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Preface

The Kurdistan Regional Government (KRG) launched an ambitious reform of its kindergarten
through grade 12 (K-12) education system beginning in 2007. The reform was motivated, in
part, by the need to modernize the system’s decades-old curriculum, upgrade its school facili-
ties, and increase the quality of instruction. Education was made compulsory through grade
9, up from grade 6; a new, more rigorous curriculum was introduced; and two languages
(English and Arabic) were to be taught in addition to Kurdish beginning in primary school.
The system was also restructured into two levels—basic (grades 1-9) and secondary (grades
10-12)—instead of the previous three levels (primary, intermediate, and secondary). Finally,
would-be teachers would from now on be required to complete a bachelor’s degree. All of these
changes were implemented at the same time, with the exception of the curriculum, which was
implemented incrementally.

These new policies are expected to have a major impact on future student enrollment,
the number of schools needed, and the number and kind of teachers required. They also may
require adjustments in instruction on the part of teachers and may encourage behavioral
changes on the part of principals, teachers, parents, and students.

In this context of an education system in transition, the KRG, under the auspices of His
Excellency Dr. Ali Sindi, Minister of Planning, asked the RAND Corporation to conduct a
one-year study to evaluate the status of the current system, develop strategic priorities, and,
within these priorities, make practical recommendations for improving access to and the qual-
ity of education in Kurdistan.

This study was conducted by RAND Education, a unit of the RAND Corporation, and
was sponsored by the Kurdistan Regional Government—Iraq. The findings of this study should
be of interest to the KRG’s Council of Ministers and Ministry of Education, and to education
administrators, principals, teachers, and all those in the general public who have an interest in
improving education in the Kurdistan Region—Iraq.

The principal author of this work, Dr. Georges Vernez, may be contacted by email at
vernez@rand.org or by phone at 310-393-0411, extension 6211. For more information on
RAND Education, contact the Director, Dr. Darleen Opfer, who can be reached by email at
dopfer@rand.org; by phone at 310-393-0411, extension 4926; or by mail at RAND Corpora-
tion, 1776 Main Street, P.O. Box 2138, Santa Monica, CA 90407-2138. More information
about RAND is available at www.rand.org.


mailto:vernez@rand.org
mailto:dopfer@rand.org
http://www.rand.org
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Summary

In 2007, the Kurdistan Regional Government (KRG) launched an ambitious reform of its
kindergarten through grade 12 (K-12) education system. It introduced a new, more rigorous
curriculum, made education compulsory through grade 9 instead of grade 6, and restruc-
tured what had been three levels of schools into two: basic (grades 1-9) and secondary (grades
10-12). It also put policies in place to reduce the high rate at which students were being held
back in the early grades, and instituted two national exams. Additionally, teacher training was
part of the reform, and all teachers are now required to hold a bachelor’s degree.

In the context of this sweeping transformation of the education system, in 2010 the KRG
asked the RAND Corporation to assess the current status of the K—12 system and recommend
measures to increase the access of students in the Kurdistan Region—Iraq (KRI) to educa-
tion and improve educational quality. RAND’s overarching goal was to build on the recently
instituted reform and help the KRG move rapidly to good-quality, universal, basic education.
RAND designed a one-year, multi-method study in which it analyzed school data from the
Ministry of Education (MOE); analyzed data from other government sources in KRI and Irag;
interviewed a wide variety of stakeholders;' surveyed teachers; reviewed the new K-12 cur-
riculum and the curriculum used in the teacher colleges; developed a model to project future
student enrollment; used geographic information system (GIS) mapping to display the distri-
bution of schools and assess the feasibility of proposed actions; and reviewed the literature on
best practices and relevant education policies.

This work suggested three strategic priorities for the KRG to pursue to improve the K-12
system:

* Expand capacity to meet the rapidly growing demand for education.
* Improve the quality of instruction.
* Strengthen stakeholders’” accountability and incentives.

First Strategic Priority: Expand Capacity to Meet the Rapidly Growing
Demand for Education

The KRI's K-12 education system grew quickly over the past years (school years 2004—05
to 2009-10). On average, 67,000 new students enrolled annually. Growth was greater in the
intermediate (7-9) and secondary (10-12) grades (averaging 4.9 percent and 13.8 percent a

1 Including staff from the MOE and teacher colleges, school principals, teachers, and school supervisors.

xiii
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year, respectively) than in the primary grades (K-6). However, although the net enrollment
rate was nearly 100 percent in the primary grades, it was much lower in grades 7-9 (0.47) and
grades 10-12 (0.22).

School capacity did not keep up with this rapid growth. As a result, more than half of
schools in the KRI added one or more additional shifts or started sharing a building with
another school. This is especially true in urban areas and in grades 7-12. Compounding
the problem, schools in urban areas—both single- and double-shift alike—were often over-
crowded, with an average class size of 42 students.?

This pressure on capacity is unlikely to let up over the next decade, and may even increase.
By our projections, enrollment will grow annually by anywhere from a low of 69,000 to a high
of 111,000 new students.> This translates into a need for the KRG to add the equivalent of
between 21,400 and 34,700 new classrooms in these ten years (assuming an average class size
of 35 students). Tackling the problem of overcrowding in urban schools would require an addi-
tional 5,200 new classrooms.

A growing demand for new teachers is also a significant part of the capacity problem.
To meet the projected growth in enrollment, the KRG will need to hire an annual average of
4,800 to 6,900 additional teachers over the next decade. Teachers of Kurdish, mathematics,
and science will be in greatest demand.

Build New Schools and Classrooms
To meet this demand for new school spaces and for reduced crowding in current schools,
the KRG will need to build between 134 and 200 new 18-classroom schools every year until
2021. The capital investment required to build that many schools using traditional construc-
tion methods will range from $200 million to $300 million annually—much in excess of the
KRG’s current annual investment for this purpose. To reduce this investment by 15 to 30
percent, the KRG could use prefabricated schools. This would also offer the added advantage
of taking only 6 to 8 months to build compared with the 18 to 24 months needed using tra-
ditional methods.

Should the KRG’s capital resources be insufficient to build this many new schools, we
recommend it consider four mitigating measures, mainly applicable in urban areas:

Redistribute students from overcrowded to uncrowded schools.

Lower the rate at which students are retained in the primary grades (1-6).
Add a second shift to all existing single-shift schools.

Add a second shift to all newly built schools.

These measures would reduce the number of new schools to be built by as much as 60
percent. But a need would still remain for the equivalent of 50 to 85 new 18-classroom schools
annually.

In rural areas, one promising way to reduce the need for new schools is to consolidate all
students in a particular catchment area into one large school rather than several small schools.
Although the KRG would then need to transport students whose homes were not in walking

2 By contrast, class size in rural areas averages 14 students.

3 These numbers depend on varying assumptions about birth rates, the annual increase in the number of students who
complete basic education, and the speed at which gender parity is attained.
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distance, economies of scale in the number of teachers and principals needed and better-qual-
ity education should compensate for the added transportation costs.

Hire New Teachers

To meet the coming demand for new basic-school teachers, the teacher colleges will have to
increase their annual output of graduates (now about 1,000 per year) by four to five times (to
4,000 to 5,000). However, until they do, there is seemingly no shortage of potential teach-
ers among the graduates of education and other academic programs at universities (includ-
ing mathematics and science). The MOE can draw from these ranks to offset the shortage
of needed graduates from the teacher colleges and also meet the demand for new secondary-
school teachers.

Second Strategic Priority: Improve the Quality of Instruction

Basic indicators of student achievement show that students in the KRI are performing poorly.
In about two-thirds of urban schools, more than 50 percent of students failed the school’s
assessment in 2007-08. More than two-thirds of Kurdish students have been retained at least a
year by the time they reach grade 9. About a third of grade 9 students did not pass the national
English, physics, and mathematics tests given in 2008—09.

Three factors are contributing to these results. First, the ability of practicing teachers to
teach the new curriculum is weak due to a variety of challenges. For instance, many teachers
do not have the knowledge of the subject-area content required by the new curriculum, some
teachers are being compelled to teach subjects outside of their specialization, teachers receive
little on-the-job training, and most teachers do not possess a bachelor’s degree. In addition,
new teachers are neither being sufficiently prepared in teaching methods nor given practical
experience before being certified.

