities discussed in this report are directly connected with major policy
goals of Qatar. While not sufficient, all four need to be exemplary if Qatar is to meet the
goal of the QNV 2030 to provide students with an education equivalent to the best in
the world. The science laboratories are linked with the QNV 2030 goal to increase the
proportion of science and math graduates in Qatar. Additionally, both the school cafete-
ria and sports facilities are directly associated with the goals of the QNV 2030 related to
preventive healthcare.

This report is intended to serve as a baseline assessment of key facilities available in
Qatar’s schools. Major steps have been taken in terms of the Independent schools;
physical facilities. All of the buildings are relatively new, and regular, routine maintenance
is scheduled for the facilities. However, more remains to be done if Qatar is to achieve
world-class status in education. It is imperative that follow-up studies be conducted at
regular intervals in the future to make certain that these Independent schools continue to
improve. We have seen considerable variance across the Independent schools in such
things as the percent of students reporting weekly library use and rating various school
facilities as excellent. To provide a first-class education for all Qatari students, these gaps
need to be closed.

Moreover, Qatar is in the midst of a major school expansion. There are currently 181
Independent schools, and plans were recently announced with to build at least 85 more.™
As these schools open, it will be critical to monitor the current Independent schools in
comparison to the new Independent schools to make certain they are comparable in

their facilities. If all students in Qatar are to receive a world-class education, the older,
original Independent schools must be maintained and upgraded so that they are
comparable to the new schools.
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APPENDIX A: SURVEY METHODOLOGY

Results from the Qatar Education Study (QES) come from four surveys administered
under the direction of the Survey Operations Division at the Social and Economic Survey
Research Institute (SESRI). The surveys were sent to central stakeholders in K-12 edu-
cation: students, parents, teachers, and administrators. An establishment questionnaire
— the Supplemental Facilities Questionnaire (SFQ) — was administered by SESRI in the
spring of 2014 and delivered to school operators in the original QES schools. Feedback
from these stakeholders is critical to evaluating whether the reforms implemented in
fulfillment of the targets outlined in the Qatar National Development Strategy 2011-2016
(NDS) are succeeding, and if not, which reforms may need reevaluation and additional
support from the Supreme Education Council (SEC). This survey design is especially
appropriate because it paints a clear picture of the participants’ school experience. Re-
spondents may be more forthcoming in their responses for two reasons: first, the project
was conducted by an organization independent from the SEC (albeit with the blessing

of the SEC); and second, the surveys included no identifiers that could trace responses
to specific individuals. The neutrality and confidentiality assured in surveys administered
by SESRI provide policymaking institutions with accurate and reliable data to benchmark
their performance against similar institutions.

SAMPLE DESIGN

Sampling is the process of selecting those individuals from a population to estimate
characteristics of the whole population. It plays a critical part in any school survey since
the ability to make valid inferences to the population, which is the target of the investiga-
tion, relies upon a rigorous sample design. In the following, we discuss issues related to
the sampling design used in the QES.

Students were the target population for the survey sampling. The sampling frame, which
is a list of all those individuals in a population who can be selected, was developed by
SESRI based on a comprehensive list of all public and private schools in Qatar which
was provided by the Supreme Council of Education. In this frame, all schools are listed
with information about school names, address, school gender (boy, girl, or coed), system
(independent, international, private, or other type of schools), and the number of stu-
dentsin grade 8, 9, 11, and 12.

Based on the information about the school size, school system, gender and grade, we
divided the sampling frame into several subpopulations (i.e., stratum). This stratification
divided members of the population into subgroups that are relatively homogenous before
sampling begins. We tried to ensure that every member of the population had the same
probability of being selected (i.e., self-weighting) so proportionate sampling was used

to make the proportion of students in each stratum similar between the frame and the
sample. That means the number of sampled schools needed to be proportionate to the
number of respondents across strata in the frame (assuming that the same number of
students was selected from each school).

Inside each stratum, students were randomly selected following a two-stage sampling
process which is probably the most commonly used sample design in educational re-
search (UNESCO international Institute for Educational Planning 2009). In the first stage,
the school was selected with probability proportionate to its size (i.e., PPS). This gives an
equal chance of selection for students while allowing for a similar number of students
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to be chosen from each school for each strata. In the second stage, for ease of the field
work, we randomly selected one class for each grade in the school and all students in
the class were included in the survey.

In the student study, students in grades 11 and 12 in the secondary schools and stu-
dents in grades 8 and 9 in the preparatory schools were selected. For the parent study,
the parents of the students selected in the student study were sent questionnaires. Lead
teachers of the classrooms selected for the study were sent questionnaires as were the
administrators for the school.

We account for the complex sampling design in the data analysis to ensure the unbias-
edness and efficiency of the statistical estimates. Particularly, a weighting variable was
created to take into account the selection probability and the non-response. Weighting
is a mathematical correction used to give some respondents in a survey more influence
than others in the data analysis. This is sometimes needed so that a sample better
reflects the population under study. In the QES, the number of students in the selected
class can be different across schools, and a weight is needed to adjust for this differ-
ence.

SAMPLE SIZE, NON-RESPONSE, AND SAMPLING ERROR

The sample size of the QES is 43 schools. However, 4 schools refused our survey re-
quests. For the remaining 39 surveyed schools, all students in the selected classes fully
participated in the survey. In the final data, we have 1,848 students, 1,472 parents, 572
teachers, and 318 administrators from these 39 schools.

With the above number of completions, the maximum sampling error for a percentage is
+/-2 percentage points for the student survey. The calculation of this sampling error take
into account the design effects (i.e., the effects from weighting, stratification, and clus-
tering). One possible interpretation of sampling errors is: if the survey is conducted 100
times using the exact same procedure, the sampling errors would include the “true val-
ue” in 95 out of the 100 surveys. Note that the sampling errors can be calculated in this
survey since the sample is based on a sampling scheme with known probabilities. This
feature of random sampling is an essential element that distinguishes probability samples
from other sampling methods, such as quota sampling or convenient sampling.

Questionnaire development

The questions were designed in English and then translated into Arabic by professional
translators. After the translation, the Arabic version was carefully checked by researchers
at SESRI who are fluent in both English and Arabic. Next, the QES questionnaires were
pre-tested in four randomly selected schools. This pretest gave valuable information
allowing us to refine question wording, response categories, introductions, transitions,
interviewer instructions, and interview length. Based on this information, the final version
of the questionnaire was created and then programmed for data entry purpose. The
questionnaires were sent to stakeholders in December 2012. Parents of the students
who received the student questionnaire were also sent the parent questionnaire to be
completed at home. Teachers and administrators from the selected schools also re-
ceived questionnaires.
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SURVEY ADMINISTRATION

Each QES interviewer participated in a training program covering fundamentals of
school survey, interviewing techniques, and standards protocols for administering survey
instruments. All interviewers practiced the questionnaire before going to the schools. In
general, interviewers were expected to:

e | ocate and enlist the cooperation of schools and students.

e Motivate teachers and students to do a good job.

e Clarify any confusion/concerns.

e Observe the quality of responses.

The interviewers brought the surveys to the schools and ensured those selected for
participation received a questionnaire. The students selected for the study brought home
a questionnaire for their parents. Teachers and administrators from the selected schools
also received paper questionnaires to complete on their own time. The SFQ was deliv-
ered to school operators by SESRI personnel and was collected one week later.

DATA MANAGEMENT

After QES data collection was completed, interviewers manually entered responses from
students, parents, teachers, and students into Blaise, which is a computer-assisted
interviewing system and survey processing tool. The responses were then merged into a
single Blaise data file. This dataset was cleaned, coded and saved in STATA formats for
analysis. After weighting the final responses, the data were analyzed using STATA 13 and
IBM SPSS 21, both of which are general purpose statistical software packages com-
monly used in the social sciences. The SFQ was entered by SESRI personnel into Excel
with quality checks done at the University of Michigan. Tables and graphs were generat-
ed in Microsoft Excel and Word.
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ENDNOTES

" One school that did not complete any of the original QES questionnaires completed
the Supplemental Facilities Questionnaire. We do not include that school in the count in
Table 1 and none of the responses to the SFQ have been included in this report.

I Most recent announcement available at Qatar Tribune: http://www.qgatar-tribune.com/
data/20130516/pdf/main.pdf

A review of the history of education reform in Qatar can be found in: Sonja Ben Jaafar
(2012). Leadership in Qatar’s educational reform in Louise Volante (Ed) School Leader-
ship in the Context of Standards-Based Reform: International Perspectives. London:
Springer (pp. 229-246)

v The Qatar National Vision 2030 (QNV 2030) is available at: http://www.gsdp.gov.qa/
portal/page/portal/gsdp_en/gatar_national_vision/gnv_2030_document/QNV2030_Eng-
lish_v2.pdf

¥ Quoted from the General Secretariat for Development Planning 2008 and accessed at
www.planning.gov.ga.

I The Qatar National Development Strategy 2011-2016 (NDS) is available at: http://
www.gsdp.gov.ga/gsdp_vision/docs/NDS_EN.pdf

‘I The Education and Training Sector Strategy 2011-2016 (ETSS) of the SEC is available
at: http://www.sec.gov.ga/en/about/documents/stratgy2012e.pdf

I http://www.ashghal.gov.ga/en/Pages/default.aspx
* The questions about school facilities were not included in the QES parent questionnaire.

* In the QES Administrator Questionnaire the respondents were asked to classify their
current position as: (1) school principal; (2) academic advisor; (3) subject coordinator; or
(4) other (specify).

X We have translated the Arabic answers into English and paraphrased where appropri-
ate. Original Arabic quotes can be obtained upon request.

*i In each questionnaire (student, teacher, and administrator), the respondents were first
asked if their school had a particular facility (cafeteria, laboratories, sports facilities, and
school library). If they said yes regarding a particular facility they were asked a follow-up
question: (1) How would you rate the quality of food provided by the cafeteria? (2) How
would you rate the quality of labs at the school? (3) How would you rate the quality of
sports facilities? (4) How would you rate the quality of the school library? For each of
these items respondents were offered the following response options: Excellent, good,
fair, poor, don’t know.

Xi\While the questionnaires asked about four school “facilities,” in the case of the school
cafeteria, the specific questions in the QES related to the quality and price of the food.
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X Knowledge economy careers are defined as careers in science, technology,
engineering, mathematics, and medical professions.

x See for example the following sources on the importance of science laboratories for
students to learn science: (1) Michael O. Martin, Ina V.S. Mullis, Pierre Foy, and Gabrielle
M. Stanco (2012) TIMSS 2011 International Results in Science. Boston: TIMSS & PIRLS
International Study Center; (2) The National Science Teachers Association (NSTA) posi-
tion on science laboratory investigations (http://www.nsta.org/about/positions/laboratory.
aspx) ; (3) the National Association of Biology Teachers (NABT) position on laboratories
(http://www.nabt.org/websites/institution/index.php?p=95); (4) Sunday A. Adeyemo.
(2012). The influence of teachers’ supply and the provision of laboratory facilities on stu-
dents’ achievement in physics. European Journal of Educational Studies 4(3): 397-409.

*The QES asked teachers to indicate which courses they teach. In other sections of the
report we look at the evaluations of all teachers in the school with regard to such facilities
as the cafeteria and the school library. However, we believe that science teachers can
provide a more accurate assessment of the quality of the science laboratories and the
frequency with which their students use the laboratories.

xi Teachers and students were asked how frequently they use the school’s science
laboratories in a slightly different fashion. Teachers were asked, “In a typical week, how
often do your students use the labs?” and were offered the following response options:
(1) Once a week; (2) Twice a week; (3) Three times a week; (4) More than three times a
week; (5) Never; and (8) Don’t know. Students were asked, “How often do you use the
labs?” and were offered the following response options: (1) Everyday; (2) Once a week;
(3) Twice a week; (4) Once a month; (5) Less than once a month; and (6) Never. For pur-
poses of this report we have dichotomized both sets of responses into O (less than twice
a week) and 1 (twice a week or more).

wit Gail L. Zellman, Gery W. Ryan, Rita Karam, Louay Constant, Hanine Salem, Gabri-
ella Gonzalez, Nate Orr, Charles A. Goldman, Hessa Al-Thani, and Kholode Al-Obaidli.
(2009). Implementation of the K/12 education reform in Qatar’s schools. Santa Monica,
CA: RAND Corporation.

*x The SFQ asked, ““Does your school have any programs or activities that are designed
to encourage your students to be interested in science and consider careers in the
Knowledge Economy? By Knowledge Economy we mean jobs in science, mathematics,
engineering, and medicine.” If respondents answered “yes,” they were asked: “Could
you briefly describe these programs in the space below?”

*» More information about Al-Bairaq World can be found at:
http://www.qu.edu.qa/offices/research/CAM/dmsprogram/aboutus.php

*i More information about the Robot Olympiad can be found at:
http://www.sec.gov.qa/En/Media/News/Pages/NewsDetails.aspx?News|D=3393

i OECD (2013). PISA 2012 Results: What Students Know and Can DO — Student
Performance in Mathematics, Reading, and Science (Volume 1), PISA, OECD Publishing.
http://dx.doi.org/10.1787/9789264201118-en.
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i \While many focus on the absolute ranking of their nation in a given subject area on
the PISA tests (such as being first in mathematics or tenth in science) analyses of PISA
scores raises questions about the rankings. Kreiner and Christensen (2013) analyzed
the 2006 data and report that their findings “do not support the claims that the country
rankings reported by PISA are robust” (Svend Kreiner and Karl Bang Christensen (2013).
Analyses of model fit and robustness: A new look at the PISA scaling model underly-

ing ranking of countries according to reading literacy. Psychometrika DOI: 10.1007/S
113836-013-9347-Z. ) An article in the New Zealand Listener interviewed Kreiner and

he suggested that countries focus on change over time for their own nation’s scores,
rather than on the absolute rankings which are subject to considerable variation, and are
frequently not significantly different (http://www.listener.co.nz/current-affairs/education/
education-rankings-flawed/ )

»v Ziad Said and Heather L. Friesen. (2013). Topic article on the impact of educational
reform on science and mathematics education in Qatar. A paper presented at the 1st
Annual International Interdisciplinary Conference, April 24-26, 2013, in Azores, Portugal.
Found at http://eujournal.org/index.php/esj/article/viewFile/1379/1388

v Numerous sources are available for information about desired school science
facilities. See for example: (1) Public Schools of North Carolina (2010). School Science
Facilities Planner . Raleigh, NC. Found at http://www.schoolclearinghouse.org/pubs/Sci-
ence.pdf (2) National Clearinghouse for Educational Facilities (2009). Science Facilities.
Washington, DC; (3) James Biehle (2008) Inside/Out Architecture. Found at http://inside-
outarch.com/the-importance-of-planning-school-science-facilities/

i Stephanie L. Knight, Dawn Parker, Whitney Zimmerman, and Atman Ikhlief (2014).
Relationship between perceived and observed student-centred learning environments
in Qatari elementary mathematics and science classrooms. Learning Environ Research
17:29-47.

it Areepattamannil (2012) used 2006 PISA data (prior to ENF and the introduction

of curriculum reform and the Independent schools) and found a positive relationship
between “inquiry-based” science education practices and interest and achievement in
science, while finding a negative relationship between hands-on, student-lead investi-
gations and achievement and interest. While interesting, the study is limited in that no
classroom-level data is available and the methods of science teaching rely on student-re-
ports, rather than teacher-reports or classroom observations. (See Shaljan Areepat-
tamannil (2012) Effects of inquiry-based science instruction on science achievement and
interest in science: evidence from Qatar, The Journal of Educational Research, 105:2,
134-146, DOI: 10.1080/00220671.2010.533717.)

it Hofstein, Avi, and Vincent N. Lunetta (2004). The laboratory in science education:
Foundations for the twenty-first century.” Science Education 88: 28-54.

»ix See (1) Elisabeth Abarbanel; Sarah Davis; Dorcas Hand; Matthew Wittmer. (2013)
The New School Library: The Human Connection to Digital Resources and Academic
Success.” Independent School Magazine (summer, 2013). http://www.nais.org/Mag-
azines-Newsletters/ISMagazine/Pages/The-New-School-Library.aspx; (2) Kang, J.H.

& Everhart, N. (2014). Digital textbooks: school librarians’ stages of concerns in initial
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implementation; Information Research, 19(2) paper 625. [Available at http://InformationR.
net/ir/19-2/paper625.html]; (3) Australian School Library Association. (2013). Future
Learning and School Libraries. ASLA, Canberra, ACT. (available at www.asla.org.au/site/
DefaultSite/.../2013-ASLA-futures-paper.pdf) (4) Helen Boelens (2010) The Evolving Role
of the School Library and Information Centre in Education in Digital Europe. Doctoral
Dissertation, Middlesex University (https://eprints.mdx.ac.uk/7329/1/BoelensThesis-Fi-
nal_2010.pdf).

- http://www.sec.gov.qa/En/Elearning/Pages/default.aspx

»¥ - Education in the Schools of the State of Qatar: Annual Report for the Academic Year
2012/2013 (2014). Supreme Education Council, Doha, Qatar. http://www.sec.gov.qa/
En/Media/News/Pages/NewsDetails.aspx?NewsID=3462

i The School operators were asked, “Could you describe in general terms what your
school library is like, including such things as the number of books, tables, and comput-
er stations.

i |n this figure we only include Independent and international schools, as the number of
Asian and Arabic schools completing the SFQ is too small.

0 the SFQ the school operators were asked, “Are there any plans within the next
twelve months to make changes to either the physical infrastructure of the library or
to the library collection?” Those responding affirmatively were asked, “Please describe
these plans in the space below.”