Second, KRI schools provide too little instructional time. Single-shift basic schools
offer 693 hours of instruction per year; double-shift schools, 539 hours—both well below the
Organisation for Economic Co-operation and Development (OECD) average of 794 hours.
The amount of time spent in the classroom in grades 7-12 is also much less than in OECD
countries. Moreover, the new curriculum was designed for more time, and teachers say they
cannot cover it fully in the number of hours currently in the school day.

Third, there are relatively few opportunities for high-performing students. While there
are a handful of what are called “typical” schools that offer accelerated learning,* this is far
from enough to train the KRI’s next generation of leaders.

Improve Teacher Training for Both Practicing and New Teachers

Upgrade the knowledge and expertise of practicing teachers. We recommend that the
KRG establish regional training centers, possibly associated with the teacher colleges. These
centers should be staffed by professional, full-time trainers who could be recruited from among
the KRI’s best supervisors and teachers. These recruits should be thoroughly trained on the
new curriculum before beginning to train other teachers. Detailed standardized training mate-

4 Enrollment at these schools currently amounts to about 1 percent of all students in the KRI.
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rial should be developed for use in the centers to ensure that teacher training is taking place in
a consistent manner across the KRI.

Initially, these training centers should focus on increasing the subject-matter knowledge
of practicing teachers to cover the content of the new curriculum.’ Training on teaching meth-
ods should eventually follow. This training should build on those methods most familiar to
practicing teachers, such as lecturing (rather than the still too poorly defined student-centered
methods), and should focus on the most-practical techniques for large classrooms.

A second way to better prepare practicing teachers is to develop “curriculum maps,” a
tool that provides teachers with step-by-step guidance on how and what to teach. These maps,
which combine recommended content, suggestions for teaching methods and classroom exer-
cises, student assessment, monitoring, and teaching plans, ensure that teachers present the cur-
riculum in a standardized fashion.

A third way to prepare practicing teachers is to develop over time a support infrastruc-
ture that assigns expert mentors to teachers who may need them and to establish professional
communities of teachers across schools to promote knowledge exchanges and better align the
curriculum.

Upgrade the preparation of new teachers. The curriculum of the teacher colleges should
be restructured with the assistance of an outside teacher college. The aims should be to

* increase the number of courses on teaching methods

* require one semester of experience as a teacher’s aide

* require both a major and a minor specialization

* reflect more closely the content of the national basic curriculum.

In the case of university graduates recruited to become either basic or secondary teach-
ers, they should also be required to take a course in teaching methods and acquire at least one
semester of experience as a teacher’s aide.

To attract highly qualified and motivated people into the teaching profession, the mini-
mum score required on the grade 12 exit exam for assignment to the teacher career track
should be raised. Students who score high on the exit exam (and would, in consequence, nor-
mally be assigned to another profession) and who express a desire to become a teacher should
be allowed to enroll in a teacher college or university education program.

Increase Instructional Time

We recommend that the KRG expand the school year from the current 170 days to 190 days
and lengthen the shifts in double-shift schools from the current four hours to five. These
changes would bring instructional time in KRI schools in line with international standards.

Provide High-Performing Students with Broadened Learning Opportunities

High-performing students should be identified using a transparent selection process and
should be tracked in separate schools, entering in either grade 7 or grade 10. The program can
start small but should aim to eventually offer, over time, entry to 10 percent to 15 percent of

all KRI students.

5> Studies have shown that knowledge of subject matter is more important for student learning than are teaching methods.
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Third Strategic Priority: Strengthen Stakeholders’ Accountability and
Incentives

Accountability involves monitoring the performance of an education system, while incentives
involve inducing education leaders, principals, teachers, and parents to behave in ways that
will improve student performance. At present, the KRI has a limited system for accountability
and incentives, with a number of areas that could be strengthened. For example, the current
teacher evaluation system in the KRI is based on a supervisory model. The MOE maintains
830 supervisors for basic education. During three school visits a year, they both evaluate and
train teachers. Yet their evaluation criteria are not specific or consistent. Many do not know a
subject area sufficiently or do not spend enough time in a given school to have the knowledge
they need to judge the performance of either the school or individual teachers. The fact that
they are asked to perform a dual role as both evaluator and trainer creates a potential conflict
of interest.

With regard to school principals, decisionmaking is centralized in the MOE. Principals
receive no data from the Ministry that would allow them to compare their students’ perfor-
mance with that of students in other schools or track trends in their school’s performance over
time. Principals also have limited input into teacher evaluations and no say in the assignment
of teachers to their schools. Indeed, their role is mainly administrative; they are not expected
to be instructional leaders.

Finally, parental and public participation in the KRI education system is minimal.

Restructure the Role of Supervisors

The role of supervisors should be limited to monitoring and evaluating the performance of
schools and teachers. This change should be carried out in tandem with the professionalization
of teacher trainers.

Redesign the System for Evaluating Teacher Performance

The evaluation criteria should be aligned with the new curriculum. Additionally, more-objec-
tive measures, including student performance, should be used to draw conclusions about how
teachers are doing in the classroom.

Increase the Role of the Principal

Currently, the principal’s input into a teacher’s evaluation is only worth 25 percent of the total
score. We recommend raising this share to 50 percent or even 75 percent. Over time, principals
should also be given more authority over the assignment, hiring, and firing of teachers.

Reward High-Performing Schools
Recognition should be used to incentivize schools to perform in accordance with high standards.

Measure Student Achievement and Progress, and Make Results Public

The KRG should continue to use the annual national exams at grades 6, 8, and 9 to measure
educational progress. This information should then be made available to principals, teachers,
and parents. We also recommend participation in one of the international assessments of stu-
dent achievement so that the KRG can benchmark the performance of KRI students with that
of students in other countries.
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Involve Parents and the Public in Promoting Education

A process should be set up to enable parents and the public to consult with principals, teachers,
and other key stakeholders. In this way, they can be included in decisionmaking about educa-
tional improvements.

Implementing the Recommendations

While the effort involved in implementing our recommended changes may, at first, seem
daunting, all changes need not be executed at once. Our vision is that the MOE will put these
recommendations into action over multiple years, partly to avoid overloading principals and
teachers with too many changes at the same time and partly to manage the sheer scale of the
effort that will be involved.

For manageability, we recommend that a coordinated three-pillar approach be used:

* For each primary recommendation, use task forces to make key decisions; design new pol-
icies, programs, and operational guidelines; and develop detailed implementation plans.

* Conduct the implementation in phases.

* Coordinate those parts of implementation that affect all the task forces equally.
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CHAPTER ONE
Introduction

In 2007, the Kurdistan Regional Government (KRG) launched an ambitious reform of its
kindergarten through grade 12 (K-12) education system. There were several motivations for
this. After years of isolation from the world under sanctions, followed by regional conflict, the
Kurdistan Region—Iraq (KRI) was enjoying relative stability and new resources from energy
renewals. In this new environment, there was general consensus about the need to modern-
ize the country’s education system: The education curriculum was decades old, schools were
very crowded, the population was growing quickly, teachers in important subject areas such as
mathematics and English were in short supply, and few students completed high school.

Wanting to bring its K12 system up to international standards, the Ministry of Educa-
tion (MOE) held a conference in 2007 inviting more than 500 local and foreign education
experts to gather recommendations for education reform. The conference organizers commis-
sioned papers and attendees drew up recommendations for changes in the KRI education
system. The recommendations were submitted to the KRG Council of Ministers for approval
and were adopted by the KRG Parliament.

As a result of this effort, a number of major education reforms were introduced start-
ing in the 2008—09 school year. Education was made compulsory through grade 9, up from
grade 6. A new, more rigorous curriculum was implemented across the grades. The system
was restructured into two levels—basic (grades 1-9) and secondary (grades 10—12)—instead
of the previous three levels: primary (grades 1-6), intermediate (grades 7-9), and secondary
(grades 10—12). Teachers were required to complete higher levels of education than before; new
teachers were now required to have bachelor’s degrees. Policies were put in place to reduce the
rate at which students had been held back in the early grades. Two new national exams were
instituted.

With the exception of the new curriculum, which was introduced incrementally, all of
these reforms were introduced at the same time. The extent of the change they entailed would
be demanding for any K-12 education system to manage, much less one already as overbur-
dened as Kurdistan’s. For example, these new policies are expected to have a dramatic impact
on the demand for education in Kurdistan, the number of schools needed, and the number and
kinds of teachers required in the short to medium term.