» The SFQ asked school operators, “Has the e-learning project been implemented
in your school?” School operators replying “no” were asked, “Do you know when it is
scheduled to be implemented in your school?”

i Nasser (2014) reports on a survey of 912 education stakeholders (primarily teach-
ers, school coordinators, parents, administrators, and members of the SEC) in Qatar
designed to gather perceptions of key education issues relevant to education reform.
One of the nine key areas — or challenges — identified in the process relates to Informa-
tion Communication Technology (ICT). The author notes that, “In Qatar, ICT is beginning
to generally change traditional communication and knowledge sharing in Qatari class-
rooms. There are many schools that are advanced in their use of ICT, whereas others
lag behind. This has created a have and have-not knowledge situation and needs to be
examined in order to reduce the current discrepancies.” (pp. 6-7). (See: Ramzi Nasser
(2014). A methodological and scientific approach to developing a research agenda in
education. Journal of Applied Sciences. DOI: 10.3923/jas.2014 Found at: http://docs-
drive.com/pdfs/ansinet/jas/0000/64295-64295.pdf

i Myrna Tabet et al. (2013) Digital library initiative: A project for educators in Qatar.
ACM Inroads 4(34): 70-75. See also: http://elisq.qu.edu.qa/

il Qatar National Health Strategy 2011-2016.  http://www.nhsg.info/app/media/325

i Expanding the Capacities of Qatari Youth, Mainstreaming Young People in Develop-
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ment: Qatar’s Third National Human Development Report (2012). Doha, Qatar: General
Secretariat for Development Planning. http://www.youthpolicy.org/library/documents/
gatars-third-national-human-development-report-expanding-the-capacities-of-qga-
tari-youth-mainstreaming-young-people-in-development/

X More information about the Sahtak Awalan Your Health First campaign can be found
at: http://www.qgatarisbooming.com/article/sahtak-awalan-%E2%80%9Cyour-health-
first%E2%80%9D-campaign-kicks-souqg-wagif

XIiFor additional information about the Qatar Active Schools program see http://www.
aspetar.com/Programs/PgmQatarActiveSchools.aspx

X In the SFQ the school administrators were asked, “Next, we would like to ask you

a few questions about the sports facilities in your school. First, does your school have
sports facilities?” All schools responding affirmatively were asked, “Could you describe in
general terms what sports facilities are available at your school in the space below?”

Xt 1n this figure we only include Independent and international schools, as the number of
Asian and Arabic schools completing the SFQ is too small.

v Too few physical education teachers from the International, Arabic, and Asian schools
completed the teacher questionnaire to allow for any comparisons with Independent
school physical education teachers.

XV Students were asked, “Have you ever participated in any of the following out-
side-school activities during the past school year?” The list of activities included “Sports
clubs” and “Non-school team sports.” We have included anyone who checked “yes” to
either of these two activities as being active in sports, feeling that they may also have
more exposure to or interest in the school sports facilities.

M In the SFQ the school operators were asked, “If you had unlimited resources, what
would you like to improve about the sport facilities?”

i Kelly Knez , Doune Macdonald & Rebecca Abbott (2012) Challenging stere-
otypes: Muslim girls talk about physical activity, physical education and sport,
Asia-Pacific Journal of Health, Sport and Physical Education, 3:2, 109-122, DOI:
10.1080/18377122.2012.700691

Wil Report prepared by the Division of Adolescent and School Health, National Center for
Chronic Disease Prevention and Health Promotion found at: http://www.cdc.gov/mmwr/
preview/mmwrhtml/rr6005a1.htm

i General Secretariat, Supreme Council of Health (2013). National Health Strategy
2011-2016, Caring for the Future: Executive Summary Update 2013. Qatar. Located at:

http://www.sch.gov.qa/sch/En/catcontent.jsp?scatld=786&scatType=1

" http://www.sch.gov.ga/sch/En/catcontent.jsp?scatld=786&scat Type=1
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i http://thepeninsulagatar.com/news/qatar/141856/authorities-fix-pric-
es-for-school-canteens

i http://www.gulf-times.com/opinion/189/details/383448/qatar-taking-positive-ac-
tion-in-fight-against-obesity-epidemic

v THE SEC has fixed the prices of various food items that are allowed to be sold in
Independent school cafeterias. http://thepeninsulagatar.com/news/gatar/141856/au-
thorities-fix-prices-for-school-canteens

v http://thepeninsulagatar.com/news/gatar/157843/students-prefer-junk-food-to-fruits-
yoghurt-in-school-canteens

M See for example: (1) Rory Jones (February 10, 2014). Diabetes epidemic hits Persian
Gulf Region, Wall Street Journal. http://online.wsj.com/news/articles/SB100014240527
02304773104579268223173652920; (2) Faleh Mohamed Hussain All, Zlatko Nikoloski,
Husein Reka, Orsida Gjebrea, and Elias Mossialos. (2014). The diabetes-obesity-hy-
pertension nexus in Qatar: evidence from the World Health Survey. Population Health
metrics 12(18): doi: 10.1186/1478-7954-12-18. http://www.pophealthmetrics.com/
content/12/1/18; (3) Supreme Council of Health (2013). Qatar Stepwise Report 2012:
Chronic Disease Risk Factor Surveillance; and (4) Hanan F Abdul Rahim, Abla Sibai,
Yousef Khader, Nahla Hwalla, Ibtihal Fadhil, Huda Alsiyabi, Awad Mataria, Shanthi Men-
dis, Ali H Mokdad, and Abdullatif Husseini (2014). Non-communicable diseases in the
Arab world. The Lancet. http://dx.doi.org/10.1016/S0140-6736(13)62383-1.

M http://www.nhsq.info/strategy-goals-and-projects/preventative-healthcare/nutri-
tion-and-physical-activity/nutrition-n-physical-activity

Vi See for example: (1) Amal Essa Ahmad Thani AL-Muraikhi (2010). Preventing Obesity
in School Children in the State of Qatar. A thesis submitted to The University of Birming-
ham for the degree of Doctor of Philosophy; and (2) Juliana FW. Cohen, ScD, ScM; Lies-
beth A. Smit, ScM; Ellen Parker, MBA, MSW; S. Bryn Austin, ScD; A. Lindsay Frazier,
MD, ScM; Christina D. Economos, PhD; Eric B. Rimm, ScD (2012). Long-Term Impact
of a Chef on School Lunch Consumption: Findings from a 2-Year Pilot Study in Boston
Middle Schools. Journal of the Academy of Nutrition and Dietetics 112(6): 927-933 doi:
10.1016/j.jand.2012.01.015

i See for example: (1) Hung-Hao Chang (2014). Food preparation for the school lunch
program and body weight of elementary school children in Taiwan. International Food
and Agribusiness Management Review 17(1): 21-36.

% Juliana FW. Cohen, ScD, ScM; Liesbeth A. Smit, ScM; Ellen Parker, MBA, MSW; S.
Bryn Austin, ScD; A. Lindsay Frazier, MD, ScM; Christina D. Economos, PhD; Eric B.
Rimm, ScD (2012). Long-Term Impact of a Chef on School Lunch Consumption: Find-
ings from a 2-Year Pilot Study in Boston Middle Schools. Journal of the Academy of
Nutrition and Dietetics 112(6): 927-933 doi: 10.1016/j.jand.2012.01.015

X http://www.sec.gov.ga/En/Media/News/Pages/NewsDetails.aspx?News|D=3524
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Magazine (summer, 2013). http://www.nais.org/Magazines-Newsletters/ISMagazine/Pages/The-
New-School-Library.aspx; (2) Kang, J.H. & Everhart, N. (2014). Digital textbooks: school librarians’
stages of concerns in initial implementation; Information Research, 19(2) paper 625. [Available at
http://InformationR.net/ir/19-2/paper625.html]; (3) Australian School Library Association. (2013).
Future Learning and School Libraries. ASLA, Canberra, ACT. (available at www.asla.org.au/site/
DefaultSite/.../2013-ASLA-futures-paper.pdf) (4) Helen Boelens (2010) The Evolving Role of the
School Library and Information Centre in Education in Digital Europe. Doctoral Dissertation, Mid-

(dlesex University (https://eprints.mdx.ac.uk/7329/1/BoelensThesis-Final_2010.pdf

http://www.sec.gov.qa/En/Elearning/Pages/default.aspx

oI (-18) TR/ (quull olel g gl ol gine dJga ywjlao (G adeoil ¥

43 cdngall rO_Ll_O_l.ULgLLCNI
http://www.sec.gov.qa/En/Media/News/Pages/NewsDetails.aspx?News|D=3462

Lay . .ole JAsiu eliwyro diiao wbing clita Jan - 1§l 1ia jasdlidl olaal Jiw
(€piguaall 6ianlg c¥gliallg Ll aac el g

W)lradiaac le “UAag dudgl wylaadlg dléiuadl (wylaodl nas ey Jaud ia (g9
l_n Jtia Golradu ol gla sl il claAl il dupelig dugunl

A Elia Janr gaalill olaal Jiw Gslalu oAl (ol ULLu_qull (G ooty
gl duwyradl duifad dualad duwlbw VIl ddld Clpus’ | Lae]) doalall Iy jiiac kgl_ukll Y
(i glpall go hinAlloia win EllAg o) ael Igulal cp i Jiwg ((CL_JLLLLO_CLU

aleill aolyp gua Jan Ua_alp_ll lanl Golpall UQ[A_” L_gLLLOﬁ.L” w2
i (o ale’i Jan W Jlgal sl gaaalil Olaal i 6 «§ Elibw)ao (GO (ugAal
(NGTETRYEIYe 5q}.u¢adl laim JWal

Y craleo) auley duieall luaasidl o dunAun qIr d.a_uJ [ENTIT( 1) pal pahy o
6 (auleil) @lell pdaall g9 cpalhgog aylal ggol clWgl. wjlao GLauio q bl
e)LDllU dnyadl dusGl d.La.LlSU_ll blaaoll dq& Wljgn’ kanJ euu.a.ll ia oo ynd
duah) glel layan i gl guidlcbasil gl elaadi gl bbAs] oia aal Gl
lu evlnivig cilogle all diid| jng (50N ail g all 5 ug (ICT) covliaivig L_JLO(;_LQO_”
dypnoll duwhl Jgnoll(q dojeall Uawi esllacg dsadé il covbaivl dulac pues k_ng

¥ Laiw layaJ 6jq iall co¥lnivlg cologle all coluidi Jlao (g doadio 6uac (uylao dal
dimnlgo 40 1y Vol l1ag 4991l 01cq)6g il (o Un 13l 0jgay 11ag Gxalio (Gl wyho JIj

(1€) b gjoy Al (V = 1. o) «ddaldl coNNIANT  ad 6l diuwljag
A methodological and scientific approach to developing a research agenda in education. Jour-
nal of Applied Sciences. DOI: 10.3923/jas.2014 Found at: http://docsdrive.com/pdfs/ansinet/

jas/0000/64295-64295.pdf

Myrna Tabet et al. (2013) Digital library initiative: A project for educators in Qatar. ACM In- ¥V
/roads 4(34): 70-75. See also: http://elisq.qu.edu.ga

Had (qd aulolldwla —FA Yo



OECD (2013). PISA 2012 Results: What Students Know and Can DO - Student Perfor- >
mance in Mathematics, Reading, and Science (Volume 1), PISA, OECD Publishing. http://dx.doi.
.0org/10.1787/9789264201118-en

UH0) PISA JHWIATL @ diyeo dalo (g9 aalgr) Glnaall il gle UL JAp o (48 o
JlcaloNe coNudA ¢ (oglell Lgt_q dpuledl gl cluabyl Lgt_q gVl G dJgll g ai ol
Q30 ¢l lgraig M7 bl Judais (FIF) ¢laiuugag jopa ol .yl Jga dliwl ppia’i PISA
(A1 a9 ga PISA JI 5l g8 1yg LaA dideo dga iy ¢l dgdo acaiy Judaill
Svend Kreiner and Karl Bang Christeénsen (2013). Analyses of model fit and robustness: A new)
look at the PISA scaling model underlying ranking of countries according to reading literacy. Psy-
(.chometrika DOI: 10.1007/S 11336-013-9347-Z

0o G20 e Joaladl el j4y5 ol Jgdl e ol Hops eyl pid Anljg s g dbléo (qég

G adlh oGl gde eyl epo Vay dive o ddga wlla lawdce (Jraiy Lgqu cloNe | Lng U_O}_”
dJ¥a cula dalell @ cuud ol oda ol (@l Al quall cuglaill dhye 1oy, ¢allg

" dstan)
(/http://www.listener.co.nz/current-affairs/education/education-rankings-flawed)

Ziad Said and Heather L. Friesen. (2013). Topic article on the impact of educational reform "
on science and mathematics education in Qatar. A paper presented at the 1st Annual International
Interdisciplinary Conference, April 24-26, 2013, in Azores, Portugal. Found at http://eujournal.org/

index.php/esj/article/viewFile/1379/1388

el A o uylaadl (g dugcpaldl oglell Golpall Jga culogle al) duac jabno Ellia *Y
Public Schools of North Carolina (2010). School Science Facilities Planner . Raleigh, NC. Found (1)
at http://www.schoolclearinghouse.org/pubs/Science.pdf (2) National Clearinghouse for Edu-
cational Facilities (2009). Science Facilities. Washington, DC; (3) James Biehle (2008) Inside/Out
Architecture. Found at http://insideoutarch.com/the-importance-of-planning-school-science-facili-

/ties

XXVi

Stephanie L. Knight, Dawn Parker, Whitney Zimmerman, and Atman Ikhlief (2014). Relationship
between perceived and observed student-centred learning environments in Qatari elementary

.mathematics and science classrooms. Learning Environ Research 17:29-47

89 6uan dlayad aule’ djalo Gudai Jus) PISA I el (1) JwiloUlul oa Al »
Oglell aule’ - dingo ddNe 1ngg (dlaiuadl Jwjlrodl 189 aaliodl (g colaNnylh A
duUlw d8).e 13gg.,0glelU olaiavlg Junail g canlg cladimilg cupnill dasplng
99 0912 U olaiavlg Junsilug cialllay jply (gl ddaell u)lgiJIq Ggadl
cpo digalo bl a9 9gi5 ¥ @l ¢un 1o §1g1n0 107 CLLLJUJ_” Gl V6o a5l oda ol o
crraleall i oo Vay ol )lés gl 1aied oglell i dio vlg duwhl dgan i
Al .l Al iAo gl

Shaljan Areepattamannil (2012) Effects of inquiry-based science instruction on science achieve-

ment and interest in science: evidence from Qatar, The Journal of Educational Research, 105:2,
(.134-146, DOI: 10.1080/00220671.2010.533717

Hofstein, Avi, and Vincent N. Lunetta (2004). The laboratory in science education: Founda-  xvii
.tions for the twenty-first century.» Science Education 88: 28-54

Had (o adeilldwly —FV ya



ALVl bpdstall dia (99 «duw)r0 golo doyjl orc 6 Jlw ¢uiwdl ol cua GO
.0)omg 0100l £l22])1 61g UCLU}_O Y HAd (@ ade yaldl aurall g9 Gaanall

wlunbplg dwaiallg unglgiaillg oglell qd raall sl peallalnidl ymo Lyl
dulnll craallg

Nl ale’ g oglell cilping CLLa_al Jga ddlhabaall dL'la.ll Jow qde pasl
0glelldalad

Michael O. Martin, Ina V.S. Mullis, Pierre Foy, and Gabrielle M. Stanco (2012) TIMSS 2011 Inter- (1)
national Results in Science. Boston: TIMSS & PIRLS International Study Center; (2) The National
Science Teachers Association (NSTA) position on science laboratory investigations (http://www.
nsta.org/about/positions/laboratory.aspx) ; (3) the National Association of Biology Teachers (NABT)
position on laboratories (http://www.nabt.org/websites/institution/index.php?p=95); (4) Sunday

A. Adeyemo. (2012). The influence of teachers’ supply and the provision of laboratory facilities on
.students’ achievement in physics. European Journal of Educational Studies 4(3): 397-409

&lniw ppoill oo Al linl qog gy (Ul lpaadligny i praleall o cillia ™

(ol diivog buislall Jio Golay Gleis Lad duwjarall (W cpaleall dsla wilaudi e

0gloll iAo 6ga ppe 49 JiAT aud’ 4167 aaihay oglell galeo i abie) Wit
ilpisalloia ganin law 01wy (@il cilpall 11cq

dayylng duwyrall k_(;l_C'J Ogle)l alpino ¢jgoaNiu dro ah uNlallg Uq_od_o_a_ll Jw

(€ 0glell wido ELNla 01ALu 10 a4 Galedl eguull qon ygaleall Jiw sLng dalido
(M) cequulI 9 o (M) 5q_uu§l| (G 6anlg 6o () : CLLJLL” A el culaclg
;N Lol N (M) g. I_UI (0) 5(;_1_1»3” (G wlo NG o AT (E) (e gl (o N
dro (N «.0gy JA (1) :dtil colhjuAJl ra_aqLIo_cl A0 elJang (€ oglell pido 0aA1wl dro a9y
10l () il (9 62319 G40 (40 J31 (0) pauiiul 16 650 (€) gVl g ¢Lipo () gVl g0
Crtipo cro J81 () Loa i) olicgano (O wblaylora Rlasy lad proiliia Al Vg
€90Vl (@ 415l gl pipo (1) g e gVl g8

Galil L. Zellman, Gery W. Ryan, Rita Karam, Louay Constant, Hanine Salem, Gabriella Gonza-
lez, Nate Orr, Charles A. Goldman, Hessa Al-Thani, and Kholode Al-Obaidli. (2009). Implementa-
.tion of the K/12 education reform in Qatar’s schools. Santa Monica, CA: RAND Corporation

aolp Lgl o6l pog Jan :JIgudia Golradu galal e Sl gl Jlw
@ng.NI I duadig oglell g9 olaiaVldiaii e oAl &umu daauno daiul gl
aglell \99 Gaallga \519}_0_0_11 28Vl 6)ues duiel Log freall anisyl Jlao (9 dimay
ol ,aﬁ.é.a_l Ja r(1_auL1_JLJJJ 02 jguniuall Olal Ulg (.nllg dwaiallg L_JLLJQLJ}_”q
Ul glpall g aalpdl oha JLAiAUIgan