In this context of a K-12 education system in transition, the KRG asked RAND to con-
duct a one-year study—first, to help evaluate the system as it currently stood, and second, to
develop practical advice for fully implementing its reform and further improving access to
education and the quality of instruction that students receive in the KRI. The overarching goal
of this work was to build on the recently instituted reforms and help the KRI move rapidly to
good-quality, universal, basic education.
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Background

The KRI is a semi-autonomous region of Iraq situated in its northern part and bordering Iran
to the east, Turkey to the north, and Syria to the west. Its area is similar to that of the Neth-
erlands and Switzerland. The establishment of the KRI dates back to March 1970 when an
autonomy agreement was signed between the Kurdish opposition and the Iraqi government
after years of heavy fighting.

Since then, the KRI has suffered through heavy fighting with the Iragi army. Following
the 1991 uprising of the Iraqi people against Saddam Hussein, many Kurds were forced to flee
the country to become refugees in bordering regions of Iran and Turkey. At the end of the
First Gulf War, Iraqi forces left Kurdistan and a no-fly zone was established that facilitated the
return of Kurdish refugees, leaving the region to function de facto independently. The 2003
invasion of Iraq and subsequent political changes led to the ratification of a new Constitution
of Iraq in 2005 that defines Iraqi Kurdistan as a federal entity of Iraq and establishes Arabic
and Kurdish as Iraqg’s joint official languages. Today Iraqi-Kurdistan is a parliamentary democ-
racy with a regional assembly that consists of 111 seats.

The KRI is divided into three governorates, Duhok, Erbil, and Sulaimanyah, each with
a capital city bearing its name. Each governorate is divided into districts, for a total of 31 dis-
tricts; each district is divided into sub-districts. Each district and sub-district have a district
center. (See Figure 1.1.)

Economy, Population, and Workforce

The KRI economy is dominated by the oil industry, agriculture, and tourism. The relative
security and stability of the region have allowed the KRG to improve the region’s housing, road

Figure 1.1
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and power infrastructure and upgrade its services to the population.! Since 2003, the stron-
ger economy has attracted some 20,000 workers from other parts of Iraq. The KRG currently
receives 17 percent of Iraqi government revenues after deductions for defense and other nation-
wide services.

The population of the KRI was estimated at about 3.9 million in 2007.2 It is young, with
50 percent of the population under the age of 20. Illiteracy is relatively high. About 27 percent
of the population age 20 to 29 is illiterate, and about 46 percent of the population age 30 and
above is illiterate. Households are somewhat large, averaging 7.7 persons per household.?

Kurdish and Arabic are both official languages in the KRI, but Kurdish is the language
most spoken and understood in the region. Kurdish has two main dialects, Sorani and Kur-
manji. Assyrian Neo-Aramaic, Chaldean Neo-Aramaic, and Turkmani are also spoken by
their respective minority communities.

The dominant religion in the KRI is Islam, mostly the Sunni branch of Islam. Christi-
anity (adhered to by Assyrian and Chaldean Christians) and Yezidism make up a significant
minority.

About 70 percent of men and 13 percent of women age 15 or older reported wage and
non-wage earnings in 2007. A majority (about 60 percent) of wage earners are employed in the
public sector.

More than 50 percent of wage earners are providing government services. Otherwise,
about 19 percent of wage earners are employed in construction, 6 percent in transport and
communications, 6 percent in real estate and business activities, and 4 percent in manufactur-

ing. (See Table 1.1.)

Table 1.1
Percentage of Wage Earners, by Economic Activity

Percentage of

Economic Activity Wage Earners
Government activities
Public administration and defense 22
Community, social, and personal services 16
Education 12
Health and social work 3
Electricity, gas, and water supply 2
Other
Construction 19
Transport, storage, and communication 6
Real estate, renting, and business 6
Wholesale and retail trade, motor vehicle repair, household goods 5
Manufacturing 4
Hotels and restaurants 2
Agriculture, hunting, forestry 2
Other 2
Total 100

SOURCE: IHSES, 2007.
NOTE: Numbers may not sum to 100 percent because of rounding.

1 Since 1991, about two-thirds of the 4,500 villages destroyed by Saddam Hussein’s regime have been reconstructed.

2 Iraq Household Socio-Economic Survey (IHSES), 2007. This is an estimate, since no census of the population has been

made in recent times.

3 THSES, 2007. THSES defines illiteracy as not being able to read and write in one’s primary language.
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Education

Ministry of Education

The K-12 education system is highly centralized, with all major policy decisions made in the
KRG’s MOE, which oversees all aspects of public education and regulates private education.
The MOE has 12 directorates general (DGs); they deal with all educational issues from plan-
ning to basic education and kindergarten, preparatory and vocational education, curricula,
buildings, supervision, teacher training, student examination and evaluation, and sports and
artistic activities. It also has a DG for Turkmen education and one for Assyrian education.

Implementation of education policies is the responsibility of the three governorates’ DGs
of education and its 26 education districts. The governorates’ DGs report to the MOE.

The MOE employs some 145,000 persons, of whom about 60 percent are teachers and
principals. MOE employees are a large share of wage earners. They account for nearly 23 per-
cent of total government employees and 11 percent of total wage earners.

Public primary to post-secondary education is free for all. Education was compulsory
to grade 6 until 2009, when compulsory education was increased to grade 9. We know of no
enforcement mechanisms to ensure that students obligated to attend do so.

Public Schools

The school year runs from the middle of September for nine months, including a one-week
holiday at the end of December and a two-week holiday starting in the middle of March. The
school year is divided into two semesters, at the end of which students in grades 4—12 undergo
an evaluation developed by each school’s examination committee. The results of the examina-
tions determine student promotions to the next grades. However, students in grades 1-3 are
automatically promoted. Students in grade 12 take a final exam, developed by the MOE, that
serves to determine the assignment of successful students to various post-secondary academic
programs.

Students attend school six days a week for five hours in most cases. In schools that have to
operate over two or more shifts, however, students attend for four hours. Students are assigned
to schools primarily based on geographical location. About 36 percent of students are located
in the capitals of the three governorates.

In 2009, the primary (grades 1-6) and intermediate (grades 7-9) school levels were com-
bined into the basic education level, and students in these grades were to begin to study in the
same building. In practice, most schools continue to operate for the most part in the following
grade combinations: 1-6, 1-9, 7-9, 7-12, and 10-12. Secondary or preparatory schools that
include grades 10 through 12 offer scientific and literary sections. In addition to basic and sec-
ondary schools, the MOE operates kindergarten schools and a limited number of vocational
and adult (so-called quick learning) schools. Schools at all levels may be either all boys, all girls,
or mixed. Primary school starts at age 6.

In 2009-10, there were 421 kindergarten schools; 5,162 primary, intermediate, and sec-
ondary schools; 32 vocational schools; and 73 quick learning schools. These schools served
about 1.3 million students taught by nearly 89,000 teachers and principals.
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Teacher Hiring and Preparation

The majority of existing teachers were prepared in one of the MOE’s 26 teacher institutes.
Would-be teachers had to be secondary-school graduates who were then trained for a period
of two years after secondary school. The institutes also admitted some students who had com-
pleted primary education and trained them for five years after primary education. In addition
to graduates from the institutes, primary and intermediate school teachers could be recruited
from university education programs and other academic programs.

As part of the reforms implemented recently, the teacher institutes are in the process of
being closed and replaced by teacher colleges, of which there are now four—one in each gov-
ernorate plus one in the Garmain province.* The teacher colleges, which train basic-education
teachers, are part of the Ministry of Higher Education, and their students graduate with a
bachelor’s degree. Basic-education teachers may also be recruited from teacher colleges. Sec-
ondary teachers, now as in the past, are recruited from colleges of education and various aca-
demic university programs.

Although the DG of Institutes is also responsible for in-service training, or professional
development, the training provided is minimal. Training is on an as-needed basis using, alter-
natively, MOE supervisors or institute professors. The MOE currently has no ongoing in-
service capability.

Basic as well as secondary teachers are specialized by academic discipline and teach in
their academic discipline.

Higher Education®
Prior to 1991, there was only one public university, the University of Salahaddin, which was
located in Sulaimanyah and eventually transferred to Erbil by Saddam Hussein in the midst of
student protests and activism in Sulaimanyah. After the no-fly zone was instituted and security
in the region increased, two more universities were opened, in Duhok and in Sulaimanyah, so
that each governorate had a post-secondary institution. After 2003, the KRI experienced rapid
growth in its number of universities. Four additional public universities were opened, two in
Erbil and two in the district centers of Koya and Soran. And as many as five additional public
universities are planned to open post-2011. As of 2009, about 12,000 students were attend-
ing public universities in the KRI.¢ Students in universities are assigned to academic programs
depending on their scores on the secondary-school national exam. Highest scorers are typically
assigned to medical schools, next highest to engineering schools, and so on, in a hierarchy of
professions and academic specialties centrally administered by the government.