Ul R8g-all g laule Jgandl yaos Gul adle aobip Jga wlogleall ¢po ajjall ™
http //www.qu.edu.ga/offices/research/CAM/dmsprogram/aboutus.php

1 Wl R9gall 6)Uj o880y poUpdl e Jga wilogleadl oo ujall gle eXinNJ o
http://www.sec.gov.qa/En/Media/News/Pages/NewsDetails.aspx?News|D=3393

Has (o aulotllduwla —FTyn



W1 ael dujly doldl dlnVl abliwl o Lgl tue o gl ywjlaodl o danlg
a0l pouwA dwyrall oam gya al 11)g Golpalu alAll k_gLLLOﬁ.L” Gyl diel caold 1nd
luiwdl ge dumyradl 0:1a nladl blabuwdl o ol o ai alg () ,as) Jganl g
el e (98 G8lrall ol @liaaill

FIP/0/1 aglis Galal dgpnsll duaall anndl o eyl aa (e eladl oy

e Wiguw dialll dJlao 99 Had (9 (qadeill eNn M dudy)li dulja (gl eNaNl gy !
01C oA (A9 (a9 Lguul_o_LJl ekl.usll (9 6abadh :ylgie) lajpiu dlao X (l' M) roea
SNl Gluw (g9 (l.lJJJ)J_ClJI daloll: Ulq_xsu Vg9 g o Llis (g9 il oVlao
0rr9.u0) yald (oo papu il dealle pAas calang puleodl (e 6j4ira]l draeil
Jan odlAil(MET

Sonja Ben Jaafar (2012). Leadership in Qatar’s educational reform in Louise Volante (Ed) School

Leadership in the Context of Standards-Based Reform: International Perspectives. London:
(Springer (pp. 229-246

http://www.gsdp.gov.ge/ : Ul &8gall (e . duilngJl jnd dugy qle el o
portal/page/portal/gsdp_en/qgatar_national_vision/gnv_2030_document/QNV2030_English_v2.pdf

\

www.planning.gov.qa 8¢.0 (¥ dul Jgngll aig -\ laadil) dole )l dilodl o yuuido

:&9g.aJl qlc dpagiol 1T Tl pnd dJga) duilngl diodJl dundliwl v
http://www.gsdp.gov.qa/gsdp_ vision/docs/NDS_EN. pdf

:&8g.0Jl (qlc 639gio auleil) (gl udaa T IT=T1 cyjailg adeUl elad duiadilyiml v
http://www.gsdp.gov.ga/en/about/documents/strategy2012e.pdf

http://www.ashghal.gov.ga/en/Pages/default.aspx Vi

el (g8 jg.091 2 lgl ylusiwl (6 laita i aly o) duwjroll Gslpay doleioll dliwil *
adeilu yaladl

A3 gl o cddn piag ddga (qo aule b yalddl auadl g gy ladl gludwl qo -
:alg-odl Guudo (M) s ooyl Copirall (M) sduwyradl pao (1) :.aa) GUIAJI adngl wm.ll
(210) (gpAl

EUA gl Ladh deluall alel Ladg djulaiyl deUl gl dupell blayl dasyi lias
]l aic ladde Jgnadl aad dlndldupell cblayl Lol lifao

Aaiuwa0 cola 13l Lac Vgl gguniniall Jiw (glalg aleallg lall luiwl J4 g8
e Yl il Yl (duwyro diitog dusly d8lho «luido Luisls) (ueo Goyo laya)

(9 0160l olelnlldaga ardiwaun(l) AN aaulc ppln o dild aeiy 1110 )0
QU.DLJ)_II Golrall 6agn a6 caun () Cduwyradl (o wilpidall daga audi caun (1) Chpaolall
CJguniual L(;IJCLCI AVl oia 1o JIguw dﬁ ($Wg Sdw)rodl diifiall 6aga audi i (€)
w}_clxl‘n_o_w_m «Jgroo cun jliao :dJtl caljuAdl

Had (o adeillduwly —Foya



ol cudl am cuald amyial ai ¢ pl ol oo lgaabtig ulaadl @l cabluiwyl ¢glulaall pAal
laa . Jjlol aaygol cWgh yaladl luiwyl dwlal) aaylisl i oplolall AAlg .y lw VIl A
amidg una laifiel) am dnlAdl cbuiwl Lol §)liaall gwjlaadl oo ¢gulavlg ggaleall qali
Ggadl 1m0 (40 (blhgo dawlgs il ulany Gslrall ool oAl ol alw
d2)jg’ 140 £l 12y deran] @ig dinutall dalnibylg diclaizyl

@bl 8)la]
Al agay JWab g blaall o8 nd (g9 adeilu yaldl auadl cblo an dulac claiil 1oy
cnblaall el olAs g ag BLAISE jub aoliy (g8 digay ddylny ollnlig qyraleallg ggodl £ lglg
0am Al a3 a5 ango b bl wlo q agal o 0. Oguuladl dacbuas pgurall dnJleog
ULl a5 ddlail agapl jg 2o Lalini) STATA déun g Lakhéng lajioyig <l
JAuiu laolaaiwl b dole]l Al dslnal aolp LamdAag [1BM SPSS g it STATA oladinb
SESRI dunuall diabniavlg diclaindl gl 1000 galhgo (g .diclainyl oglell qs &5L
U5 6192 o Genilldilaes oldll ailas Excel aolip (g8 Golrall Ul oSl auall Aok
Microsoft Excel aolip (g6 dilul 0guplig Jglanl Ui a5 LaA qpeuitiio deola W alehaloda
Word aolp cllasg

Had (o auleilldwly —FEya



wlaadl o 99 A canlldidlng gl Jylaadl QI gl canll ddla)Ldal aj ddiaJl duwlja (qo
dulja (g0 ,ﬂ@JLuAI a5 el duliadljgol £Wgy ubLuqu )l ad jgoVl 2Wgl duwlya Lgl_f;q clJJlJL)II

cuglay LU_]ﬁq dunljald copial gl g ol qo eabd)l pade ald byl LLLUJJ' Loa .ddiall
dujarall g9

dclan ylandg il galai) clig alipeld rdoall axanilljuicyl s AAU bl A Y
AliwYl o1 ElAAgjUiA dulainl lelpad aungill peio £ i) ]_]JJAJQ dslanyl colpaaill
(98 aapie 40 Al il e ¢l gd el pae) cliacy 028k (Al aunnl vl 1)
16 cunl gaino iAol JAuin dnell uaes ol Jal ero 1had da sl i Bualg .cobludl  Judaj
ojuial i Ul Jaall qo uNlaliaace ygay ol o paé W9 adeilu yalddlauwadl(qé . duwlall
oNiaNaa daJlead ¢jgdl gl daladl jui liag o uylaadl o Lalido

diaell juial Unag dslawdl 0acq dixell ann
Lng(lﬁJLLLLO.ULLLUQLLDBJUUﬂJ_OEUUJ_C dujro €V auleily yalddl auredl o dikell ann gl
OVI_q‘;oILgqulEVI'g dlng WUA IAEA ¢ylitall ulUQJL]J.CX.lJClJJL@.L”k_JULLL”LSLQq guall
P91 uljaadl oo dyjlalg Ujlal PING [daleog Laleo

+ g g Lol duuilu Uaadl itola) (quasVl andl g Ned calaal gl cabluiwyl ¢po alacl 01aug
wlpsl b aranill ol uiedl gé e Uadll jiola Olus AUl aue] duglo dngim—/
cuall cljal @i 13l &l :ga Uaddl iola) difad! colpouaill aal (Ruanilg. ol aundilg (gjgJl
U_oqokglg((mnglanJQJI))uaﬂmucLu_o_JUmlngulg N AU dud) 2layl ol ATwb Gpol.
wle 0g87 dizell oV ElUag autadl im (g0 Cownd ol o diceldl 14l UaAl gl Ay ]l aguuwall
lizel jray qunlwl paic (gqa dislguire)l direl) 6jiall 0amg .ddgreo cudlainl aJ dine ] jWiAY olAj
udhiall oalivell 3A1 gl yamadl caliee 241 Jio qgpa¥l colive ] 3AT Ga o lapé e ddlaiayl

yliwyl alac]

220 . u8fino cpanyio s o duyell de Ul ol lalasy ciad o djdaiyl de U dliwdl croan
dalnibVlg diclainVl gl iaeo (qd CUAU 18 ¢ po dupel dAuuidl o dliey Ganil aji danyill
U8 Lo dlago (g8 gluibw VWA a5 Ui re dupelig dyjulaiyl grie Ul g ialy SESRI dinual

(g9 Wiaclw datd wilogleo WAl s Lo dinyo cuncl. Lulq_uLc LayWial a5 uylao &yl (GO JuiAyl
kg_iJl UaALUL dnlal alauleillg  unlgallg «coloadallg dolaiw il eoliog iVl déun ¢uun)
Vlwiwyl oo ddlail dauuil RAg 4 wilogleall 0am (U] aliwlg .dLlaall Jglag dblaall gpa
ole (10 prann paus 46 uieall Ul e bluibwdl a3 .Gl Jiol aye] laisop o (og
19031 £ Wgh UalAJl gl Ll cuiadl ¢laiow!  gle lginn ol oAl g ol 2gl aliwlg .7
am &l Al Uuiw Y LAl Gliaall pwjliadl @9 ¢gaglavlg ggaleall qali . Jiiall g difie) ail

fu.u.qu 6jlal

aobp (9 Hnd (49 alotlu yald]l auadl LG 0 £la] g0 lg )Ly ¢l e po yadds A gadl
guuaJIL_Jqul gjlal uxlgjq_Jq}Jq culaall elpa] clidig .« LSLLLJJ_L(L” WIuMMI@bm@uJu
el gJl Olaadl s luimdl gle Oyl eoxblaa)l g cudl galaabyl gas o6 Las

b Lo LBl £l g 0g Sm 40 &g ole Ay

wMnllg uylaadl ¢po ¢jgleill ain @

- Jaey o)l ge odnliggralealijony
oglao g/ il (gl awags @

2gaglducg) dAnNo @

Had (o adeillduwly - PP a



auuall danaio i Galall

1290 (@9 auadl ldac aud laypy eg o deyji 1o (QES) piné oW adel duwlyy 5l @JU
ol ol e ald Uluiwdl ! a3 (SESRI) dued! dslaiavlg diclainyl cigal
liwl Guini a5 .cylavlg cpaleallg jgoVl clglg uindl: aag Il Jlnll qing dingyl ¢po
o aig 1€ uy 0 SESRI dlauwlg (SFQ) @slrall ol gla 2l luiwl - duowgall
QES jni 9 ,aleiil yaladl auwadi laule gpal (@il dulndl gujlaadl @8 paualil Ol gl
Jeuyers] Gyl esla il o oud) Y dramVl &1L yol £V§a cpuieall ¢po denll )yl cilag
168 18 (NDS) =Tl s dgal dailng I il danulyiwl @6 G315l COlaadl Gudai Lo uiais
acag audidale] (@l pling (@l wlaNnyloda lgs (qalas. ElUaa A ,al hlgaugliaall aladll
A ¥ 125 Cawlio auwadl hay  plddl aranil gl (SEC) aueil (glell uulagdl oo LAl
193y w16 alreiml jial guaimall A .dwyrall Y il Qg daiAlg Gjgin
cUaglaylg) auleild LngQ]I udaall ope dldiuo dakhio Jud 4o egpitall tgpl Nz Elag
Lo el dundah  ale Ju Lo bl s ad (dollg.(auleil (qleVl ulaall d9)la
096y (il eq_uLaJI dola (qo ddgarall dypuulg duabndl gl .opiseo Al agal layy gle aclu a8
luundo 1’ dégigog darda bl yoq5 SESRI dinuiall dalnisVlg diclainVl cigadl 1aeo lay
.dlilao (Al csbuwgo b afhl diléo (@9 calwludl gin

diell aran]

Yl gaino ailns prél Uljiwlgamgk}oglpﬂlwqﬂ)mlmkg@ump_ﬂﬂlm
kglJIdg_ng_Jlkglgop_oJlusl LglJUJJ_OeJiLOLSILSlQL&UJlQ|JqJ&_1&1JCLu9_”JLUA|U| ol JAiiu
LSLLCUJULUJ”JLGLC'M&JAJJU.OWLLUB”LBJ@J]M\SJJQ Yl Jga daanin aolalidiwl
el aanis Gleti LAs sl G loqe. diel) 161 arani gle Jgnall gl 6jaall
QES j1nd dJga 6 aulotll yolddl auradl (g6 doadiuall

Glg.direlljunl Lol ceuall coalive JWiAY i)y Gaainall cuadl Raino aa OMia]l gla
gl nmeo 18 (o opyging a3 166 aayidl hay oyl gLl gs sVl gan dadld piey
dinladlg drogAandl yuyliadl uand dlolb dasts (bl (gle SESRI dinurall dalnisylg diclaia vl
wlradldola &iag aljUaylia (9 . adeil) qleNl yulaall o lade Jgnndl ai gilig ad (qé
0UAIg (I lido sl i) duwjrall €g5g laiglicg Jwyliodl elawl ¢pc ¢ilogleo agbolgomlqg@
AF i g enldl go udiadiaacg. (Uylaadl ppo lapc gl dnla (dudga [dlaiue) duyrall

duelljual aundiy liod. GLUJ]J.L”&.().D.”Q lacgig lmolAig duwjradl ann i cologleall (gl Taliiwl
LSL”LLAU]&QJA_OJUMMGLOJJQJLQLLDJJHM (dubiln Lgl) ducyd dulaw wlegano dac gl
gmo@ggpdjulwgéMIMqh uwlml@gLMIwaMmpuuq@o
Ol ATl aj el (ol egapdl kgl) OJLLIAIFQULglﬁJCLng_J Wl ddlaiavl ol (dasy candl
JUa)IIu.udJLﬂwmbdﬁwuﬂ@lmudﬂuh@l&lwwhﬂlau&l“h&lm
jic il e go Luwliio ¢jgay UILIAJCLLIQ_”LQQ(IIAD_”UJJJM.OJJJ_C ul@mlmq duellg
(duwjro A o uall o aaell U,LLO_JJL}JAI a5 il Alyisl LgLLc)JUo;II W ol

Laujgag uJ.dA;oLdeqjodu_o_JlJLusldJlaLgUJuiulg_LLLculeoJInglrﬂJdmbijdglj

(M9 gauigul) il gl lndn Al gUgall naeall) QJQJ}JJ|L_JQAJJ]@9LCQ_LLUJDS|IFG.LCLDJJ|
duglutio ch;nguo_o_Jlmq laann Ro duwliio dulainb dwjredh Uil aj. wdgdldlayall (qo
.Mlum&cdmbdﬂm]mdjwuﬂkuluommm 120 WAL plowd! o ONIaJUGAY
LSIQLSLJUUJLO_Ddﬁ_JLUlq_JJJ_C aalg Jn9)uial lad laall Jaell d_LmJJngd.LJLL”(llA}_aJILSLQ
aJJmJILngdJaQJIx_lJJkngL_J:lJoJIdéL}LaJoJraJQMUJlaJI

Has (o aulotllduwla — I o



doiladl .

wa;JIuLwLwUIxﬂlmblpuLm UQLUJUJ}.OJJHJ.E]GLQLLULQQJ Wil deyVl duwyaall Golpadl Inyiys
s caali Lo 13] dlio g Ai UlkgLszwasz_leI\ggl;aJlom BIE (I_LQLﬁ}.LC il ¢po ,ac Pl gleg HAd (g9
@nsﬁkgwbowuuwlyqp@dﬁ)ép@lqﬂ” QLIJO(;.JUJQQCUQJ&EJ.&]G.LOAJ\_QJIJ_DJUI
62Uj (I (qop G UITF. duilngl pnd dyg) Waray dradell wilpisall gy . allell @é 1gago aule)
G9lrallg aJ.Lup_aJl Lpiastall o JA ndyi ela (gdl dalal ;JogkgwuLmb;qu,qu_o_llkgwpawu
sl dnunl dlepb doleialI TP, duiingJl jins dig) calaal laxig Unlw)l duabyl

HAd (@9 ywjlaadl qd daliadl dpwipl Golpal) Lguul.wlrﬂ.umd_lh.a.lung ol gl pailia Gy
O}.Llﬁk_ﬂqJQA GJQJ.LLLOJIuu;lj_a_llngmﬂwlelmlgwmuplgglmlmgdﬁ
el Jlp NV elUd gog (Gdlpald duidigy ddlun clial aiug s 6 uan kguLLaJldéQ Jlaaalllia (qo
a.LQ_uJ«_JUuIJJLIpIUJSLu Mldbﬂg@@@l&ll@dlwulm k_J_]|J|LO_]|}_lﬁ|_Lﬁ]AJrOLLOJ|
Ly 28] L}.ulAlJlkngowﬂﬂw@lelmmaﬂuluﬂﬁwwumﬂ@wmbwulpg@dg
egul aaolaiiwl cie lgupel cp i oAl duwi Jio jgol (99 dlaluall UJJJ]J_CL” 9es] |}.ué Ll
e’ pogi Jal o clpeloda 1 gl Ly 6jliao lasb dalisall dwyrall @slpo audig diital)
wasll oMnJl Ruand (@JgVldyyadl o

O G0 eyl a5 Las dldiuno duwyao A W Elias gus (oo guwgd qle dlibo jng ol Las
dlaluadl Jujlaodl dudlyo i o uylacdloda eL’iJQL}ngLgJiT duwjro Ao ¢pc J Vo clid nlnA
o Jal cpog dadslio (o daylitio Ll o 29l dyaal dldiuadl JuylradU laijléog dulal
ou|J_OJ|L§Ll£bLQAJ|r(LUU|k_L3J ool o (galle (ggiuo (gle pnd (a9 ONInll Rian Jgnn
Gl ol dlilao (g cun lalgiuwo ge)g dlinV gl dasaéll dlaiuall