In addition to the growth in public institutions of higher learning, several private univer-
sities have opened since 2003, including the American University in Sulaimanyah and as many
as six in the capital city of Erbil.

Recent Education Reforms

Beginning in 2009, the KRG’s MOE began implementing an ambitious set of reforms to
improve the quality of K-12 education in Kurdistan; these reforms had been suggested by a

4 'This province includes Kirkuk and is a disputed territory between the KRG and the government of Iraq.

5 'The information in this section is primarily drawn from Krieger, 2007.

6 Kurdistan Region Statistics Office: Ministry of Planning, 2011.
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conference of experts held in Erbil in 2007. The goal of these reforms is “to achieve a demo-
cratic educational philosophy that will forge the way ahead towards preparing and educat-
ing the next generation to become loyal citizens to the homeland with the capacity to think
analytically.”” The reforms included four major changes:

Compulsory education was extended from grade 6 to grade 9.
A new curriculum was adopted that emphasized the learning, from the early grades, of

o=

two languages, Arabic and English, in addition to Kurdish. The curriculum also empha-
sized the teaching of mathematics and the sciences. Textbooks to support this new cur-
riculum were adapted from current Western textbooks and translated into Kurdish.

3. 'The traditional system of three distinct levels of education—primary, intermediary, and
secondary—was replaced by a two-level system consisting of basic education (grades
1-9) and secondary education (grades 10-12).

4. Preparation requirements for teachers in the basic level of education were upgraded to
require a bachelor’s degree. Instead of two years of preparation in MOE-administered
teacher institutes following secondary-school graduation, new teachers were to spend
four years in teacher colleges (also colleges of basic education) administered by the
Ministry of Higher Education. These teachers would graduate with a bachelor’s degree.

To support these major changes, several other changes were implemented or encouraged
in teacher instructional methods, retention of students, and student assessment. Teachers were
encouraged to revise and reform their classical teaching method, which was based on memo-
rization, and to adopt student-centered teaching techniques, emphasizing the development of
creative and analytical skills. They were also encouraged to give students homework.

Student retention, which was at the discretion of school principals and teachers, was
changed to require that students be automatically promoted until grade 4.

Finally, two levels of student assessment were established. Schools are now responsible for
developing examinations and testing students every semester. Results on these exams deter-
mine student promotion to the next grade. In addition, a national exam administered by the
MOE has been established for selected upper grades. Finally, there is a Ministerial exam at the
end of secondary school, the results of which determine graduates’ assignments to university
programs.

Approach

Given the broad scope of the study, RAND employed a multi-method research design that
entailed a literature review, a review of relevant documents and secondary data, on-site inter-
views, school visits and observations, a teacher survey, modeling, and geographic information

system (GIS) mapping.

Literature Review
The RAND team reviewed the full range of available literature on education issues in the
KRI. This included the United Nations Educational Scientific and Cultural Organization’s

7 KRG, 2009, p.6.
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(UNESCO?s) reports about education in Iraq; the KRI’s Ministry of Planning statistical office
yearbook; and the governorate profiles of Duhok, Erbil, and Sulaimanyah.? We also reviewed
media coverage of education by the English-language press in Kurdistan. In addition, we
extensively reviewed the literature in both industrialized and developing countries to assist us
in identifying actions and best practices for addressing the implementation, access, and educa-
tional quality issues we identified.

Documents and Secondary Data

To develop an understanding of the context and the status of education in the KRI, we gath-
ered and reviewed relevant documents and data from the MOE, including legislative docu-
ments, directives, curriculum materials, and test scores from the national grade 8 and 9 exam.
The test scores were used to analyze student achievement by academic subject.

In addition, we obtained copies of the 2007 IHSES and the 2007-08 MOE annual
survey of schools. These data were used to provide much of the descriptive information on
students, schools, and teachers contained in Chapter Two. The MOE’s Office of Statistics also
provided historical data on enrollment by grade and gender, number of schools and teachers,
and investment in new school facilities.

On-Site Interviews

The RAND team made multiple trips to Kurdistan between February 2010 and February
2011, spending a total of six weeks in the region. We used these trips to conduct some 36 inter-
views with all of the directors general at the MOE; staff at the governorates of Erbil; the heads
of the education districts of Duhok, Erbil, and Sulaimanyah; the deans of three teacher col-
leges; and experienced supervisors in mathematics, science, and English. The interviews were
confidential and focused primarily on gathering information about the perceived strengths and
weaknesses of the current education system, the status of reform implementation, and ideas
for improvement. Although some of the interviews were conducted in English, most were con-
ducted in Kurdish using translators.

School Visits and Observations

RAND staff visited 16 KRI schools with a range of characteristics. These schools had various
levels—grades 1-6, 7-9, 1-9, and 10—-12—and were located in all three governorates, urban
and rural areas, and a variety of socio-economic neighborhoods. Some schools were old, and
some were new. During these school visits, we interviewed the principal, conducted focus
groups of three to ten teachers, and toured the facilities guided by the principal. Occasionally,
we observed classroom teaching.

The visits provided information on the physical characteristics and conditions of the
schools, on classroom physical setup and class sizes, and levels of student-and-teacher interac-
tions. Interviews with principals and focus groups with teachers provided information about
strengths and weaknesses of the new curriculum and other reforms, teacher preparation and
ability to teach the content and cover the full curriculum, and potential ways to better prepare
and support teachers in the classroom.

8 UNESCO, 2004; KRG, 2008, 2010a, 2010b, and 2010c.
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Teacher Survey

We designed and conducted a survey of 2,904 teachers in 226 schools randomly selected in
proportion to enrollment in each of 11 randomly selected districts. The sample covers each of
the governorates, urban and rural schools, and primary, intermediate, and secondary levels of
education. Responses were weighted to reflect the teacher population by level and governorate.
The primary purpose of the survey was to assist in determining the training needs of existing
teachers. The survey asked about teachers’ education, academic subjects taught, adequacy of
preparation for using various instructional materials and instructional methods, priority for
training, feedback received on instruction (including supervisory feedback), ability to teach
and cover the new curriculum, and perception of student preparation for the new curriculum.
RAND designed the sampling strategy and the survey instruments; the Office of Statistics in
the DG of Planning fielded the survey and entered the data.

Modeling

The RAND team developed and ran a student-flow model to estimate future student enroll-
ment in basic and secondary education under various assumptions of population growth, speed
with which newly established compulsory attendance might increase in grades 7-9, and speed
with which gender equalization might increase over time.

GIS Mapping
The RAND team used GIS mapping to display the geographical distribution of schools and
other data across the KRI’s directorates and districts.

Three Strategic Goals for Improving K-12 Education in the Kurdistan
Region—Iraq

Our evaluation of the current conditions of K—12 education in Kurdistan identified three sets
of problems, which, in turn, pointed to three principal strategic goals for improvement over
the next decade or so:

* Expand school capacity to meet expected rapidly increasing student enrollment.
 Improve the quality of instruction.
* Strengthen stakeholders’ incentives and accountability.

For each of these goals, we developed a range of specific measures that the KRG could
implement; we present these in detail in the chapters that follow.

Expanding School Capacity to Meet Expected Rapidly Increasing Student Enroliment

As a result of the increase in the birth rate and the KRG’s commitment to universal basic edu-
cation for both boys and gitls, enrollment in KRI schools is projected to increase by anywhere
from 69,000 to 111,000 students annually over the next decade or so.?

9 This broad range of estimates reflects various assumptions about growth in the number of annual births, enrollment of

girls toward gender parity, and the continuation rate from grades 6 to 9.
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Our analysis showed that existing facilities and teachers in KRI cannot meet this rapidly
increasing demand. Nor is the output of new teacher-college graduates enough to close the gap
if that output stays at the current level. This issue involves how to make full use of the system’s
existing capacity—classrooms, school buildings, and teachers—as well as how to expand it to
meet the expected growth in student enrollment over the next decade.

Improving the Quality of Instruction

The KRG’s new curriculum places unprecedented demands on teachers: They are now required
both to master new subject matter (for example, in science, mathematics, and English) and to
change their instructional methods. While up to 60 percent of them have received some train-
ing on the new curriculum, it has been insufficient. New teachers being educated in the teacher
colleges also receive minimal instruction on the new curriculum and instructional methods,
and get little practical experience. Further complicating the matter is a shortage of mathemat-
ics, science, and English teachers, which has led to many practicing teachers having to teach
subjects in which they have no training at all.

Insufficient instructional time is a second issue. Teachers do not have enough hours in
the school day to fully cover the new curriculum. This problem is exacerbated by a shortage of
school buildings that has required many schools to teach in shifts, further reducing instruc-
tional time in classes.

Finally, the current system offers few opportunities to cultivate the high-performing stu-
dents who could be tomorrow’s KRI leaders. Instead, with a very limited number of excep-
tions, all students in the KRI—regardless of their ability—are assigned to the same type of
school and follow the same curriculum.

This issue involves pursuing three paths to providing higher-quality education to Kurdis-
tan’s students: (1) improve teacher training, (2) increase instructional time sufficiently to enable
teachers to cover the full curriculum, and (3) provide specialized learning opportunities for
high-performing students.

Strengthening Stakeholders’ Incentives and Accountability

Incentives deal with the motivation of stakeholders in the KRG education system, such as
principals, teachers, students, and parents. Accountability involves influencing principal and
teacher performance in the classroom. It also involves the ability of students and parents to
influence educational objectives, policies, and the allocation of resources in order to improve
overall educational outcomes.!

In the current KRG education system, both incentives and accountability are weak at all
levels. Assigned on the basis of a placement test rather than by choice, students entering the
teaching profession are among the test’s lowest scorers and often not on the path voluntarily.
Criteria for evaluating teacher performance are vague and not tied to promotion. The system
has no measures in place to recognize the better teachers and principals. With regard to prin-
cipals, they have limited input into teacher evaluation and no say at all in the assignment of
teachers to their schools. They also receive no data that would allow them to compare their
students’ performance with that of students in other schools or to track trends in their school’s

10 World Bank, 2008; Shutz, West, and Wossman, 2007.
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performance over time. Supervisors are required to both evaluate and train teachers, creating a

potential conflict of interest. Finally, parental and public participation in education is minimal.
Resolution of this issue entails finding ways to better motivate the system’s diverse stake-

holders and to hold schools and school personnel more accountable for their performance.

Order of Priority for Implementation

Our analysis indicated that the KRG should make these three strategic goals—expand school
capacity to meet expected rapidly increasing student enrollment; improve the quality of instruc-
tion; strengthen stakeholders’ incentives and accountability—a priority over the next decade or
so. But attempting to address numerous educational issues with limited resources will require
the KRG to prioritize the needed improvements over time. Prioritization will also be important
to avoid overwhelming the staff called upon to implement recommended changes.

Attention must first be given to expanding the capacity of the basic education system
(grades 1-9) to meet the new demand. Because the resources required to build the needed new
classrooms and schools are expected to be large, meeting this goal may leave few resources to
meet other demands. Expanding capacity cannot be finished in the short term; it will need to
be an ongoing activity.

Upgrading teacher training—part of improving the quality of instruction—should also
be given immediate attention, but should similarly be expected to be an ongoing effort. Our
multiple recommendations in this area may be implemented over time without negative effects.

Our other two recommendations for improving the quality of instruction—increasing
instructional time and expanding learning opportunities for high performers—and the third
principal strategic goal, strengthening accountability and incentives, can all be started later
and implemented over time.

The exact time span over which our recommended improvements may be implemented—
both across the three main strategic priorities and within each one—will depend on the amount
of resources made available, the length of time required for implementation, and the capac-
ity of leadership and staff to implement multiple improvements simultaneously. The costs of
initiatives, in comparison with their levels of education performance, should also guide this
prioritizing process.

Limitations

A short-term study of this large scope inevitably has several limitations. First, we aimed at pro-
viding practical advice in implementing and furthering reforms of K-12 education that the
KRG’s MOE had already begun implementing; we did not set out to redesign the education
system. We believed this incremental approach would be more likely to succeed than would a
complete restructuring at this time.

Second, as comprehensive as we sought to be, we did not address two potentially impor-
tant issues that will need attention in the future. One concerns preparation for work. In recent
times, the KRI has focused on and emphasized preparation for post-secondary education. To
support the expansion and diversification of the economy, more attention will have to be paid
to developing a way to prepare the majority of students for work, since they will not continue
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on to secondary or post-secondary education. Currently, only a small minority of students
receives some form of vocational education. A second issue concerns the efficiency and effec-
tiveness of the system’s management and operations. Currently, decisionmaking, management,
and accountability for basic and secondary education is highly centralized, with even minute
details handled at the ministerial level. As the system expands and additional changes are
implemented, ways to provide a more eflicient and effective decisionmaking and administra-
tive structure should be explored. We discuss these two issues further in Chapter Seven.

A final limitation of this study concerns implementation of our recommendations. To the
extent feasible, we have discussed the pros and cons of our recommendations in terms of effects
on access to and quality of education. But, by and large, we did not address the political, finan-
cial, managerial, and other implications of our recommendations. In Chapter Six, we propose
a process by which these issues can be identified and addressed and a plan of implementation
developed for each of our recommendations.

Outline of the Report

In Chapter Two, we provide a quantitative description of the status of the KRI’s K~12 educa-
tion system. The next three chapters then cover the three principal strategic goals in turn. The
first of these, Chapter Three, focuses on expanding capacity. We present the circumstances that
make this one of the KRI’s most pressing needs, along with our recommendations for filling
the gap between supply and demand. Chapter 4 then takes a similar approach to discussing the
goal of improving the quality of instruction. This chapter is organized into three parts, in line
with our three main recommendations for achieving this goal: upgrading the training of teach-
ers, increasing instructional time, and expanding learning opportunities for high performers.
Each part is preceded by a discussion of the issues that the recommendations are designed to
address. Chapter Five then discusses the goal of strengthening stakeholders’ incentives and
accountability.

Chapter Six provides a framework for organizing the implementation of our recommen-
dations. The Afterword, which ends the main portion of the report, briefly discusses two
longer-term issues that will need the attention of the KRG and the MOE in years to come.
Following the Afterword are four appendices containing related materials: The first presents
a tool for forecasting the demand for primary, middle, and secondary education in Kurdis-
tan; the second contains the distribution of out-of-school students by sub-district; the third
presents an analysis of alternatives for school construction; the fourth offers data on the number
of new classrooms needed.






CHAPTER TWO

The Current K-12 Education System in the Kurdistan Region—Iraq

In this chapter, we describe the KRI's K12 education system and explain how it works. We
begin with trends in student enrollment, followed by school capacity and the availability of
basic services. We then turn to the characteristics of the teacher force, along with the new cur-
riculum (which the MOE has been introducing incrementally since the 2008—09 school year)
and teaching methods. We next briefly outline funding, describe the structure of the adminis-
tration and decisionmaking authority, and present existing mechanisms for accountability and
incentives. We conclude with a description of the K-12 system’s overall performance in recent
years.

A great deal of the data in this chapter is for the 2007-08 school year (unless other-
wise noted), because that is the most recent year for which information on all KRI schools is
available in digital form. As such, these data precede the implementation of the reforms that
resulted from the MOE’s 2007 conference (discussed in Chapter One).

Student Enrollment

Student Enrollment Grew Rapidly

The number of students in the KRI’s education system grew by 31 percent over the five aca-
demic years from 2004-05 to 2009-10 (Figure 2.1). In absolute numbers, this means that
67,000 new students entered the system annually during this period.!

The largest growth was in the primary grades (1-6).2 In 200405, 675,000 Kurdish
students were enrolled in primary school (Figure 2.2). By 2009-10, that number had grown to
813,000 students, at an average of 28,000 new students per year. This amounts to an average
annual growth of 4.1 percent.

Growth in enrollment took place at a faster pace in grades 7-9 than in the primary
grades—at an annual average of 4.9 percent over this five-year period. The number of students
enrolled increased from 254,000 students in 2004—05 to just more than 316,000 students in
2009-10. But the rate of growth in this group slowed significantly starting in 2006—07, falling
to about 2.9 percent annually as of 2009-10.

1" 2004-05 was the first year for which there were reliable and consistently collected data.

2 Recall that the system was restructured as two levels (basic: grades 1-9, and secondary: 10-12) in the 2008—09 school

year. Before that, there were three levels (primary, intermediate, and secondary), and by and large, the schools continue to
function as they did prior to restructuring.