Had (o adeilldwly —Flga



w8 olelnllalac) dis ais pagad (gl JWil gl q ganl claell gJ] dslal .«,ally JAsiu caiagl
" anlop9i o olaiavl s dliol vpog aualil Olanl oo el olaial jino ga olaall ud)
alacg dajlundldglae]l gl asadig aelnalta Upislall Jean g dil ¢ro jaudliill olani
lang A g bistadl JAl olelal

:Lpislall yaslo
)0 dldinall UJJJ]_\_CL”Lgl_gL}.LLIQ.OJ|(19[ﬁU|QES@9]}AJUUQ[AJ|GLLLOﬁlJ|ULLLLLUBHLELQLUUJ_OJ
Jarealhidlg. Lriusladl qo olelnl dicq i) duaio cilaud gglnes g qaleog Nin
e dgie A §ls jrno | Jia dl — el g6 e aeall gl o pie) g 1ig s (o diaul
il 20jg gaindl 2l gl (gle 2985717 =TI 1ad 46 danl drilagl daniliwyl glé (3
Wiluclad opo a0l EUAAg diofall aloVU dlnyl Pad (1o 1l (g duwbwVl Jolg 2l g i gl
"l yassidl cual Lo 13

draalg olelnll alac] duaray lgaia ol ulallg ¢palealg eyl duwyaall 9 oo JA e (geu
(99 dwjrall dul draal gle cslwlyJl oo waell 1485 ygoVl 0 day dilj LSLLC IgigAu vjlg CLI_LO_L”
660 dfu laylich lal dai ol o guylaadh ol (T5) Cohen et al ;93" (gl g Ludl jpje)
LoVl ount) bnguinag «odindl o aae Al gl Juad ol doledl dunm Jl VAU 1Aa Eung
JuAAJlg dAalgall o ujadl JAah of s (@8 df ggialdl 2§ a 159§ Laa (AT V . a) «ddblas]l

v lmang duwjaadl dislael diul qo colpue il iVl amo yol duwyrall aflgs  ale dlolall uganllg
olero el e (A A un) (daelnll déluniml ¢pun  gle Jaell gl cing o <N aiwl Lo
Nl Y] o)l pdstall @6 (ganll claell a)181) i gingy 08 aileil) eVl pulaall
wulac oA elWil gle aajronig il 6acluia) GAT U ppe candd cadglggla ¢ fNlg oAl e
Lpiotall 99 0100l clrelldieg) cpuuniloa Eyiio Waa laaiy laup opol wuagd ddegqgan
JaalVlaic dinm )l ddlasell L_JLLﬁq_lmJl}J}_QJ OJUJq

alacel 0l cun dléiuadl gwjlaadl o Jub aac (g9 (i aobp ol aly vU eyids i agi Ngl

1im dagano o acl ade o)Al o gl cparaeio o Joleill jo 313_1 Yol yuoi (qo oleln i
Wbgiuo yaledil ko lnip glhall yuai (go olelnllalacl ol dl clphgall UQ_QJ “lio BN BTN
UabnA; @pa ope EAg il aolpdl Iim) G181 audi cliz] ay UU LSLJQ(;_J “Jlalayl (g9 dilal
aobpdd Lol ywylaadioda ebaalg (wlg oy yuylao U (g6 L) Wilg i dlilaal ol Aoy
9 Al ywlid (gl . Lleg d1gagall olelnlldoaA lnai &ili djléo deganal gl Gl
Jiojgol (G 0129 aoUpJl £y Jud Lay dijlé.all aiuw il gwylaadlg aobpdl qo d4yliiadl uylagl
wau yl aaall o dil Laa . laedl e Lol ggiuog dinin ]l elaell Inladlg  awin]l dlis phg o
Elia oA Jlad! o (e (g oraleald cUi4ag) dinl Ulas gagall o aeall olelnll
drort Jga duwyrall 49 gudolel) jug cUoml w}mﬂ ellojbanlawd as pawgs (g9 (gl aobp
Lgum 15l Lol (o dihlg gp2og _UJ_J clac alac]

oMnll gl d8LA] il gungs Gl dldiue (ujlao (g6 Lla aii dudlae )l jugiall gl A it
— aulnl yugyag (gl JAV aiad g ilg duwyrall 1oy Lo ydleo Jio polilipglnd aiy ol oy
donlpldaeill <3 g6 Ly rupadll Jlalnll g el ciliag L dul (g6 .)g.09 2lgl Lauiri)
dinll eyAa . eylhayig caaleallg g oVl cWgl Jio JhVl cVga omkgls\}La.maJlelAmxll&o
Il go 1086 i Jaed o sy guylaadl gl colalyisyl o aaell cral lail (1) (qdoll ol

Gl ggiuwo (glc il AV 1) jg oVl £L1Jql o 1Alg

Has (s aulotldwla —F. o



duwjaradl bpistal ¢pujlaylg proleoallg uNiall audi(l.) dﬁ.mJI

0 10 20 30 40 50 60 70 80 90

- | | | | | | |

Jsiae Gl e lial) ja aus
sl Lyl

sl ) -
S e

Lupaa¥1 oyl

3iaa 4y o301 315 apils
il | uylall

Llgall 1l

S s lae -

Lgae¥ 1 Guplall |

l'_‘)‘,___‘)l_\)ﬁ'l 0 osalall WO

g lall o Culis dpislall gélpo dilas 10 Jgn Y epo (1o Yay qgpa Yl gslhall 163s
e glaalao g Jadeo crall lali) Lac lgliw loaic .dyilae]l algall lewwlg dicg ,audicaleallg
_]|(;l_a_”JLQ_JJJ|(/OV) A g (V) yladlg (2V o) dldiurall ywjlrodl galeo alheo aié «alho

I cpo Jsl i ang. l]q_O_Q_O}_QJJJJl}_u_QJUJALgQuﬁJq ™. JAsdl Al ddgéeo sl e dislas ]l
ulaadl OAlA 1o 10 6o 1P ol an Lad «Gjliao laib cliedl dicgs lgaus puniuall £N§a ¢1o hao
aaio 7€ cun diallell uyliodl lin e Wilna wlido 1hag «jliaoy AU olein]llgayd dléiuall
o degpudl lagl auletl) eVl pudaall AN (10 6jung 6419 12y jliao dib oleln]llgays
aaalheo ilgangg dlaiucall uylaadl olia ¥ o (qle VI ulaadl gpal dunyall bpislall
oral pAaillg Mol Ppislall @9 gul vl e dasadll cilingdl ogs ol ol yglaay
ca il iyl 8 dléimall (ol oda alheo gy of Upeiurall oo dilé @il

) Laaiwgno pisla (g6 plenlldicgd ore gl é QES dslially yalAddl

(W dic Igpie Las dlduall gwylaadl o guylavlg cpradealig ol g olell Lol oao) L4l)alg
ualal aail gluiwl (@8 pasdlill ol sl Jiw QES @éliall yaladl gaail glsiwyl
1169, olein)l dails gl Lpistall dlad! duwbwl duidl et nind gl @lia eila Bl lac Gslyalu
2T (685 ywylaadl o 6anlg . la) lnlndo cilpueiigral dlaiuradl Jwylriadl yauals Olanl ¢po dey)l
Jae Gjga gle gpal uglao coaal Laiw «auleil)  (qleVl uulaall déolgo o) ¢punal cpaaeiall
LLpislall N Galel Jio calpuss

WOl o ()g-0g G caus Igliw Loaic dio g jal cilangs ge yass il wlanl pe
dléiuall guliadl yaudly Oland po waell dleg.digano jié yylgo aaua] colali) cliellciloadg
Ugraiauw aail e il olaal yaes 18 pun (@9 .gudl ailisalo Jial dalel ygog oo aail
Galel ,0g61w dil 153 )AL A eUlg adidbudl csbgpialby dnlAdl gl clinalo 6alel elaud glc
Acabgpinalig dsacVh cro JAad gull calivalo

o0 b uujlaadl o (qandl clielogs olaib adeil (qleNl yudaall 18 (o lnonlljA)
laadl sl OlanY agay dac 8 wyg bpistal dijlaelldatdllg 6agall ol olaia) piall
Vi dSlg ¥l ealaiiog cilguAasig dalgall dias uju df gaualidl Olanl anl 4. dlaiuall
Ui aabia Lol eeliedl (po 11200 caljua péguw dilg diblae]l algall ¢jgeiu quill cudole]l 1ac
8 011699 dioul ol (gl degpudl alingJl g Jial aun olely g ol g Lo gAT
omkglggg_ugggggﬂkgwwdiwuuﬂbﬂmg_u,aum&mmguLmqg_o_uu»aJILJg_oJuJU

Had (o adeillduwly -F9yn



daeil eiloadg Lyislall .o

JalaW didlie i alalellg diuwyradl bpistall ¢l «duwyradl duabpl Gélpadl qé JWndlga las
&uouiti pie) .dxiligl dunandl dolepl e maxalig dypiudl duaiil 6jaap g8 i nriy pua sl
},JOQGJQJG[QGAJO.UQUJQQJQLAUUJAUB”}DLLCU.OLLLLLUJ I;mLﬂongmeoJldéxlluUﬁq_Lw
5 gl @olpl g0 aac TP ole (qé dunilyimyl gl gl g1 ™ g ubiill Juaoiliy41g QNHS
GbagJu dnlall a:ul.mJ;lIa_mllgmg Mgwwwjlmlwwlﬁﬂlwwm lawwl
Glal Jarall i go lolauslg .covgaladl gle dislagl ealolell ggg uylaadl (qé dnunll dara Al
couldl oledl A dllail (ujlao | (a9 «jganan Jolal (g aolipn pné g6 danl) e N ol
 dfl bl Jiainlg Jlaladl s (g8 (gl e Glanl g olpdl o daall g 1T .
duylao dsla] ¢raais Loy« LJp.aqu dunjrall(q aa1gng Uil aaiun c¥lag dsla (9 datn Al
FIE=T I (qula)l olell Jglny ((dLO.b)”LIJS)_] Al aluAb cpeillg k_gLoq_Lll\_gu_uJI il
\5L9 alac) yuylaol. (9 dwyig «dlauadl A5l Jw)laodl sl (g8 daraei @i 16 aolbpdl ol
LS}AILSJJ]&_LQQJ]GLQCUQJLL“d “GJJLLCSHUUJI_LO_”U.OG|G[9JSU|JQAQ_OU5_J((L]ELOLJ}JJ”J@UIUJA
duyrall bpwlﬁtgw,mna_llrol_o_lal_l il cslawdd i V] «gslalu va Ml ga AUl gluiw Nl s
QSUQ|LJ_196] Mol mlhILguJI wandl g5V 6)alo o cjan. €91q.all dniogGasao JIji
cro g Alal JAaes an 16 adeil (@l udaadl ¢la —QES galralu yalall wra il gyl
" UnUadl §5leg dale g dyjlell bgpitallg oy ¥l o (el sty

cie djluc (Action on Diabetes) (¢paudl yapo danlgo (@ il dlan ¢)ld (&gl Guas gdeg
dndlaa) oraiJlacl Jlay cileganog dudn ileg.ano g danl) eVl gulaadl gy d5lpis
il agagn gl graudl Jga M el el A dainin g pit JLeo puiy .ol yApog diaul
Aio dinn el pglai gl JlaaVl acbuy ol oA duyaall (g9 doadall cliellcling o dnnll
Gl guwjradl jreil aobp laaladich arvalllia (qo agLouI JgUl ero guldl el . aailia dila
Cl.ﬁg.l_” doglao (gle dupall yuldl 6)18 (g0 oLyl RYS aauy .diilng dig gl ol g5V o Jeny
daiAlg Ul lal diawdig Gl yago dnolaa) agantioda «duiell Jgull o diawdiga qadlell
Aol gylaadl qd oadall clielldicgl (e

Wl @olalb yaladl e Ul il g6 yaus il Ulanl dla 323 «§anlg duyaro liiwl

doaA 1aeio o AdleUl ga dloiuiall UJJJIJ_O_” (W Logac &uiall Wglllg.Lpiola lay ) aaiw)aro
&3g.allg)d olelnlalacy raeialllim 09.6ig ool qleVl ulaadl 18 ¢po oglial ol goja
koo lglidyg ol dlsiuall guylaadl dind ey dwyaadl buists g olelndl Jungs gy o
09 Jadaeln¥lpodegano

Had (o adeilldwly ~TA ya



(e g pale all guaini aus ai) g ilg lhg.all dnin golp alaicl (e gujlradl éans dpal
092wy joll gl aann ) duan i CLU|_LQJ| g lulg (uadl ALl (99 diuunJl g6l A uuai
@mﬂw;mqwbmul@qﬂkg@mw@w@bmqgu)l\nglral_QaJlulﬁLolglkgqm
(G PGl cpe Wl dua o datnodinn i k_JLlﬁq_LJJJ_” Ol gp ol g o eelda Q9 dguI
aaile lolg aaraleo Jio amiun

Had (o adeilldwly —TV ya



dpalyl oljasill yaslo

blAdll @l pAaidug Ui gog.oNal) duadl daiiiVl o degiio degano dlainall ujlaall 19g]
lhay diagiyell diojall yalpodlg dapl 01cg Jgadb oy gl sunll lnaig diladl Jio gpAall
dlac iy lao piall Ela o auslgdl pasd Jns vy 1JAg0 Pl GUlgdpnlealldunll o lnaill
Ll 6Uj QNHS ping dga (g8 dan ) diidng]l dunlyiw ] doudl laall cpo oVl ha Jua
dwy il ('jJLOd_OAk_UhkngLaJLﬁj_mJHm@.LéAU(ﬁJJJ_C lgad AL 05 cpupna bl dsLa o (Ul
el go ygleu Golyalu vl oAUl g luiw Nl @5 0265 ujlaadl &uan (a9 duolp] dadl
bl 6aUjY L_JLLDQJQJLLOQ,_OJ_OJU_@L}AJQ LQJ.@J”J.@@LOAUGJQLD||J[59| mﬂAJIL_JLuJUJqu
A o Ul

el o varellangi.ganll adeil s L_JleoJl}_wI n_lequl folp pglaigde guylradl &5 Vgl
dreainal cbuungall acy iy aguadl IS IHTE PITNTI ey Lawla jga creli (uylaadl o cpn Y il
e dwjaall golpl Gacla) diamVl dle LSLQ}.O] 6wVl 0 026001 acall dinlag oaiall (Al
Lmdlaal Guanig plaill

ol el g9 laoVlg 2LVl Wlpiwi 99 Wlabuo wldla gle cupaldiegs duwlpa Wang

Jg.0NI £lgl oo 1jaia ol olaiaU piall ¢pog 6l dndoll Jlao u aailiy ygarelq Jaeniiy
(aaygol gl go MI dm) duindl dlnuiiVig (0261 pg dludl O}j Uio) «dabpiy ¢ ¢jgjLau
ey d4ylitall UO.LLOg LQ19_0)q_osll clglygr g ol o cun (L9) @l Ul duwldl caiag
Jiallgigay jgoVl e gl ls . ol il guugl allhino oa31uy oaic il VduAbpl dadoll
Al dals agag ! sy 1amg (IE-IF n) d4jbiadl  gle amill giasis 99 0m0 )9y oSl 31_1_0

dolU dle Laud janl Gug.;qxw"rfm_bmu b iuro 6a0j LA o oMa L (pAas Gia Gac (gle
(ol bl plao dnbpl) Jio dinsiVloda wng] doadiuall

lgaain o I ole dninl pjeig diojall yalioVl opo GBg U ilng]l Sl oach yéi puing
(ol bl po A ey d5Lialu LO_qu UoLUJl iy ol JQLLJJ_LUJq_Ol” clgl acag oluidl
611910 Gia 0l AL el ppaill ungIg (eéaliallg bl e adAiiall juég aaiioll
dujial culialgdhy o Jio Gua ppaill opidug . amiaybioo collaialg  ops 61U jg.031 cWgl Eiisy
dlitell Judlq gl Ihliiillg wanll Ja¥lge ljguiio (dilile o Ul lay 09 &y i

0 1ac pglaj Lgdr_}lo_f; 99 yw)laadl cuni Bygay opnig (el aolpg dain i pie gl jay Lgquq
.Ul daudill culagano Y Jab ¥l ol @lphy dalidadl colinliim vl

cluadl 8 gainall 2V dalio laya] Gagiall &ALl @oliadl Jen (gle Jwjlaadl cand il

o)A iVl @9 aapwl go d4ybitald ONIaD dluug gy ol Gl cro 11ag equnil dla) cnlincg
caung Gpwl sl Rand bl duwlao (e &auiy g 0jg s 1ag duwjrall calebudljla)
Ul nbinl (g8 Ly (g aing 69165 aayg.ol clgl gy Ll

duyl ana gyla Lgljj_lJ|bLLil_iJ|L5l§dﬁJlJiLa.U wlal a6 0185 ol Ul Juylaadl eling UG
JLbILglgdmb}Jleglleq dwjrall 1050 aolpg dllaell Clyis  gle pnisi Vg« <A g Loy dal
U_OU(;_JLJ cploval dnls draal wil yopall 0da pieig. LSU_LL”JQLLLLL”(IJ_LHLUJﬁq duw)radl
gl dlas cnlneq e buadl VA dsaul dasoVl g 6ale @i ¥ pwl

LAl I @l adeill gaio o fjak) Vieja duabl diniil Rigii JAauiy i oy dedl)
dauinl 4280 s dala Elia A JAuill g8 ango ga Lok diul duulpl duabpl dinudill gl
Wl golas. mgdﬁLumuﬂug_Jl_m el dnlag ulindl alaliny dnn Ao ¢jgai gl

g 4yg dnluulg ( quirall Jio  aaila Jighn las iyl odlal) oy (@il dinuiil dnls dilic
Yguiay amils «linll aJo.;m:lIomdu:dg.mJl s dunanJl ASlgall gJl dsla U .colalyal