13
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Figure 2.1
Growth in Number of Students, Schools, and Teachers, 2003-04 to 2009-10
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Figure 2.2
Student Enrollment Growth, by Level of Education, 2003-04 to 2009-10
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Enroliment grew most rapidly in the secondary grades (10-12). Although secondary
education continues to be voluntary, the growth in enrollment among this group of students
occurred more than twice as fast as in the compulsory primary and intermediate grades—an
annual average of 13.8 percent. Whereas there were 129,000 students enrolled in grades 1012
in 2003-04, by 2009-10, the number was 218,000. Two factors may have contributed to
this disproportionate growth. One is the discontinued use of the grade 9 national exam as a
gateway to secondary education, eliminating a limitation on the number of students continu-
ing beyond grade 9. The second factor is the rapid growth in the supply of the post-secondary
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capacity that was noted in Chapter One and that may be an incentive for students who can
now aspire to a post-graduate education.

Kindergarten enrollment also increased steeply. The number of Kurdish kindergarten
students grew by 50 percent over a five-year period, as the MOE put emphasis on making
schools for this grade level more available. Around 25,000 students were enrolled in 2004—05;
37,500 were enrolled in 2009-10 (Figure 2.3).

Enrollment in quick learning schools, which focus on providing literacy education to
adults, remained steady from 2004-05 to 2007-08 at around 5,000 enrollees, but doubled
over the next two years to around 10,000 participants. In contrast, enrollment in the teacher
preparation institutes saw a steady decline beginning in 2006—07, from approximately 15,000
down to 6,000 enrollees. These institutes are being closed as their students graduate because
of the KRG’s new policy requiring that future teachers graduate with a bachelor’s degree from
four-year basic teacher colleges rather than from the two-year school teacher institutes.

The steepest decline in student enrollment was experienced by vocational education
schools, which instruct some students in grades 10-12. In 2005-00, there were fewer than
15,000 students enrolled in these schools, and that number declined to just 6,000 by 2009-10.
Our interviews with personnel in the vocational schools suggest that this may be attributed
to a number of factors, including the difficulty vocational graduates have finding jobs because
of a mismatch between the skills they acquire in school and the demand for skills in the job
market, the difficulty vocational school graduates have getting admitted into university, and
the lower prestige of vocational education compared with secondary school or preparatory
education. In the past, some students were tracked to vocational schools, but that practice has
been abandoned.

Figure 2.3
Student Enrollment Growth in Kindergarten, Quick Learning, and Vocational Schools and
in Institutes, 2003-04 to 2009-10
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Gross Enrollment Was Higher Than Net Enrollment, Particularly in the Upper Grades

Gross and net enrollment ratios are two important measures of progress toward universal edu-
cation. Gross enrollment is the total number of students enrolled in particular grades, includ-
ing students not of the age group typically served by those grades. Net enrollment includes all
students enrolled in certain grades who are in the age group appropriate for those grades.

In 2008, Kurdistan achieved near universal education in the primary grades, with little
disparity between gross and net enrollment. Net enrollment in grades 1-6 reached 0.90,
which means about 90 percent of children in the age group served by those grades were actu-
ally enrolled in those grades.> About two-thirds of the children who were not in primary school
as they should have been were simply not enrolled, and the other third were children who had
delayed their entry into the primary grades (i.e., entered at age 7 or later, rather than age 6).

Gross enrollment was somewhat higher, at 1.10 (Figure 2.4). This means that more stu-
dents were enrolled in grades 1-6 than there were children in the corresponding age group.*
This was primarily due to students in the age group 12 to 14 who were repeating grades and,
secondarily, to students who started school late.

The gap between gross and net enrollment was much wider in grades 7-9 than 1-6.
Net enrollment in grades 7-9 in 2007-08 was 0.47—much lower than in grades 1-6. This
means that about half the students in the appropriate age group attended intermediate school
that year. Gross enrollment, at 1.14, was much higher, however. This indicates that more than

Figure 2.4
Gross and Net Enrollment, by Grade Level, 2007-08
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3 Net enrollment for grades 1-6 is the number of students age 612 attending school, divided by the number of all chil-
dren aged 6-12.

4 Gross enrollment for grades 1-6 is the total number of students in those grades, divided by the total number of children
age 6—-12.
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half of students in grades 79 were older than the corresponding age group. Reasons for this
are similar to the reasons for a higher gross than net enrollment in grades 1-6.

Both gross and net enrollments were lowest in grades 10-12. Only about 20 percent of
students in the corresponding age group of 16 to 18 attended school in the 2007-08 academic
year (i.e., net enrollment). Gross enrollment was a little more than double that (0.55), with
about half of the students in these grades older than the appropriate age group.

In the Upper Grades, the Share of Children Enrolled in Urban Schools Was Larger Than the
Share Enrolled in Rural Schools
Figure 2.5 shows that approximately the same proportion of children attended primary school
in urban and in rural areas in the 2007-08 school year. This was not true for intermediate
school, in which many more children were enrolled in urban areas than in rural areas. There
was also a difference at the secondary-school level.

Youths were more likely not to be in school in rural than in urban areas because of supply
constraints—no available school, economic reasons (cannot afford, or work for family)—or
because parents were not interested. Otherwise, youths in both areas were just as likely not to

attend school because of not being interested or being disabled (IHSES, 2007).

Girls Were Less Likely Than Boys to Be Enrolled
Gender parity is measured by the ratio of the number of boys to the number of girls enrolled
in school. A smaller enrollment ratio of boys to girls means higher gender parity.

In the KRI, more boys than girls are enrolled in school. But gender parity somewhat
increased over the five year period, at least at the primary level (Figure 2.6). In 200405, the

Figure 2.5
Gross Enrollment, by Urbanicity and Grade Level, 2007-08
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Figure 2.6
Boys-to-Girls Student Ratios, by Grade Level, 2004-05 to 2009-10
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ratio of boys to girls in grades 1-6 was just over 1.15. But it had decreased to 1.11 by 2009-10.
This ratio is slightly larger than the Middle East regional average: 1.06.

In the upper grades, the ratio remained relatively constant over these five years, with some
year-to-year fluctuations. It was about 1.30 at the intermediate level and 1.10 at the secondary
level. The Middle East regional average in intermediate and secondary schools is 1.04.5

The differences in enrollment between boys and girls in the KRI may be due to several
factors. The higher gender ratio in the intermediate grades may signal a greater propensity for
girls to drop out of school after grade 6. While girls and boys age 6-11 were as likely to be
enrolled in school in 2007-08 (93 and 94 percent, respectively), girls age 12—14 were much less
likely to be enrolled than boys of the same age (80 vs. 90 percent).¢ At age 1517, girls are even
less likely than boys to be enrolled (63 vs. 75 percent).

Reasons for staying out of school were generally similar for boys and girls age 12-17. Fifty
to 60 percent of both boys and gitls stayed out of school because of supply constraints (either
there was no school or no transportation available), economic constraints (could not afford to
go to school, or was working), or lack of interest in continuing his/her education (Table 2.1).
Beyond these reasons, girls were more likely than boys to not attend school because parents
were not interested. Interviews with MOE and school officials also suggest that parents are
more likely to send sons rather than daughters to school, especially in rural areas where schools
are farther away. Finally, boys were more likely not to attend school because of disability or
disease, most likely as a result of the many years of fighting and deprivation.

5 World Bank, 2008.
6 THSES, 2007.
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Table 2.1
Percentage of Youths Not in School, by Age Group, Gender, and Reason, 2007

Youths Not in School (%)

Age 12-14 Age 15-17
Reason Male Female Male Female
Supply constraints 9 1 15 16
Economic constraints 20 18 24 20
Family not interested 4 33 8 20
Youth not interested 20 17 22 19
Disability or disease 23 9 18 4
Other 24 12 13 21
Total 100 100 100 100

SOURCE: IHSES, 2007.

School Capacity

KRI Schools Were Either Single Shift or Multiple Shift, or Shared a Building

The growth in the number of schools was not as rapid as the growth in student enroll-
ment between 2003-04 and 2009-10. From 2003—-04 to 2004—05, the number of schools
increased steeply, from just fewer than 4,000 to 4,750. But after that, growth slowed to an
average of about 155 new schools’ per year. There were around 5,500 schools in the KRI in
2009-10.

Because the number of new schools did not keep pace with the growth in enrollment,
many schools have had to implement two or more shifts, and some schools have had to begin
sharing a building with another school. As of 2007-08, 25 percent of schools in the KRI
offered two or more shifts during the day, while 21 percent shared a building with another
school (Figure 2.7). The remaining 54 percent were single-shift schools not sharing a building.
One can expect that the share of single-shift schools has decreased since that time, as some of
them had to convert to multiple shifts.

Multiple-shift schools typically have one session in the morning with one set of students
and one session in the afternoon with another set of students, although a few schools may also
have a session in the evening. Each session is four hours instead of the five hours per session
in single-shift schools. The morning and afternoon sessions operate as quasi different schools,
with different teachers, although the principal may or may not be the same for both sessions.
Similarly, schools that share a building have one session in the morning for one school and
one session in the afternoon for the other school. Sessions in this case are also four hours
long. Schools sharing a building have different principals and different teachers. Principals and
teachers we interviewed in these two types of schools indicated that as a consequence of shar-
ing space, they did not put student or other types of displays on school and classroom walls.
Otherwise, they shared everything in the facility, including instructional materials other than
individual student textbooks.

7 All of these “new” schools are not newly constructed schools, but include newly formed schools sharing a building with
another school.



20 Strategic Priorities for Improving Access to Quality Education in the Kurdistan Region—Iraq

Figure 2.7
Distribution of Single- and Multiple-Shift Schools and Schools Sharing a Building in the KRI, 2007-08
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The distribution of the three types of schools differed between urban and rural areas
and among grade levels. In 2007-08, 75 percent of rural schools were single shift, as opposed
to about 25 percent of urban schools. Within the remaining three-quarters of urban schools,
42 percent were multiple shift and 32 percent shared a building. (See Figure 2.8.)

With regard to grade levels, the majority (about two-thirds) of primary schools were
single shift. In contrast, the majority of intermediate and secondary schools were either mul-
tiple shift or shared a building with another school.

School Sizes Increased

School sizes grew on average from 224 to 252 students per school between 2004-05 and
2009-10. With an average of 489 students per school, urban schools in 2007-08 were signifi-
cantly larger than rural schools, with 81 students per school on average. Primary schools, with
an average of 204 students, were generally smaller than intermediate schools and secondary
schools, which average 334 and 380, respectively.

The average size of schools in the KRI is relatively small by international practice. For
instance, the average intermediate school size across the 23 countries that participated in the
Teaching and Learning International Survey (TALIS) was 489 students in 2009.8 Norway and
Poland were among the countries with the lowest average school size (243 students per school),
while Malaysia and Turkey were among the countries with the highest average school size (800

or higher).

Class Sizes Were Large
Classes in the KRI are often overcrowded, especially in urban areas. Eighty-two percent of
Kurdish students reside in urban areas. Whereas class sizes varying between 15 and 25 students

8 OECD, 2009a, Table 2.4.
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Figure 2.8
Distribution of Single- and Multiple-Shift Schools and Schools Sharing a Building, by Urbanicity and
Grade Level, 2007-08
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are often considered more desirable, urban class sizes in the KRI averaged 42 students. In con-
trast, class sizes in rural areas averaged 13 students.

Class sizes were also significantly larger in the intermediate and secondary grades than in
the primary grades. (See Figure 2.9.)

While average school sizes in the KRI are on the low extreme of international practice,
class sizes in the KRI are on the high extreme, especially in urban areas. For instance, in OECD
countries, the average class size in secondary schools is 25 students.” At the high extreme, no
country among the 65 countries that participated in the Programme for International Stu-
dent Assessment (PISA) exceeded an average of more than 40 students per class in secondary
schools. Countries at the high extreme include Jordan (32), Korea (36), and Singapore (35). At
the other extreme are countries such as Switzerland (19), Finland (19), and Russia (21).

Availability of Basic Services!®

Schools in the KRI often lack access to basic amenities such as electricity and potable water.

Electricity Was More Commonly Available in Urban Than in Rural Schools
As 0f 2007-08, approximately 62 percent of urban and 26 percent of rural schools had electric-
ity. Figure 2.10 breaks down the distribution into sub-districts. At one end of the spectrum,

9  QECD, 2010, Table IV.3.22.

10 Tnfrastructure for basic utilities, including electricity, water, and sewage, is not the MOE’s responsibility. Infrastructure
development, especially for electricity, has been a priority of the KRG.
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Figure 2.9
Average Class Size, by Urbanicity and Grade Level, 2007-08
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less than 14 percent of schools had access to electricity in 21 of the sub-districts (or 15 per-
cent). At the other end, 62 percent of schools had access to electricity in 16 sub-districts (or 12
percent). In general, urban sub-districts—such as Sulaimanyah and Erbil Center—had more
schools with access to electricity than did rural sub-districts.

The Majority of Urban Schools Had Potable Water

About 91 percent of urban and 62 percent of rural schools had potable water as of the 2007-08
school year. But in 37 of the KRI’s 136 sub-districts, less than 57 percent of the schools had
potable water. In more than half of the sub-districts, potable water was available in 57 percent
to 88 percent of the schools. (See Figure 2.11.)

Access to a Sewage Network Was Much More Common in Urban Schools

As of 2007-08, about half of rural schools had access to a sewage network; the other half used
septic tanks. But in urban areas, nearly 75 percent of schools were linked to a sewage network.
The remaining 25 percent relied on septic tank systems.!!

Teacher Characteristics

Over the five year period, about 6,000 new teachers annually joined the KRI teaching force.
In 200405, there were approximately 60,000 practicing teachers. This number had increased
to 89,000 by 2009-10. In parallel, the teacher-to-student ratio decreased. Where there were 18
students per teacher on average in 2004-05, in 2009-10, there were 15.

11 Approximately 39 percent of schools responded to this item.
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Figure 2.10
Percentage of Schools with Access to Electricity in the KRI, by Sub-District,
2007-08
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In spite of the very large class sizes in urban areas, the number of students per teacher
remained relatively low—at an average of 24 students for each teacher in 2007-08 (Figure
2.12)."2 In rural areas that year, the average was 14 students per teacher. The ratio differed simi-
larly between the primary and upper grades. In primary schools, the average was 14 students
per teacher; in intermediate and secondary schools, it was 27 students per teacher.

Practicing Teachers Had Widely Varying Levels of Education
In 2007-08, about half of teachers (54 percent) had a diploma from one of the old teacher
institutes, 27 percent had a bachelor’s degree, and 18 percent had a preparatory or secondary

12 That classroom size exceeds the student-teacher ratio suggests that some teachers do not carry a full load, are occupied
with administrative tasks, or both. In addition, MOE staff indicated a sizable share of teachers may be on maternity or other
leave at any one time. Maternity leave is one year. Given limited resources in the KRG, this issue should be carefully looked
at.
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Figure 2.11
Percentage of KRI Schools with Potable Water, by Sub-Districts, 2007-08
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degree (Figure 2.13). Few primary school teachers—who made up more than 70 percent of the
KRI’s teaching force—held bachelor’s degrees. In contrast, the vast majority of teachers in the
upper grades (7-9 and 10—12) held a bachelor’s degree.

One of the changes to education policy made in 2008—09 was a new MOE requirement
that teachers must have a bachelor’s degree to teach at any level. Before that, teacher institutes
(administered by the MOE) trained teachers for grades 1-6 in five-year programs. Students
could enter a program upon completing grade 9. Secondary-school graduates could also attend
a teaching institute, taking a two-year additional training program after completing grade 12
in order to become a primary school teacher.

With the new education requirement, the teacher institutes are being phased out and
replaced by teacher colleges that train teachers for grades 1 through 9. These teacher colleges
are administered by the Ministry of Higher Education rather than the MOE. However, the
computer, physical education and arts institutes continue to operate as before. Teachers for
grades 10 through 12 continue to be recruited from the pool of graduates from education col-
leges and other programs at the KRI’s universities.
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Figure 2.12
Student-to-Teacher Ratio, by Urbanicity and Grade Level, 2007-08
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Figure 2.13
Education Level of KRI Teachers, by Grade and Total, 2007-08
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KRI Teachers Had Specializations in Which They Were Supposed to Teach in All Grades

In 2007-08, about 17 percent of primary teachers specialized in general studies (Figure 2.14).
About the same number of teachers specialized in other areas: Kurdish, 16 percent; Arabic, 12
percent; English, 12 percent; mathematics, 14 percent; and social education (i.e., social and
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Figure 2.14
Academic Specializations of Primary Teachers, 2007-08
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behavioral science), 12 percent. Approximately 5 percent of teachers specialized in sciences,
and 7 percent in art and sports.