W aallabl @l lalal aaygaylgogd) ol ghay (@ilg uadlgro laio ygasaiumw duulul cillao
" " .doala)l elg il

Had (o adeillduwly My



duabl gélyall (uylaylg cale allg iall aydsi (9) JAsiul

0 20 40 60 80 100
SE Ll 3 sse
sial | Luylall e
sl Gy lall
Sl Guylas

Ls¥ Ly lall
85les Lol Gl 381 aals

| |

Gdgall Lyl

Sl Guylas

Ls¥ Gy lall

oo lYl BasullGu il galas WML
wde el duabpl golpald oNIal and’ (g8 aloNial yaes dlia dléiuall ywjlaroljual o
li.O}Jﬁl,aﬂLSLLUJJ.aJth}_OJl}J_C@J}Qq|L5LDlJJGJLJLgl_QuqJQJ1LUUJJJ|k_J§UQJlQ‘ulUC\J|UQJLDA
JCILLLULC,JGl_QU_lﬁjLuLO|q_1LLlJL}JJJlk_LnglL}_O/(C_VOJLLO.CL@JU,Q.@.LUJJJ.OG[SGJJD[J}N@SU_UJQ_LLOJJ
LJLLJUQ_”L}_OOJLLCLOLmJl_JCl_LUJJ_La_”Cl_LDLJ}JILng}.a_”rﬂ_LLOJJll_l_O}_lﬁl/EOJqﬁj_”k_JSUQJlJ_LLQ_J Wope
Gjliao @il @dlpadl ouud it 2. dugslil wylaadl oA cro Mo jiAi zol dualacyl ddagall ONing o€

(98 Wluel ey UninA dlaiuall il Gl i A Golpadu paladl (el il g9
Jlacl pauAii la) nihAall olueil aheo .dluaall IM Il pabVl A amw)lio (g9 duabl Golpall
InhA Elan Jio o cpad @l oléde i o auni laa Guaa Golpo dolal uuyq duiigl ol
lung el duayl yasiy g bl delédl uai) lnlnA Eliag agioall Crelall il
duabpldclall

&illgrai dlaiutall yuylall (9o yasslil ol Gulle gls dal ninAadlolpueil Jlbo (gog
(99 Al Golpal qo o;uﬁ Olpues | Jael )gogouw amild §1gano jic ajlgo ,a@JJJ ol ol
daluw d4ap £liu ¢jgogéu aaillgrad dlaiuall juylial yasalh Olaal o di ! ' aaw)lao
Golradl Joany dluat dyan ciluol Jaey 0g-buw dil 153 yaud il olaal anl gl Jasduwyradl (g8
@il 132 yassll anbin 153 L «oNial) @Uiag gaadl gainadl gl dalio duyrall duabyl
dlng (gl Jalg odlal) daluw d4pg gg8)l ole Y jlariog duiiel cieNall Uitk 0g 8
uLumAJJI LD_JIJA] v winlin wingg . duabpl ddualu dlnio (gjgalag glwg diano dualy)
gainall 28V elaulg duwyrall qalhg.al dualy dloy :algéy gainall a6 dalio ygaiu il
duilngJl diailyiml clolaial o lolawslg edngiaal cieNallg drabyl dclél ol Ainl @aall
laadl sl Olanl anl ogéun disleg] duisndl dolel ¢lin QNHS ping dJga  qo danl)
Al Al (qun piao £ Liolg «dioudl 1o ggoiles ¢l odial | Jol4 ol alachy dlaiuall

" (01299 cpaill Jus oNin dole]l csbwladl Jae) duabyl

Had (o adeillduwly ~Toya



&)l v eqlyid dalide dualy dnuiul diw lnwgiall @o ddgallg dlaiuall yuyliall o J5 4997
Ay 9 epo ggao (el ggimo (Ul (g ciwgrog dld o (uylao &y)f) (qual 1a4 calnly
wlradi &ran (g6 dludl 6pag 2l 645 016159 .(ddgll yuylaadl o gliwgrog gliléiuo ¢liw)ro)
el (A LJﬁJuJIJ_b_JI)omlq ULl ywylaadi uaa (98 0261615 @165 all e (0 dldiuall
lapai il gVl atabpl o ch_uu 1AV ga— Al Glyislg jlaaal el (10 aujo — ng_o_ll
dldiurad! Julaal (99 0165 (gl (AN alabdl alheo.dléinall juylaiall 9 paA il ulanl
U5l 610 G)gpn (gle 198 GIg TNHDR dupdnd! duadil ol kguloq_llppul allihio guli
gyl i (o Lay. d016a)l ALl AoVl A e Lo (Ui gog (GHaoll luidl e LSUJ_L”
Jaliid! oo gqual ggiuto WL o (ddiuo yujlao ) dglall pag (A&l )il o oLl
(gl 6l o laule UQQ_D_LO_” Wlhall o] e aclud g culali)lo LO(;_LQO g
Lol dadild cJ i

vl gla il yliswl 8)lidall duabpl dln iVl ¢po (ujlaodl doad Lo du:(A) diu.uJI
xTiii
G9lralu

0 10 20 30 40 S50 60 70 8 90 100

| |

Bkl Goylall B Edgll

cro ) a8 dgpin]l dadill UL gilbagl el g6 (il L)l 630 (gle jiayillliaig
wlaJlg (1VE) duadl duyil qaleog (IAE) dldiuall juyiaiadl o cglayl dle o)l peiucall
Clnl@in po J8l 8 iy (9 JAudul ajl) s aawlao o duabpl @sliall 2xc ol gresiy (1 10)
ar (qJl diaJl GO P T eglil duudy « ol e duabyl ngl}aJl 220 ol nd9 (ilauo ¢ uiw)ao (G0
w)lradl qo glavl oo Vo iAl dldiuadl uylaall (9wl olan laa . olall o diall Y
uPam (0 NIl g Gpo angy ¥ Loy «9La ra_m_l.U)L]_O (99 duabpl golpallaac b Jgal qugJI
><1|v JIJ-CL” U—O U_LC(;_L”

G8lrall gatdy ¢pyylavlg cale alig uNiadl o S8l laac UL ol gslall o Jnlga las
g (4 JAsdl pAsh ol aaell ol vgrai ool Eligl dijléo 6jliao il aauw)lio (9 duabl
oaw)lao (o duabpl golralllg.ous dlouall yuylaadl (o dobadl doyl qaleog cglayl oo 1.
JIlaJngtgulea_Jlul_q ¢l o auail i lgpai oiall oo €. UIUJA@Q‘OJLum il
LQQFG@L}JJJLJMJQJ]L}_OOJUJJ.O il ra_m_LUJ|JﬂL5l9dJ_DU}J|@9|}_aJ|rQUQJJlLLO}.1ﬁ|rQﬁCLLQLULOJ|
0061 Jadl ua) ama) UJJ)|J.(1.J|U.OUJ.C(;.1J]S[5L5@UJJJ|JS||U|UJAL99 (T Ny ddg Ul uyylaadl
G9lralllgaud ¢l oladl duu Lo dlaiualuylaad!jUal 999 .6jliao b duabpl gslaJl

IVE 0)18 RA5)06g1uL0g 61219 dujro (g9 1T OJJSUQ.OALO@Q.LUJ.OUJJLIAQ]}J Gjliao lasl dua byl
ol dwro g9

Has (s aulotlldwly ~TE ya



duAUpl Golpodl .€

JAsiu dngipo duwyradl duAUl gsliadl of VI dasalall cdUall @il 6o JQJJ}JS]L@jiL}_Lﬁ\_gLQ
e J e cuung adeill gle néd g lajpayig P dJ.L.quUJQBGJg}Jde.tUJ'G.LOJJJlLJbﬂJGJJq
dilegl laal vy Luwluwf |}JQ.LC}JOQ\_§L9 duslagl dunanl dlepl gle iyl 1oy . Lol dunndl doleyl
Jlao (qé dola cubani aalgi sy I (QNHS ) M-I dsuall duidagJl daailiiwyl A3 .dusaall
uL;Ln;qu diojall yalpoVl e danbtipad (qo cabwgl o 17 cro Al ol Cuw eUag doledl danll
w8 Jio syl o Jgal o] s an (@l Lauinig laeio (aa paldo Jedy didlal yalioig
@iiralg dusliwdl dalsgll gule iyl Ul Galal Jalkodl 6jlal (e Ul disinl dlepl oUAs
A(MPUa) INHS dan U dailng Il duagilyiwdl plail G.La_allld_JLchLQI},olqu_uu AoVl epe arall
oMo (e gl gl ety gl ] N TNHDR) dypiul daadil) ¢oul wibgllpaill aliug
LJ.DJG.LOJMJl(JUJqJOJLJJJ.LQ_DL(;LLC@J_O_UO}.LLO bgiuwo k_(;Ul}.LL.LUGJq_JLL” w)laadl g upnd
dinallpe doelnVl Jgli yl.digiil gulaadl @é Jab¥l ey Lo ¥ L_(;l_”g_l_]h_gd_c/EOq/\/ wdl
}J_CCLLOJ.OJluaU.OW\_glJILQJQJU|Uﬁ_OJOUAJ|U.O}ﬁLO L_LQQGLQCLLDLLOJICLDLJ}J'CU_UJL&OLOQ_DQ
(Pup) undl o dasl LJAU.OJ]GLQUUQ}.UJJQ Guullg CUq_OJ_” ducgVlg dall Aol Jio dareall

XXXVl

Oluidl gy ol oA (gl Inlilg sl gl dypind! draiil) cUWI gilngdlppaill 1598 Las
wdaalligf. VrOLCLSLQCUh_gL”JJJ_O_L”}.LUJJq pﬁltgamouﬁug_bulkguugjq_lqraﬁﬁg.bu;u_w@m
dalo dwadl G_U}.Lll dalo cununl cun )l 8 duabpl cladll el laobp auleil) (glell

a3 18q . piLc LguLLll wnllgin Jlalall yaly diayo oo dldiunall gujlaodl &uas (o gVl dylal

i ole (g9 (g 6un g bl Wil §gpa (gle Al gl Baaijnsg 99 Whaladl o 2ac GAA|
k_gl_mq gl Elinn dlan Glab dan ) @leVl ulaall go ¢gleUU dudall Juijga Julg dda ciuols
cupnall eMinly (wbwl gde (JgVl ddnjall 0985 «calgi (s 61ad paiow Jalall 11910 aolip
roLIoJJIq ol Iniil draalg dunonl cslwjlaadl dnlig doledl dan U daleiol JSluall (e
Wlgiu uead 61ad (quai aobp Jugaiy THE ole pliy (o pad dungo cuols lhang (Ul
)94 (J6-0G G i g lad (8 gl 630 cro ygiley Jaln To.. o sl oyléy Lo i g alg
a.wJJ.oJlMmowwwmubmwuqmwmlmmmwwwlomw@m

ol Nl 6 LgLH Waaygallg Al nd (gl qoUp Ty coguuTHIE ole ¢po paiuw Y
X1, GJ.LLUJU.U}JQ.OJI\JLQ_DSU

dwlal alogleo jog ) doanodl dliwll o dlulw Gslralb gl gla il gluiwdl oA
-dunjro J5 (g9 0265 il dlnuisVl aac Jgag pwlaall G daliall duabpl @alrall glgil Jgn

el dlnuiiiVig g.glJ_aJl oia elgil i e (dunbdl Golpadl yaes layad ol (Jl ywyl ol Ruan eyl
('L.'uolnu Golpo 1ol dlé el (uyliadl Jauals Olanl alheo ng . ulaiadl VAL Wlid| lao b
018J1 6190 CicNog «dunylag ddal ceNon (Jio caljluc olaATLwb doguinao duinlag daleo didAla
Al 6pag dludl 1A :dagiao cacNog alpeVldaareio deldn g «all 6iag 65Ul 6iallg dludl iag
welog adl 6pa cielog il wielog 6pilna 614 cielog dunly deldy g « 0161 63Ag 6plall 6i4allg
. dbudl 6pAl

Had (o adeillduwly ~TF ya



awif ol dnldJl daNA

udliadl sliao o auAjl ggl;aJU valdl oAl gl g6 cuean (gl alogleall e 2l
(ugHAINl aloill £quiLo dulni go Uj_lq LS}AS”JJLD_CL”Q iAo ua ggido laws dlé gl
daladl jabnallg Al oo 1jo 338N s Wb daladl cild jing W8 (gJgiaill Jgail depug
wlogleallyaundd ol e’ o amihay Wle Wuali plago ciliao clioV dala Elia gall
Lad) a8io lgaing s amangyg daio aaillg lass vig cuifiyl dauh (e laiwl §liiall
Wl gAY dnuinll oo dalld Gslrall ol o AUl gluiwl (g gasslil ulanlpaiy laiy
lgigAu) ClaJl (g gl ¥ amil VI (blaiovlg colésluall Jio) duwjaall SISl I CIEALY
wlogleo Nn ]l dud ity ojlao (Ul CLUJJJ_O_”CLLlﬁ_OngAJ,ﬂJJU|e}_LO_JCLLLCq LLad) juadio

Y dyalell dslail cljlaog

raniiallg oial) carastay it slacl le pas g duadpl diaall 6alo 55 gus g
G)aluo crasinial 167 . dldiuall (wylial) damog duu’) dingiliwl Cremg 166 (clgw 1n  qle

i 0Nl e jabinadl gl Jgngdl o wibgen (jganlgy Lo dale cinll ol dradpl dyiqall
e jgaan]idacluon (Ul 9ray ul)lJJl_Llul}ﬁ}_O}JqJﬂJ (695 Gjaleadl Lo A daviig aya Ul e
M dulelag 6eloty amilalinl &l cilogleall jalno ¢po degiio degano olaAimlg alal

s ol Ul 88La] 6400l 0:1a luilwl durall wbitadl 0985 yb uags. (VT o)

Ul il (g)ga Jaui ciljgag wgya ayaaig iyl dau (e jabaall Jga Gjlicim UANAD
duadpldslaul pjo’

aleil ggpito liu gl Logliao Igrai Jaualidl Olanl o lia of Lo «eUa (gle dgile
wlradl uags Lile qgng Ul fig el gupin vpe dolino gslgo gl aallalnl Jgingg (gigialyl
cldg LJLOQJ&O Cuang (o1 lah qgugralyl aloill egpino Jgn jgoVl clgl go ramhalq.; dabp
Jaell g auaiig gag Ul igaall e dinpag il yagredl Jio Jilwg JIA (o 0UATIL jg oVl
(Ugrialyl aletll egpital degiiod Uliall Jga ddpeall o wjadl aaljégl lnpns daanoll

Had (o adeillduwly ~TT ya



Lgls(cquLaJllmlguaJLaJlAq duwyral aliaalu guqd@wguq;@ﬂl,ai&dlgqpuﬂ Iniip
JgungJl cliall guiniun d¥A (40 (gag] igaias jlas o)l LAl he s dils gulaadlgan]
ding Ul ealyiguiaall 0aa lé e  gleg dugriayl jabaall oo puA aaeg eopiylg . uw)rodl gaial)
el gl ¢pauns Cl_LLUJJ_aJILJLuﬁ.OJILQQO}_Qq_La_”JJLD_O_”U_O_UJ_Q”dA_OdAJUlg_lJD_UJU
Lgugijsll,c.lg_lJlggpnguJaUO}iLaJluleuldqg wjallddpe ol diwl dslalu jnl Al

dujaoT € Jual ¢po dldin duwyao 19 qs " 16518  Ugrialyl aleill equito LA T 1€ &y Jglay
ol o  qio 61500 pé el ¥ esla ddriall el guyliadl Joal o (uylio gy)lg dléiuo
&o JAaliiall Ao cianlglhgs yuylao V obpdllans gua (gl duwjrol9 g o . s egpirall
wdl dslal wbiaoyUlg 6ianVU Gleii duid) Uq_ol ALl 0da cuiaAd 18g (dangJl ealyiguuaall
GianVl g8 Juian Gleii JAalio lgang aail ol lami aal A .oNdadl Jid ¢po Jlaayl
.6jma YVl CaNilg olaAiml GranVl cali iyl eladil Ao milug la) oiall ¢ladeg Jaua)
01a Ul dSLA] (.o pall dAab laslg depuy @l dian VI calblin ol AT uaud i cnln (i cua (gé
dunop o dlauio Lol @lan ggoVl gl Loy oac (@l pauslidl Olaal andjuil dda il JAlill
Gleii dlAasiio Laul @lia vl las wilogleall ¢pjad (gle 6)al6 e dunopdl 0am ol cun wgiall alac)
(9031 2 lgi Ly (e jg-ai ¥ Gpag il gelaindl Junlg il R8lg.o yaes i lak ole JAuiu &igall

lase g 348 Elia (4lg aaljlio Ul dng Ul cliguaall 330 odall guladl dulél aaws
oia 1o uarell yauAlil ulanl aaling molaAiwlJga (uwyliclg adeil @deVl pdagll
WWirnug .(dung I Counlgadi 0da 0l pglai) clJia Gaayg oNdadl dland amm il agud ]l
JHadl g6 oyl gde Jay ol edlal A W :ddg by agubl dldiue duwjao gaudgi sl
vaetniuy N ddnlyilaa dnds 2luwo 9 deludl g@in Elag Eguuusg fogi gde Jaal e liiwl

Rélg.all Aen ¢l Jabs 1Al yaud g anlin (iiag «.aleadu Al oA el auwl 0laAihwU JgAal

10) algdagiao il (gelaiadl Junlg i gdlg o Vg aleil) eVl udaall Jué (1o dugano
«.ladNc¢] a7 jgoVl gl culalaial

Had (o adeilldwly ~Mya



9yl il ulanl 0pai Lo Al ¢la daledla Sduiagll 99 amigag JNA ol Jeoy lalo o)
G @il dyaul 61l AoVl el gaulalla 0gd) Lo vl dgall Juylaalg dléinall uylaall
dialell cagaul Jac 8 iy dlelwVl(Jiiadl @l lmaay Liall Gjleiwl Jio 6ale csliiaal ey
Cro A epo Al vy gyl dingiil ¢gaabiu dléinall (wjlradl oxia (V Al Al duiAaadl Y
dlaiuiadl o]l yauAlill Olanl cpo i Loaicq o uylaad] o 1. (99 whUiAl wgaalig Luwlaal
vana Jio diaunill o degano lgpai dugrall duiao (o coani gl gl dinnoll caing

gl padig coléuluall G2l pna diiaal

vl gla Sl yluiuwl «daifall o 6)lido dladul layge il yuylaadl duus (V) JAadul
XXXI”GBIJ.OJL’

0 20 40 60 80 100

4 I I I I

andl o Lags s S (g i

Lol gl S (o iy
LU (o g5in
LU (o8 ol (y5anlity

AT olbla & sasls

Wil uyladl B3l ol

WO Wi Jael yglaindy ol dloTuwall u)lradl ol ulanl o Julds @nidlepo 8l pAas
uliadl o la) hinAgll ol 0da (4o dac P a0 2l Tyal e (Y AA dwpradl diio
ojiei dldiuiall (uliallganl Nia (gugpalyl alel aolipg dugriadylplnaly Gleis dldinall
AT dldTuo duwjro 0G0 A (49 (L UgiAaNl aleTb dugiialyl duifall R3g o Jredig oy
Gla «.dogrialyl dail Lgou)) dus duwjro nInAj Ladw «dugiiall dudiao Ul lalibo (Jugain
011gg 0ol dnld wiling) &ingg (danl) aud dsbnby doa65 Lo gung (6gii AT dlaTuo wjlao
dupny dueau diiao Ul dslnyU deiaall §eliél dinla

vl ulanl gslpadu (alAdl (el gl Ul W la) hinAal el 0da g1Hgug
byl gnel.6agano puc vjlgo ,ﬂmg_l ol Al aawlho wlifo (gé ogjglny ol aaifvaloJga
deou . ddlial diifaall orc aawylio lifo 193 g ras aslidl lanl wlua] g s @le
cola vl gl aawylio oliho pglail Gia k_(,l lg.016y ,aJ dlaiuadl wjliadl gaualy olanl oo

lpglaill o degiio degano oAVl Al Olanl o 19 193 Laiw .61g1n0 jié 1)lgo aaua)
Lo diall (g G19giall jabiaadl Rungd (g9 gLep aail Al Olanl o aac pais .dug cpall
L\Vayyt MUQ «.dugrialyljabaallg «_uj_ll 226 U Al dldiue dwjro gaadgi aabia pai
g &l Ul B Laiw deslogleallg (iiall jalino (@@ eqiil 63Uj) 2gu il )AT dldiuto dujro (i
dugrialyl ciloglealljabno 1o eq Eug Clfiguaall aac (1o ujp b

Had (o adeilldwly - ya



ol ki)l anéi o aaiwyio diiae) lysi wer )b glel laus) (raleall cliac) (] dla)
NIl gl lgpai (1 T) wadadl aa ey diglao (V1) dléiuwed! gl Waleoicwen yowdlo
wlradl o praleall duwig (T JAsul Asly JeVl e equndl (9w daalg 6po diitall (yg)gj

Lac Wibnal daliso e Legunl dunjral diaall ¢jgoadiuy aanlin o lgai cual dlaiue]l
duwjrall diiol) (qeguudl aaochhdiwl e ONlallopai Lo ol laa ddgl (wljradl galeo0pnl
10 2 o J81 s 343 i) 10 ¢ dodl egll cun CUQLumJIUJJJIJﬂJILJnglQIJAq_oqu
ddiaall ygoadiuy amil oMiadlpo 1A0 lawd 143 (gpalg. Legunl diifoadl ygoaAiug ngl Al
.L_;Lg_pwl

Lequul dxiaol) uiall olhdiwl duw Jga praleallg odiall o J4 pyéi (1) Jaudul
U8Vl e

80 90 100

MUY

gyl sl

u"‘“yl e m

W alall 5,8 Bl 5

(dlaiuradl juylaadl @dl b Al Soladl opa ) Lowa diiaal) loladiwl sVl ovall aacpo
Gleio g dlia gy il LaA dugslil dlapallg doalacl ddapall s ¢ Gps Elia 1ng ¥

o jialjga il odiall vey . Wlell amilula) ulall hinA gl oVl e (gadeillggiualy

Laa oo Ul dud &1 Lodw 2EN aaiin &0 cun (J8V1 gdc gq_uuxlb dpo duia ol oladiy
cpo (ZEN) oAl po yiAal duw (e lgjla dujradl o)A delid]l ¢ ggulay amil Igpas cp il oiadl gl
¢ggrau N el Ll dylao (equnll gé 831 gl 6aalg 6o duwjrall duito olaAiwY aalio Gua
" () duwjaadl ggla

L}oulbkggl;anLpngnglhnﬁJJluLuuusllkglchuujlaJlauﬁaJl Ol g 1A Loy Gl Lawd
o yuloo ola AT, anpMwmduujlwlmuﬁobmumuuﬂjnﬂgwuaml}mumml
dlauis dudiaall il 08Pl giey Laiy . |JJ|(1JQ_Luun_U1L1J(1L1ﬁaJ|U|}_C)_DJ|L5L19_JLL13 Il jon
dug)l uylaadlg dlaiuadl ujlaadl agAlys LJlA.D'k)_OLerIQJDJJJQ_LO_JMSlQ ulgqsllgmﬁLngIn
dlaiual gwlaadijial (g9 I ¢po A doNeljUGAI \gJ}JQL}_CLLLuU(lJQ_UJJJLEnJIkgLLCraﬂ_uJJ]J_O olifao
(uwlao gy I- dlle (@] (61319 duwyr0) P diiaio (o cilodell cul

Had (o adeillduwly ~19a



drinoll o

61Uj Jedy allell clnildsla (99 wban dalgug aiuo pel (g duwjrall il jga ol ey
qpiral dulgVl calogle ol cajhy cun ylnd g dunlh draal dJ egingall 132" diadl jalna)l
619gio dpwll galiall Jea (e SEC adeil) qleVl julaadlay 0167 6 Ul gugiialyl aleill
Jaa Tl ole jAlgljun o] kglsq [dung Ul figuaall diant 1jgi Gupo ¢hc dlaiuall wlaadlolial
el qleNI pulaall ul wUl dud Gyl cral dugpialyl didiaallg GugHANI r(l.lsu_ll dulgy G|
dnAJL VA dudygdl aiadl gtao AAluw ojgu Glg \_ng_CLO_L” uganl uLLﬁJI 5qu Jae ol lauw
Gl 8UlAG o auleil) el uu.lA.a_”}.uJJ LgquéJxlI aleill egpito Wail) duwasll

dé_l wiAallaac lnawgio o (Jl I;uw S [ L_(;LaJJLﬁS” olel dpndll yujlrol qo adeil
amiiao oMl aidy cara dwlpa Jglag g .blia IV.E &b dlaiuadl jlaal k_JLLLﬁ_O Yo
w)lradl wlidao o ddNell qo paill Jglaig lawd duiaell jabnadl(ygoadiug 6o a5g ag.wp_a_ll

(UGl aleill egpito ¢pug

Ul UJ}.LLLLO dole whues aailino Golradu yaldl glraail gluiw Nl (qé yauslyil ulanlwing
diiho crang Jlall Juw (e 2538 ol gl Giant 11cg cogladl aac (Gpegiall ciiall ac
«dcglio jalno Jouid Ip_m_o 1A 0. j550Jl (@ 6p9g Ladl jalinadl aaey s qlu Lau dlaiuadl Jwjlaodl gan)]
Faradl i las «onln diud Laio A guii annJl §pua cglia g figuas o Cyd) Lo cliag

Al duw)ro diliao crang laa gl dianlg jabno (J] dsLAl «iiall dnla duiao (] auébo
d6giAal (1inl @l dsLayl dalito cdlao (qé LA ... gl (gginin Lail dleiuo duyro gs
(.dgln Ir g elogleall yaye diling wlfiguas 9 gl Lagl gginig

Lo g duuidiodag Gjliao il dléiuall aaiwyro dyiao ¢paleallg gyl o 7. Jlgn aud
olanilas (0dﬁ.mJ|}JQJI)/PJPJOJLL&OLmJUrﬂﬂUJﬁ_OL_J)UQJ|LE\].LQ,QJQQUJCLU.LUJ]LOSLDU_O&_J},QJ
(W gl o (1) 6jliao il mjmwwmmlwlelmugw@ﬂﬂl
djliao lail ,ﬂﬁ.uUJJ_oa.uﬁﬂrﬂ,ualeLLopﬁlraﬁdeMLQJI w)lradl uling (/F’V)aJquJIUUJIJ_aJI
wtaleall ol o dslan] dya g3 G dal ooy ad (adg (IFE) dgll pwliadl o o (11€)
-ddgall ywylaadl o ¢rodeollg dlaiuall guylaadl o

6jliao Wil dwyrall &xifo 61gat pujlaylg praleollg wiall s (o) Jadl

0 10 20 30 40 50 60 70 80 90 100

4 | } Il | Il |

HERI Y

FRARTNY

Gl Gy lall

Lgne¥ Lulyall

W laY W salall L_INSYIA]|

Had (o adeilldwly ~1A ya



Gan gl Aol audillg Gl clal gle canl g ag daludl dung U Jaaio jal ol dal LG
wlriwyl elaag QES pns v ol Tl yalddl auwall @5l o (op ¢ais oglell lpino JAla
dralell amylniy jgogéy dldiuall (wyliadl s alheo ol SFQ Gslpalu (olAll (Gasill

SVl gdc GLC(;LLUJ| Ao elUag aaw)lio (99 6)991all oglell lpifo g8 aauail aay dnlAll
dlaell dralell aaylais jygogas Al @i ol .ylail 0am 61gag dewn ¢ro 141 g 1Aalg
Ued Glgc amolol @ai 15 0glell ciliso g6 ygolel ol odiall ¥ eliag “ilels
wilelal gl ealglna gl eslabiis oUadl ojly ¢l 1ng.all colpidadl Jua oladiwl (1) .cgJLlJI Jolgell
o nllgo JgAaall 01cglndd \SJIJI)E;JJ adeall ousd (N laclil cJuall gde ng iy 6110
laag pidall 9 lay yg09.6) Lgqu AoVl el elyg b @ﬂl foaliadlg Ul 6180 linla)
Oglellpinog (a9 Al coljaduial oac (). Guﬁi_” o]l gl i aa £lg oo duwlwdl dilel
(-8) ""1nas dralell araléall @d aayuidl claiavlg guitall ciadl o yarel aagadg

Had (o adeilldwly —1V ya



i1 LlnunA claan degiio clabio dldiuall ujlaall 9o Al ulanl e Al
Al gulaiy nipi oglell §alal diclan diasiiib Joe) 098] i dunyrall Jio oglell olaiayl
dlaiurall (wjlaadl opo aac (dialell galgUlg culeolal) dulaall colpidall 6)Uj Gupo ¢reg dualell
Juil . qépeall slnisyl Jlao @8 Jaell wan draiig 0gle U olaiaVl iasiil oglel) ¢alg) llia]
62U} dralell lnbiil (gale (galn aaun] b dldiucall ujliadlganl (g jaualii olaual anl

" " (. ama) dredlJl draiig Lliall clpa

dralell calpridall dnNA

(@6 Ladlaal G187 @6 1nd §aclurad Lunlwl ol Jolall janog dian ogle cilpino agag 1oy
LngJ_o_aJI 2AisYl s Gyl Gy ¢rad dunid damo covlao (99 Wljladyl pjeig olaiall6abj
el olAil anlgi il cabanill aal anl ol pas dlga) diilng i daaiill duslyiwl y537.dimas
dola (g dajulaiyl d_QlJlg oglelig uluabyplalgo (9 gupndll oAl Junag qbad) ga pnd qo
Lawtdi 0185111 oled PISA JI caljiay ;3§ o Gjgitiall eJLuJI ol (M€ . n) CaiwlJl L_JLJq_LLLLO_”
mPISAJIJUQIeJUJngngJoJmQuﬂJ@@mLm@g «J_Io_okg_qroq_l_qll,aumdggUang
)9 AT Gpiic durolall OEUCIGIsTatel (W8] [T el ulAJ_L” lnuwgio iVl T ole

1Ay oo acpdl gleg ! aledl zlail @lido ¢po uNlin c1ab 1ind ONliA claf dijlao ric lhugiall

(69 (537 (Ul s byl ol 1 géye.all abaiéyl ealao (ge pad dlga) diilng ]l daaiill dus iyl
ualadl auadl @5l e £libg ™. dueolal dlapallg dig il dlayall W 0glell g8 yonilallaac
uailoga glloyls SFQ gslrall yaladl gliaail luiwyl ci4g QES pné dga gé aileill
. og)ell clpido dupnj UJJuAJ_J Wlung U

JWBLNU dugs il uglaodl J8Y1 e dlaiuiall w)lradl eundls gl gwylaadlgdas gle pudl:: Vgl
Jabaadl oo vaelldla. oladNiwNl 11010 ¢pc Lng_c olaATwNl dalal oglell calpido pig.ai ol
daleo cilpide dium (e clgw) aleil) dnmniall cilieall Glel Laud Grogiall cabwlalg duinull
doNuulljgolg calaeall L}J}'ijjq_cb Lol Layd gl (dwjrall gila d9guirao gl guwyrodl gixadl JAl
ol egapl ais ol (e 250 ¢padg (e bjaadlg cluouallg 2badl Jio) alg.all o dalo JAaJ dyygpall
.ol ALN dualal calpido cliu Glei Lo Lmq_nAJJLanI oia

Glpidall gl cun dnss gl dglnll ggu Jila ¥ JgVljlipadl ¢pog diuan  wlpine ciol ole
1gng 9l duleg.,0gle U lolaial g aiuwg ¢jgaleiuw L_JSUQ_”UH}CLDJSHJJA dianallg diyaall
A@uyja Qo diganig rQ_lQLa_”GLLCJﬁJJ_aJIFGlQ_thSUQ_OLOLOJ Wgaaoy pl oglell qaleo
CLULL”CLLD(;LL” LU}AJ.”QLLAJJILSLLC|}5J}ﬂqmbrﬂqJ_QJ|FQL19_JLJQAdJJJULg9dJ_CL5u_Cl]|}_O|J_O_J
Jouiy of (e ghm@mq@lmJl&mﬁ&opq.&llM&ddthqmﬁc;ujp M9 (g
0 daio bgiuo Ela ol (M1€) Knight et al 1ng.deall &asill claclg dan]l danall Ui

1997 gle (61 dlapal aule’dalion uAl a¢)nd (g9 Uall gle jAipall LguLm_ouusll ool
erisng . cunlg clndiwl e dajlég aleiall gl Gj4io cluabylg oglell aile’gan
d)aleon 18 Lo dlaypo (8 dgNilig laon]u dyplndllcogonllrac Jgla IyA) al (T1€) Knight et al

il pgail deitog dugla | Jol coluda (gl dalag oglell Galeo yld wdnan diapal aulol

Canlg elin @il e adla]l ade Ul pieilg aauat  jujaill

Had (s aulotldwla —1Tya



alpalepo Jle (ggibwuo (gle Jgnall l_JJq}.D jliaadl oglell wilpido o golallarellj9giro)
wipidallodal aaochhAiwl gy ol Ll Laud dalay oala e, L_Qlﬁ}.l_C(llﬁJ ddaellgdialell
Jga olinlig praleall gle Vigw pad g6 auleilly ol auall epo (gjga JAsiy aiyg Lalaiio
Lglgrcq_l_zllkgmlp_ok}cpﬁlmuuu}ﬁj Cl_lJJJJ_]_a_”qu_LQ” ulJ_uAgLfmgug_omu il awlpadliaace
Ol dunh d@yLéo 1141 gl ¢ipo 0g Lol ClpiAo (jg.oaAing aann ol eyl wliadl glgil dala
0glell qaleo o 1€V 151 dldiuall yujlradlia] (qo (€ JAauill il laws) Juyliodl g
dj.uu L_Jblgxll ora pUl. 5g_uuxll Gl_@}_lﬁ] ql L}JJJ_OJ.LIACL” o] REANETH RN Val | R Vel aVe el ol uqu
Lngq.l&”q.a.lQOO}ﬁJLﬂuuLOﬂa.OdQllLJA@l‘dﬂquﬂdLLCQ «ddoiuadl uylaodl oo pus
00 dujro J5 (0 ogleligaleo Jray olc JAuu (LULDAI Jh yud bl Joleo) ulinllopai
Lau djjlao gq_uuxlnglgpﬁl gl vipo cilpidall ygoadiug amnlin U Jgodl @Jl dldiuadl uwjlaiall
ULmJIIngLg,ﬂmiLoJIL_JsUaJIO}jJJ

U nad ONnl gl i) o ddpeo amall o dralell wilpitall (g9 anlg il o e ]_]_l_QJq
oldll gl (ygals Ned amil of dialell ylaill chal 096y gag aleall ygraliu pisall ey lisg
@ col8 (g Ml Arall ool ddac ang.dueblgg ddac élgo qo dnldJldialell Ty ENPATINE,
dupni pog5 (Ul cudra (gl wlpisall dlnih ol (6auan dapal ran_m d)aloy Gulnil Al duungo
Zellman et pAjil) «aleall ga 1nlg L o Lngye aunil coliaall lay (gaiil Nlal dulac diale
dralell aaylaiy jgogéy oNiallglalh) o Wl @élalu yaladl (el il g9 .9 al
oim JioJaesygogds £guull (9 logy @59 et ol Yl llg aleall Gl cani dnlall
Glpn] canj oglell calpido 98 dnlAll aayng ggpau oiadl ol asalill Olaaal @t A .cyladl
aaio deus’ ;A1 168 dabitil e 1o e (¢giuo dléiurall Jwjlrial gauals Olani v g . aleall
A 1065 dura’ (e jollpnislg eguudl @9 oUl duras dnlAJl aayla clial ygogdy cnliall )l
Jléadl (qog cg VIl g6 dlus oUlgl 0gs Jrew amylni clial ¢jgogdy oxiadl ol igras cpall

(99 1nlg 0gJ (g duJgall UJJJIJ.aJl UaAlp ulani lagan lablaylgu o hgppﬁsll alyiyl
dualelloylai)l dud (gpai gl

dJgaJ duilngJl duaii)l duasilyiml eaay duiliall didNeq oglell clpino egiago nlipN 1A lualg
131 Lace glpadU ynladl  gduaail gluimyl qo Wl 169 . 0g Lol (gaya 1ac 6abj Gleiall jns
pAail gleg 0glelu olaiaVl gl CNlall guasini) dinsiol gl qolp Auaii 0967 dwjio JA cola
L6 9 Jlgal YLo 138 « g8peall ;LnibYl 1o (06 duliaiuo dima® oglell Jlao doylio go
ulaadl o el olasl o IA. o JAT b dindiVl 0da ang duwpradl o il

wde oAl &aui @l aaulao (qé dauiiVlg aoldl Aes lgrai ddgall wliadlg dléinal

" ) .0gle)y olaiayl

il ddupn4a ogle ]l dinyiall colduluiadl dléiuadl (uylaiodl jauAls Glanl o A aac 14l
deolxt o Gl alle aolp (o ywjlradli o vaell LIS . 0gle U olaiavldiaiigle wNall
aNA (o 016 }Jo_qd_qclgkg_oCAM doadiollalgalljayo OMGMMWGQM gag g
cueoln LLO.LCU.O(UAJ&O@J_Oﬁ JoeJU almumJI an_JLxJIJ_las ujlao Lglgpgsll wwnllpouln
1nd alualgl (gJl ggpal Ucuglp Ulanijublg “ldieslg el Y dilacgdyale Jiluo Jga
Hglaig 0glell olaiaVl s (] ray (g M (GO-Robot) aolip 4o cja gag agugil) gilng I
Jelaillg d4yUirall (gle JladaVl §aclutog alunbyllg dwaiallg Laglgiaillg oglell Y Allaall
.delaoddpnydrbeo duuaia &ylio &o

Had (o adeilldwla ~loya



rang_Jpgg_J Y dﬁ}LuLaJI WlaaVl g 6jliao ogleldl culpido ¢jgh oy dJJJJJjJ dsNc agagllplAig
ol i epo 8ol ddusn )18 0gle U olaiavl gle NIl epo ajadl iauinig gVl dayadl oo
Giw Il ¢l ddlAasi] 1) 6jlioo lail aawlio (@8 oglell cilpido lg.a1d dléiuall jujlaal

Jga ujalldsyeal guylhall o oglel olpido e ldpeo @l iy @lrall ypladl guasil
ulanl oo gl Ay ]l oladinl inlail Jga claag didudiuall ninAdlddeall Gslial
Algo (g9 0230 (gmd «lolhabwNl 611010 amw)lao (9 Olpisall b dléiuadl gl aadl oAl
i iga JESTR Anlg yaye) oaiu| dilgall Ll iadl Culpiao LgLLlJ ol a0 Ladw «degiio 0glc

(u ogliy ai J83l (qle Tl luiao of ddgal wylradlg dléiuiedl  uylall 99 yas il ulanl el
I IFchqr 2V ole (o dpioll

Lgmkgdﬁbmqum Ja :an) gl golradu yaldl gl S0l gludwl go epa dlg_uJLgdLIJJq
asLyu] u&mlwgl}ﬁmw(((pq_lg_llulwggulm L5|LJ_Q_Q_J(1_OJLO_” I;mmpm: Lgqull
[_bJQAQLQUJLaJ]ou]J_aJ|LJQ_13|}J Ulanl o TE Junl cpoll 343 Laiwu. LSU[AJL]J\S] dugl uylagdl
(99 doNul qugApg.IalJUaJoACLLQuMUJJJIJ_o el eupaig ,og_lg_lIL_JI;quLg_m_JI;u_md_a_Ql
dldinall guylaadl oo laace ¢lo ol 999 fgjlglal) dinyla Ulgul giAgy ng}JouL,cq_LQll Glpido
Jliadl Y (gl . oglell calpidal draileil Cilgall pjed gJl cormi culus’ Jael Ualna cuyfi
0¢81w il la4 aaialu dnlA clanlo grgn ,0g8iw lail dléiuall jujlaiadl o 6aalg cupai
duwjroilaAa. ((Gplmiiujm@gq faiall g daadlglallyae) clay dianVl e clpiu
iAo Lo dUG duwjao rO}.&JLO.LlJ((rOg_l_Q”J}_O_a_J ilieogdian diand clpiuy hinAj Al dlaiuo
(d8u8a ]l cuaU

ulanl (ale ppln 18 Gdlpalu (alAll e S Ul gl o oglell Glpino puoi nlnd (gl dslal
¢ oglell wlido (g9 )glniu | 1310 63920 pé ylgo bl A lab 1§l e wjlaadl oAl
LglJLLaJl eagaill e (wljrall vy Wia 6p9giall oglellcilpino 1oy G20 Jga sl by idacl
dlaiuradl (wjlaiadl yaudls Olaal ero dulad 153 . asalill Olaal laly las ,ﬂq.li” Glpingd
.CLSUJJ JAg lpidall g6 yads Lgl 1y i @@l 6 Laiy opgniggagy chuu dad ol b
0 11 4. dug Epall ol il o Thac dlaiuall (uylaadl gaualp Olaunl didy sl (peg io
Sianb ulpidall ugjin :1i4 po aaiog . dilan Al g Aai dslAl cilaeo el gle yaudlill olanl
Uil nlnA daino aalieo el gle ggial 9y Laiw . cUjadlig claald dinlajcilieog dinn
glailJale NI Lgu)b uake dslalg «coabwaall gladiwla duandl agJgiail oladiwl 8 Gl
Lpiadlalals yaes aac 6abjy (o dise) e yasdlil ulanl aaljic la4 cdngreal dialell
up Lo e bpoll pido (qo lieall JAes 11c 61Ujg dillarall coliarallg o Aolgadl Algalg
drAliol ylgn daang (ughiall wido alayh JAT yasdyi sl

Lo G99 gl ngpjl gl yLiyo oglell cilpido (jgoadiuy ¢l Al duus (€) JAuill
oglellgaleoguMnllopai

0 20 40 60 80 100
1 | \
iyl
sl 1l
Loyl Guylall
Lissal Guylall
Haslall salae WML

Has (s aulotl dwla ~ 1€ ya



dulayl Jllgils aauylio (@9 oglell Cilpiao 63ga Glel Lags wilinallg graleallg gyl ol 1
Uu)llaJngl_QuJJ)lJSlqu}Jle_aﬂu_ﬂul_bLOJJLq‘u|pJAﬂJ|JJ_QJQJ_QLJLaJB,QEQQQ_UL}ﬂLojgkgl_ll
10. U_OLJ}_O_JLO,_Q_LQ i gl dlnugio gl 6 un gl djlioas oglell culifo §aga audi dldiuiell
1A lawbieo Lawudilglacl 18 O]l epo 1. o 81 ol 1 Laiw «djliao b olpidall aaio
gl wlaadl Olin 0343 Lad Wilnn] Ugluo Cnlia gl op4a Ul auail ha 1eg (M Al

6192 a6l (¥ diibinn] AN Wl Ggps Glia ai aln6d dddiuall yuylradl oa @l Al
giurall gl ggovl £lgy warleilggiurall gl quuindl Ul ¢jei duwjrall oglell cilpido
,ﬂJJ_O_JkngGlQ}QONJLDJQS”U[AO@QGL&QJQMSU,QMJQAQ]QXUQUGJMAJLSJJGMJ
,ammm_lg 0glell pana (@l ygelinh oAl A 1l Lo ¢ déle Elia daledl clpidall g
duiu lgaslg ¢l UNIAJl 11c e (o Al i an) Gua amuwylio (99 6)991all oglell aailifgl
diylao Gjliao il amuw)lio W9 oglelllpinolgald «,og_lg_ll U (Jl Uil B 6jluc (gle
dlilao @sNe Loyl @lia (P JAs! gail) el @ gle 61w Igaslgy a ¢l wliadl @Ligl
020065 (g ((ULoTuo (g8 (U 62100 (jgaiw oglelh gjlic (e G2 1g69lg ¢l Al U
euall (g9 Ul ga Lo danlg dpad (gpad duwlja WV - om0 (g8 Gjégiall oglell cilpisal
uqﬁbuuﬂ@lu@w@ﬁcjwlulwlulwulmiwBIJJogkgls,au_mJbuongl
Joéll yaay gl aalibiue (@6 aald1100 ygaiw oglellyblgadie) gloglell ypna (]
aailiae ausi ol oglias oglell jana (@l ygelini cuall oAl gl ausgill ¢ro jaaJl uaig
dalay yghiw ddNelloia clalwyg. oglell yana (@l ygelini ¥ o)l eligl o (alel (g iuay
8418 (gl aauho g9 oglell Clpital dnausi Jgng oglell §:lo Jga il jelito cladimy
.011ao diioj

aaw)lao 9 oglelleilpifelgaud cpll oNlalldus (o dléuall guylrodl o pus cplli Jua
«djllao mbmuujm@gpqlillulw k_JSUO_”L}_OJQ_O_Q/_leLQrﬂ_lQOJAkJ duwjao g0 Gjliao il
woJllgalas. Gjliao Lmb,ﬂmuﬂmkglg,og_l_z]lulmouﬂbjk}o/_l laud ,au8 dule dun (Ul
LSlSU.UJD)”&ULEDJLLMJ}Jﬁ|dlDJJLLﬂJ|uUJ|iOJM§lQU¢CdQOJ|UIQ it 1ac GeloA audi dluo
Ol g0 (T = ggladlg epade adl oo nlpl Jole o) 6jliao laib elpisall auad @l aalio
guwjaog Ny dndloda (@9 (Aadg (1= gjladig olall o bl Joleo) gujlalg
(= ol Joleo) aslgs yial oglell

8jliao il duwyrall oglell clpiao Igaid ool dlaiuall uylaodl ols du () JAdul
8)liao ailnaa Gég

0 20 40 60 80 100

s il 3Us gas

Lolaey I dall oo |
Gl sl ool |

asladl Land bl (5 gle 3oty 34151
asladl dand adlii o5 ole 3aky 348151 Y

i aslall 5 ole Sty il
i aslall o1 ole Sk 3ilyl ¥

Had (o adeilldwly ~IF ya



oglell culpiag I

1593 40 aéyll gleg diyaiilig galedl ciayl Jlao 6 daded lgo G das dga ciyatim 16)
ALAISNI N0 (8 gl (Rl ddalgall aac (o yad) dad gl gp Wj ¥ Wl dinil duil
WA du 61l JVA (1o waledl il jieir b duidngJl pns dugy olaal oo Lo mq*“@gmul
091 pino19gi 1) un (q8g.(1EF . ya pad dga) duilng ]l diaiidl duagilyiwl) oglellg k_lLLlQLJ}_”
WG Al gupnoll a_mUo_JI 22¢ 6abj ylawad Wl e panil cun oo (ggiuuadl  glle (quw)jao
oH e lp_mAJ diano cilpido jgug il V. Yool ALAI6Vl (9 am@jgr) jg-aaun u_u_llq ,oq_l_o_ll
g el il gle daraieall dolall (lLl.aQJIq dralell L_J|}_IA_J| wle lglinag ol oAl AT

v Jaas (@gpeallalnaisylJlao desliad ojenilail laic clal) 6uc Vg galell
“.duidiuie dimog

Che (dwpe duwao) d1alg duwyaro cliiwl diuell (wjlao J5 (GO gyl i I olc jAlgl (G
GUlaellgle Golalb oAl el glubw Il e clug (amu)lro (g9 0gle ilpino agag
N5 Lawad U dunyao 19 copai cun calpiao a5\ ga wjlaadl (g9 0glell Cilido Jga 0pai jpaj
Q)20 CpD3g aide Laya) gl (@alac] yslao alh) ysjlao il cp9i ey (ogle cilpiso

1ac ylanig.laaio §aalg JA) néd aalg 0gle pido Laaya] i (dugsl (gpalig dualac] Laalaal) ¢upal

(9) 1Al gl lpiAo ding (uaiw) 10 (48) Aalg iAo ¢ eglily gl yuyliall g9 oglell cilpiso
(opiw)ao

Wlpido aae g i o audi gralealg guladlg odindl o pad qd adeilb yaldl auall cdin
aleog o A cpo Al gl ang dld il UJJJ]J-O_”JUOI 9. LLglé Oaiwjio L5L9 ,oq_l_o_ll
dﬁ.l.u_”}b_ll) WA amiwjaro (o wipidallaac ol qu_uu Nl po V. g sl.d_o ujlog i 0glell
0gloll ul}.LlA_O ¢ blB2ac Llaud amiw)ro vl Jgal mpﬁl A8l Jujlaadl galeo o (7
dlaluadl Jujlaadl 6‘9 oglellgaleog ygyladl yla laiy [ddgall yujlaodl g oglell qaleo o
oAl o (TV = lnlipl Joleo) Gala oglell cilpino a1c b Jgol) aalio Y Ll il
M el gl Ay (T = buipl Joleo) oglell qaleog uinligl (.F. = kUil Joleo) ujlaig
duu cangly cun duwyradl ogledl clpiao 11es Glel Laid 0ango 143 o) dléiucall ujlaal
At o Gl duwgradl oglell culpido aac ¢l ygadies (il daalgl duwyradljUn] (g8 LNiall

) (8221g duwyr0) 1A0 dle dunig (62nlg duwyr0) ITE (gag duaio

duwjargdl oglell eulpid ol (pu)jlaNig u.l.a.l&.aJIg oMl audi (M) Jadidl

20 40 60 80 100

L

S aglall &lyiae sae
il uylall
gl uylall
Lyl oyl

Tugpua¥1 oyl

35kes aglall 050 Sasa
Al ) uyladl
gl yuylall

gl ol

Lgaal uylall

i
Boplo¥l Mol salas M s

Had (o adeilldwly ~ I ya



w)laadl g wlalig pdolel cilaudd (e depu dpla) oo ppailha did) (gle dole dNInlag

10 Al i o (dare r ([dgido Jun Gjliao ; uwléo deyl goq) deyNI @sélpadl 62 dloTuall
landi praleallg gyl elac) (@6 Jiab dlaiuall yuylial go ole olailElia “oilogleall
lifay (1 JAsil gail) guylaedl 0da @6 odlall cilaudly dy mx"mbjm|@9|;oug@9p@m|
duwyrall @@l A ¢gaady n6s cpuniueall (o dalidall caliall oaa cilé 13 Lac o o
o il opo 819 &dlgll ga dillgay Vlaa it daten (in gl 6 gl 6jliao lo] dapnll yuoiy
aud Ul wai lglacl 11, Lopéig desyVl gélpadl A audil uas Igiacl dlaiuadl wjliad ddia
lgincl Al 7o of 1aigdeyl Golpall Rrand audill uailgacl paleall oo 1 Laiy «gslpo diNi
dlaiueadl guylaadl o cgladl o 19 gl « plaadl qog. Golpaloda ¢po s diNU audil o)
o A Ul_]AJLO_LU‘LJU_O enl ,aJJmJImeJIg_cJAJ_uJI/EE duuig «culpo guyl aud Ul pwai lgoadil
Gjliao sl e yial gl @slpo di5 ¢jg.asdy gl

daw)aroll Gdlpal) dldiuwall yuylaadl gd oMallg yroleollg guylayl cilendi (1) JAddl

6jlioo laily dey)VI

0 20 40 60 80 100
U
sl
pslall ol

Sl s lesd L

B loY B el Wy

wde ol JuAdl ep cro ggai gVl jidadl cpo puglao alag] (Ul Goami duilng I g dudy oV IdAS
Gdlradl 61gy CLD[A_J|L_JLU_L1_O_1J|LQ_LC}J}_O_1JHJ_@U_OL9}3|8D|Q_O (9og Ua j5yp) FMLQ”LSQ_UJLO
um((m))raumkgdﬁkg_ql;aJIU_o\ggyok}nmul@muluim\}m@m‘quaﬂml@kauu)mﬂ
lo.allell kggJJLLOLglJLd_D_Ql]|J_O_JuUJ|J_08_OquLouU|@9}ﬂJ||JEJL}5.OJBJ(1J]3|| diteo wgpa
igngdjliao il Aaw)l10 (g9 duAabpl Golpalllgaud dlTuall gujlaadl oA o 2E. (po Lpdy
cpo 1T epo sl o Laa (1 JAsdi gl 6jliao il gle oglell calpidog duwjaall diifo lg.aus calil
10 (8L Lawdg jliao dil (gle Lpislall qo 0160l el1©]1 g Ig.aud aleallg ¢pyjlaylg uiall
& ol waal o ygaing Juasill deydlduall dliall0is 4o anlg Sl Are) pallllia
Jupo Ul e ¢po dudioll eliaVl Jgdo  gle deoyyVldsliadl 0aal) Al audill licel cun'

Had (o adeillduwly ~1Iya



&) .deyNl gdlrall oda 1o anlg Yo Jga dliwll o Taac A lg ¢ygylavlg ¢ygaleall Jiw
HAsd (qo o)L nlAdl auwall Y Ay il Al puylaadl yauals Ulanl o linTIE ole
ElaAg deyNl Galadl Jga dislal cilogleo jagug Golalu Jala e yluiwl diseiylgog 6y ol
Yyl g laean aj (gl wlogleall oadius proill e qég «duwjrall ol e dole 610
A8 ey el ualadl aunall W Al blyll JlaAaiwy gslialu Jalall (ol

el gwjlo (e Golalu galddl ga il yludnyl duel cuold (gl dléiuadl wjlaadl 5
lajac JJ}JS‘M'U.UJLLO_”CLLMUL_LO_IJ_LQQ N6 ujlao ol .CLLLLLLJLJCLLO_LJJJ_OUJJJlJ_O UgﬁuJLn.uaA
raJlQUlJualAﬁguLaﬂ@SGpthﬁquJth(eJ)Uﬂ|_Lm_]_QJLOqlr -V ole cuy) TN ¢algduw 0 ¢
(mgwquﬁaJ_uJJmchumggumumujmdumgamuwluujl_mﬁk}okggumwl Hnd (g9
N ylaai Lol 1997 rol_ckngLquuul,aJL;LouiaJl eila 016lg auleillg dupl 6)lig wjlriad Linl

algmLaJIUu)l_mJnguLmk}opk@mgﬂl@ujm@uuﬂpw(mwlm) AVl Gpiie
deonyigl. V,OLCLSLJIGJUJEUJIJJQ_O_JCLLLUJJ.QJI@JLLGJIom&uL}_OJAlquuup_oLgLuﬁtgg_mmg_J Jg
e rOLCLJJQLOGlﬁLquUJg_QJULLO

dnlal Wlab djjlao dléTuall yulrodb dnlddl ol pac (o ONIANT U UpAT Lo lalg
J|lﬂJ|L}_O/(C_|-C1_LLuJL}JJJ|J_aJ| uaaaly Olanl e oo ol opeial (ol (gAY ujlialu
quLlJIImm@uﬂlgmgk@ujwlguwl@gulmd_a_@mIq;ﬁgk}o,aﬂtgpsll
Lgl_QLm_JJo_bAaJl Gl alaeoq . dléiuall uliadl jaualy Olanl oo lnbs IFo s dijlao
Gl Jlach cUaag it @éw &luan | Jio durigdl &luadl Jlacl Jasis dléimall juyliall
(dlduo pic) LgpslIUUJI_mJIL;oogglq (duwjradl lpino (o fg)lgln gjldo adal eiliyi Jacg dole
Jguns el a1n Laasl GAai ubpluLuup_oq(J_JngmchuJ Ina AU cpo (gl alpadl el
.dusla] duwlja

Jlw dsladu oAl (ol gl Lo duwjaadl @ladl (@8 ) hin Aol lpue Ul gl dslal
Layg i i i i LUI()A_” G lad Gagano pc JJ|(;_0 b Ulﬁ 13l - Jlguud i JoauA iUl olaal
115 gagu N aal lgyaa dldiurad! Juwlaal W9 paalll ulanl oo deuw (S guwjaradl giuall Lglg
Ulanl dudy Lof i §2ung 60 duwyradh ol 193 aaio laalg ol - Lgl.uJJJ_a_” (il g9 LLguu
wneall giall gle lallaal ¢gup «ddlion colpueilgayisl 169 (Al dlaiurad! (wjlaiad agalys
gy o dradAagl eolpue il ale Igi4y jaualidl Olant Ao .6igano pé ylgall colalil aal
C0 1A Ceiiaa duslin] Copén up dil 353 jATg adilun (U9 LoulAgs ql &gjlgln UL Elia ¢jgay o
daUj:agaploda Jio (1o auAlg ga Lok aleil] 6ogiall kq_f;l;a_ll 22 6205 ¢yg9agu il Ulaunl
(.dygadl pal) culpide g in clJiag ealeld pidoy « Jgnmallaac

959 (Gaes doyVl Golrall 0da 40 G9po U5 Jga paill cilang e AT (gl pyaillha L (8
Nl yailna Gdg Lpay gy dlatuall yulaadhlal (qég awlradl glgl o cbylaall gle
duyelig dilgallg dlaimall) pwyhall deyl elgill o Glidall LI g5 udsei laiy o)
gl wylaadlg dlauall uylaadl oo duslaa NI AN eolh Ggproll el a6 Wiks (dugaunlig

€) dupell yujlaal) dunill Ji4l 63gano ayle il yaladl auadl bly ol gl 0g b i gty las
G alijléo gl s axleg (dling WUAIA (iwao) diguuwil yuylrallg (@lag WUn fo ¢ uylao

JanJlg ddagndl o e guin 1585 gl qetiy gVl gwylrallg dupell uyhallg dlbiuiall guyliall

Had (o auloldwha ~ 1. ya



doaggll .l

Il'_lln_o_n_llkgugq dngl oo adeil Jlao kgwwﬁdiuu@;bﬂloabn.llumuub_o_l
i dlelloial LO_LOAJC) 2Nl (qelainvig GJLD.LQ&II 016Ul plico ga auleill U gpi laiy
rququIgUa_oLg_QCLLoLuJ ulASLDIGUU dldmlﬁwmguuﬂlqwml;mm JlgJl o
et dicg) pglai) — (EFNE) 6uaa dlayal aule’ djalio laule Glai—T. T olc g8
Judo 1. gja9 Jlo wwlp adeillgdanll Ggrinm Lol ol ia 2 P roLc (S99
lﬁIJJIng_lqsllomrcLa.Lmﬂl Imkgubdlmkpra.lmaululgwmla_mm Uunlgg' kg)Ja_o
@il Ul 6jLibyIjanig . 201619 uq_o_uulkgwjulpokgwwq adeilldaga CLLCLFJ]LJCLLO
,amﬂulﬁw}_b_oJluﬂkmghuulxll Jq_lam,oLc,adm,cUnggAq,aqgl' I olcJus
duclainVlg dualaisyl clpeill caldlaio LOLaJLgulJulL}ﬁaJLOJLIaqLJguJJLSLQlﬁJILJJmLLJI
2baisl Ul ad gailg . quadledl abaisyl cabani ¢c Eluab ol g dyladl dielaillg
. olell arleill oA ol eNunb dpndll 6alé)l cuold . 018iallg £ ilall dspeall
w)laadl o Jg¥leqall (SEC) adeil) gl ulaall adisl I-.I" ole ¢Nc] 1oy dejluio
uueg&ewl,auubpukbk}owmlgwqwlgugJ_Log‘”I' € ol (g dlbiuall
Ul duogan]l ywjlaadl dsla Jugair .l olc L_gLQ}_b_OJLg_OAJL_gUAdLO_U.LLOJUJJJI_\_OJIU_O
.l (wjlao

0489 CSlaal Ringy nd dga caols Joliul Juailg nda Al o cilgiw 124g =N ole (g
230 (g (TP duilngJlping dyg)) . dailagl Hnd dig) g8 laiian ol dbgln diilng
qu.LumJl duleg doagio duyjaig duaaled caloan (JNA 1o u_UJg duailg jglail) Lole IJLIQI
Gradle cuanqades oAy el (JIT . cLuJaq_lI}Jos CUQJ amj dJuuploia) LO_LOAJq
2385 allell Y Ulao 6] (G0 61gag.all alAil) L@JLuLo Ll Lade’ uNin L 199 G gurall
G100 (9 amu] Lgqu COlaaV Y (NDS) I 11 s dJga) duilngl diadil dunslyiml
LUJ.LLJ]Q adeill 5Uo9 dundilyiwl o Laa TP, duidngJl piné digy W9 g gl ablel
wulald dblaJl calapaadl aaa] adeil  qleVl pdaall laeing kguJI HETSS).IT-T.lI
Jw@iual) idalg el alacy duwgalall &yyliallg

uy il lag elaiall (gle pnd (@8 gadeill eXun ¥l (8 (GuubwI Al cun by oun (¢
duloc lawd ianj GMIMJWIQQIMJIUI@MMIW FOJJQIJ|8J|C)J}J}.SZJ&_QJ_@J
aan L EUA dgall dle ngjq_ol Y duwjaall lifallg oglell cilpiso Jio aleill
diail adl ciling’ Lo ¢uanl 6)lalg 0021070 (0 LIl (Jleuih dupn sl dolell eVl dia
3gug "l duidagJl png ng)kq_OAJLaJkgq_LuLaJIQLaJch dolaino diing g o ¢po
1AVl £ Wiyl 116 lah o duwgradl (Bladl ¢po 6uué alacl dadls cupiyl gle Jleunl &go
ALl Gslyallg lpislall Jio dalidall laddlio pgln’ coray diluallg agopil A

Gilegiago (e A (o ygeling liéll elin]ino jng g8 adeily yalall auall j6g
Jga uwglaadl o cpylaylg cpraleallg *jgoll 2Wglg Al A calangy délelio deglio
cade allg ol sbluiwl ¢po ¢ilogleo 01 AT praullia ngg i ,miquI alAj
wigag ylrall qo 6p9gio duwlwl Gslyo deyjl Jga £Vga c|J|\_LD_O_LLungLU| cuglaylg
qu_lSL” ul}_l.lAO .

diiagll @

dpalyl golyall ©

Lygislall e

Had (o adeillduwly -9y



eyl o adeil gd pudial cayLitadl oalalnilg wslg o duwlja gle pqurall 0ia 1cludi

o gjlinall wwlaadl Jiaig ging W9 uliadu déleiall bladll o aac Jun an_JLLJIq dualacyl
uylaadlg ddéiueall uylaadl o JUadl Juw gle) dunddl Julaadl €lgsy age lelndo dicell

Had (qo adeill dwlaqd raieal aranill aoug.dlnoiallg dalidal qolpul cJing (dnldll
(&l gl ol canl o ddinlligran JUaJl o (gde) caleganalljual W wijlaadl Jaey
Heaino L;uq_JpJIQJg_o)ll clglg ulall A dang ¢po direo diAs duwla o L}ilﬂJ‘J

(@ auleil) dhaimallnnAll ging 0o 1cbuw ool oUAL el dla calalail duwlp o)

d1lnislg duiclaial cigadl 1a20 1o Clinh A Yac 1o laldaig bl oia &aa i las
w)laadl g 6p9gio Golyo deoyl daleiall 5l Ay ol iag « Jalio (gle @il pis duuwall
LSL@

oglellulpine dldiuall ywjlaadlglalg galeo cpo Al aace auds: oglell culpido @
b Gélradl 0a ¢jgaivmy ol pulaiadloim k_JBUQ 1105 djjléo Gjliao il aau)lio (G0
OJLum

wlinallygouds cpl dléuall yuylrodl(@o cylalg crale ol aac gLy :disoll ©
w)lradlodm (@9 ONInllaac won oy Lo OJLLO_O b ,aauw)lio (99 639g Lol durall
Gjliao il Golpall 0aa jgaing il

dwuAbpl golpall ygaudy dléimall gulriodl ol cro pAal aac Sla :duabpl Golpall @
0ay1) 639g Lall AVl Gslpal) amaudly dijléo 6jliao il ama) 6i6g iall

hallgd oylavlg uraleallg il 1ng0 dui Loy oac Alia:Lyistall ¢
~uwlaadlioda clyisla  qd yégiall cliel §agag dicgs e dldiuall

&unlgall Jga clanag Il anll ging dagl o adeill Jga dludinall glaill gle eNdavl (1aa

UL ®8g.all o ddlniallg pind dJga g duslailg dalinisvlg drclainllgall daleiall
Gul vlgiell @l lajluyl aaiba gl aailade’q aailueiwl ung www.sesri.qu.edu.ga
" " sesri@qu.edu.ga: gLl

Had (o adeillduwly — Aya



Hné dga qo 1Ml @l gl cpo adeil Jga yyladlg ¢aleadlg oindl cljf ppé il e Jglil
1a00 lay 008 dinurad! colwljl oo douli gag pad Lglé,aJJ_oQiJld,quJJ Il (e praillhia 1aiey
ulanl oo lnTHE gy Qg I ole C0 L0 pau (9 dunuadl dyabnisylg diclainl cagall
wAld (qaal yluiwl dued pad (qo el duljy (g9 Ayl Wl NIl el gagalys
UL’_L'LLJJJS” Jau 28g 4108 8 auleil) ddn¥l dwlall qé lacas i gl wlogle all jpjei) Golalu

« Ll JganJl g6 aung o g Lat dygilig dyalac] duwyro P9 yo Elito €. 4o jisl Viaa]

Had (g arlei)l dwlya qd uL9ylitadlg Jujlaadl aac :(1) Jganll

dujrolq | ywlaadlaac ileal

— o ELuLaJILa.La.nguJI
AV ylaadl AléTual uylaadl
dujaolo dujarol e

a0 PV uvlaadlaac (gJlaa]

cl.u&_uu.olskguJI

GIAV gl gl Aléiual ylaadl L__ngJ.aﬁ.UIuLLLLuJ)II

dujaro It dujrol€ G9ladU yalall

dAung WUATAEA | dliadl aac (@laal

= e | HIGTRL )

Yl Gylaal dlgiuall i) | Sed aaled ]
ddUng Wla 19. ddung WlalloA
(s ddlng WUa VET)

}UEKSJG levre 2lWgl aac (@laa]

T atuol ol | ke gl Jq.asl:
yol (Jg 090 yol Jg AVV L

(G4 yol Ug 0lE)

daleoglaleo oVl 2ac (@las)]

ST L) o U,;.\JI({,;.aJ.o.a{.I

daleaglaleolAA daleoglaleoP'AE € ‘

(Upnd daleog laleo VV)

Wlal PIA vglaylaace (gdlaa]

oYl e - Iyl ool aalods il
Ujlal 1P cruglal .o

(UuHAs cpyylal1-9)

Had (o adeillduwly - Vya






Had (o adeilldwly — oyn

wbgingll Jgan

{0160

oglell GiliAo

Lial

duAabpl Golyall

daoUlg pislall caload
dailal

1o mTE S

auall dunaio : (T galall






JURYeNL(! ;ﬁ.:.u"'

lg (QES) MM ole] auleil dwlha @5l (1o 6)ido degano ol a yoje
(§9g .08 deolay (SESRI) drnuwall 4alnisdlg diclaindl cigaul 1meo lalal
(U eacllg oy binadl ) glidolg il ope e ol raeadl gy aan e

Hnd deoln dudy iuedl dlllaie A 6)giaall e

~auloill el ulaall e
leunino deoln diclainyl cigadl iaeo (duwludl cabwlall Ao e

9g-0VI £Wglg uNIn opAs dunuwall dalnislg duiclaiaVl cigadl 1aeo dagy laa
ALl gl dlayl Jal o ool amisgy lglay ol ol guylhvlg opaleallg

Lo .pnd dJga (g aleUl A dolall Runlgall ¢po degliio degano Jga dlnao
Ulaadl Uaedl gylal ¢l e pspsiadig coblaall Igiad ¢ padl 2ol ‘Lm_ll)ﬁuu

Had (o adeillduwly - Pya



dunuall dsaliniéylg duclaiall &igadlaaoo ¢pc 610

MA ole (@9 gl g Wl dinuuadl &alnisVilg diclaindl g aul 1aeo jy6ill ha adl

(G Loy diialyyg GHaoll fainall draily daleiall Uladll Jga dinuo cigay cliaf aay
Ggadlraco LLaQ_J dlelloial Lommq .duolalllg daalnidVlg duclaiaVl culgadl el
angd laoladAwl (paou ddle daga eald bl pogi e dunuall dalinisylg diclaia
wlogleall gle aSlall nidn ATl aca ElJiag «abgdgVl wanig bl Riun dilac
draallpojrsll yuel.diabnisylg diclais Nl eodlaodl (g cunl gl dsla daigall
o)uicl dunuadl gadl aalio Jlao (qo pad deols (g9 cljaal cwlhacall gouy
b ygoga) wlny qo pno deoln X wlnJlg duwa )l duall clAcl dslal I}_LLO
dnuadl gadl oo (qo duyjali caljga 1moqll 016y .y @l dolnl .dualell aaigag
pralllia. LOQ_O_C Lg}_lcmjl &ainallg qeolnigainall ol gl legingalu daleiall

- amgloawl AW g a)lirall Laoad kgqu A lg eNA L all LSLLC 1aie) ugleiran ga

Sl caallg (ghadl Gapall 2516 (galaell yiugya .a

(inl gpall

ngLO.Q” aaal.a

wguadllacc .a

. W edgp s a
ylepuipo deoly (Jraualaid.a
yleauitito deoly «gig Jun .
I o

gl 1aal disol

bl Ran Guyé

auadl lidac paoalgell dus ol

auradl llac gacluo cual 1ano (gle atalpl adln

LngJgia gunbaiilwoglaall paolauan]l 1 1an0 olnc (gaio il

d)Lj a8 AUl &yinadl e calinAlog proaill e po duogrialyl dAauddl gle el
/http://sesri.qu.edu.ga

gl 2Unal ¢ e dggurall (SESRI) dunurall dyalnisvlg diclaiavl cigadl 1meo  Janis
) \ Wl ylgiedl (@] clbualndl ding g sl 11a (g8 gaw
" Al dalnisylg diclainyl cigall 1aeo

Hhddeoln

UL @ladl 6l ddAall

FVika o

Hnd dagall

+QVE—EEF T @ilall

+QVE—EEP_P.IT . ualall

sesri@qu.edu.ga (QugHalNl Ul

www.sesri.qu.edu.qa

dinuall alinisvlg diclaindl cigadl 1meo @TIE

Has (s aulotlldwla - T'ya



yupaoll

rar
GOlatl )0

el alnisvlg diclainl cgaul 1aeo
(SESRI)

Had deoly
HAd dagall

M.lowlo






il pd dools
‘ QATAR UNIVERSITY

@m0l aslaidllg drcloiall Ggayl anzo
The Social & Economic Survey Research Institute M‘N‘

pas (g6 apleill duwl))
I golpodl ppal

(SESRI) dunuuwoll dyalnaisylg duclaiayl cuga)l aaoeo - jago pydi

M.Jo plpd pind — dagall