New Curriculum and Teaching Practices

The Old Curriculum Has Been Replaced with a More Challenging and Current One

A new curriculum in KRI schools was introduced in the 2008—09 school year. It greatly
emphasizes languages, especially Kurdish and English, in all grades. English is now taught
starting in grade 1; Arabic, starting in grade 4. One-third or more of total weekly units are
devoted to languages units. Mathematics and the sciences account for another one-third of
total units in grades 1-9 and one-half of units in the scientific secondary track. In the literary
secondary track, science is replaced by social sciences, including geography, sociology, econom-
ics, and history. Four units weekly are devoted to the arts and sports, and two units weekly to
Islamic education. (See Table 2.2.)

Within academic subjects, content is based on adapted Kurdish translations of inter-
national textbooks for mathematics, science, and English.'> The new curriculum not only
changed the content, but also upgraded the level of difficulty of what is taught to students,
particularly in science, mathematics, Kurdish, and English instruction.

13 The MOE uses adapted Kurdish translations of Harcourt and Macmillan textbooks for mathematics, the sciences, and
English.
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Table 2.2
Curriculum Units, by Grade Level and Academic Subject
Grade Level
10-12
Academic Subject 1-3 4-5 7-9 Literature Scientific
Languages
Kurdish language 10 5 4 4 4
English 3 5 5 5 5
Arabic 0 4 4 4 4
Math/sciences
Math/computer 6 6 7 5 7
Sciences 5 5 6 0 12
Other
Social sciences 0 4 4 1" 0
Islamic education 2 2 2 2 1
Arts/sports 5 4 4 4 2
Vocational education 0 0 2 0 0
Total units 31 35 38 35 35

SOURCE: KRG MOE.

New Policy Calls upon Teachers to Change Their Methods

At the same time, new education policy encourages teachers to adopt different methods of
teaching. There is a mandate, for example, to move away from lecture-based instructional
methods to student-centered instructional practices. Teachers are also being asked to adapt
instruction to individual students. The thinking is that this will close “the gaps between the
students’ level of understanding and engage them more effectively.”4

Instructional Time

KRI schools are in session for six days per week, for 170 days per year. Instructional time varies
according to grade level and according to how many shifts operate in the school. KRI single-
shift schools in grades 1-6 offer 693 hours of instructional time per year, and KRI double-
shift schools in the same grades offer 539 hours of instructional time per year. Both of these
amounts are less than the OECD average of 794 hours per year for these grades. Similarly, in
grades 7-9, KRI single-shift schools offer 765 hours of instructional time, and double-shift
schools offer 595 hours of instructional time—both less than the OECD average of 892 hours
per year for these grades.

The new curriculum—Dbased on translations of international textbooks—was designed
for greater amounts of instructional time.

In addition, the fact that the new curriculum now requires students to study three lan-
guages—Kurdish, English, and Arabic—complicates the issue of instructional time. While
the reasons for teaching three languages are understandable, the KRI now spends more time
on languages at early ages than do most OECD countries. In the early grades, English is
limited to three units per week and Arabic to four units. But these two classes still take time

14 KRG, 2009, p. 35.
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that would typically be devoted to students’” native language and mathematics (among other
subjects).

Opportunities for High-Performing Students

All students in the KRI are assigned to schools on the basis of area of residence and follow the
same curriculum, with one exception. Starting in 2001, so-called “typical” schools (similar
to magnet schools in certain countries, such as the United States) were established to serve as
model schools. Today, there are 30 of these schools; they offer a somewhat more challenging
program than the other schools and are attended by a very limited number of students. About
7,000 students are enrolled in the typical schools, which is equivalent to about 1 percent of all
students in the KRI. The average size of these schools is about 235 students.

Typical schools include grades 7-12 and are mixed boys and girls. Class sizes are smaller
than in other schools, averaging 25 compared to 40 students or more in the same grades. All
are single-shift schools, and they provide a somewhat longer daily instructional time of nearly
six hours per day rather than the five hours normal for single-shift schools. Nevertheless, the
curriculum in typical schools is generally the same as that in other public schools. Instruction
is in English in 11 of the 30 typical schools.

Teachers in these schools were said to be selected from the best teachers known to super-
visors. Entry to these schools is based half on a student’s scores on his/her school’s mathemat-
ics, sciences, and languages exams and half on a test. Parents in these schools are said to be
more involved in the school than are parents in other public schools.

According to our respondents, typical schools were to be discontinued for the school year
2010-11 partly on the ground that all schools should be developed on the model of typical
schools and partly because of how difficult it is to resist parents’ pressure to have their children
assigned to these schools in the face of a limited supply.

School Funding

Public basic to secondary education is entirely funded by the government. Parents pay no fee.
Funding for public education in the KRI comes from the KRG budget allocated by the central
Iraqi government in Baghdad. The KRI as a whole is allocated 17 percent of the total Iragi
budget, minus funds for central government functions.”” Out of this, the KRG’s Council of
Ministers sets the internal budget allocation for education.

The MOE oversees the budgeting process for the K—12 education system. Budgets are
first prepared at the district level and then sent to the MOE, which then prepares an overall
education budget. This overall proposed budget is sent to the Ministry of Finance, which then
decides how much of the proposed budget will actually be allocated.

5 TInterviews with the KRG’s Minister of Planning.
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Administration and Decisionmaking Authority

Decisionmaking and oversight of education policy in the KRI are highly centralized in the
KRG’s MOE. This arrangement is not unlike that in many other countries. Through its 12
DGs, the MOE sets the curriculum, designs the national and ministerial exams, hires and
assigns teachers and principals to schools, provides professional development, sets the criteria
for teacher and principal evaluation, designs schools, and (for the most part) determines where
schools are to be built and which ones are to be upgraded. However, since the policy changes
of 2008-09, the MOE no longer sets the curriculum and eligibility standards for training
new teachers. These responsibilities now fall under the purview of the Ministry of Higher
Education.

The KRG’s MOE is autonomous and independent of Iraq’s Ministry of Education in
Baghdad. While the two ministries coordinate, the KRG’s MOE has been more active than its
counterpart in implementing education reforms.'s There are 33 school districts of various sizes
in the three governorates of Duhok, Erbil, and Sulaimanyah. These school districts administer
the implementation of reforms in the more than 5,500 schools throughout the KRI. The dis-
tricts also oversee the administration of all schools.

The MOE assigns teachers to schools, but school principals are responsible for assigning
teachers to classrooms. Principals also organize the class schedules in their schools, deal with
students and parents, organize the administrative aspects of the school, and deal with the dis-
trict about supplies and other needs. Principals are not expected to be instructional leaders.
They have a minimal role in supervising and assessing the performance of teachers and provid-
ing guidance on teaching methods. Their role is mainly administrative.

Accountability and Incentives Arrangements

The MOE holds KRI schools accountable for compliance with MOE directives and implemen-
tation of the curriculum through a cadre of about 830 supervisors for basic education (grades
1-9). These supervisors oversee more than 4,700 basic schools and 70,000 teachers in these
schools. The number of teachers supervised by a single supervisor varies by academic discipline,
from a low of 60 science teachers to a high of 123 English teachers per supervisor. Supervisors
are typically experienced teachers with a specialization in a particular subject area; they are
selected on the basis of an annual assessment.

Supervisors conduct three annual school visits. The first visit, which takes place at the
beginning of the academic year, focuses on

e an overview of the curriculum, textbooks and materials to be used, and any changes from
the previous year

* guidance on instructional methods and classroom management

* a reminder of any Ministry-level rules and regulations.

16 A task force has been formed to reform education in Iraq. It includes various international organizations, such as rep-
resentatives of the World Bank and the United Nations. The KRG’s MOE is also a member. However, the task force had
reportedly made little progress as of mid-2010 according to the MOE’s DG of Planning.
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The second visit, at the end of the first or beginning of the second semester, is a follow up
on how teachers are implementing the instructions provided in the first visit. Supervisors check
whether teachers are following the curriculum and using the required textbooks and other
materials, or examine lesson plans.

The final visit, which occurs toward the end of the school year, is devoted to a formal
evaluation of teachers. At this time, supervisors conduct a formal evaluation using a form that
rates various indicators on a six-point scale that are then aggregated. Teachers rated as “weak”
or “fair” may be required to attend training, usually given by another teacher.

With regard to incentives, salary and promotion are not based on performance. Teachers
and other staff are automatically promoted based on seniority; intervention for poor perfor-
mance, such as mandatory training, is not consistently administered. Authority to dismiss or
transfer teachers or other staff rests solely with the MOE, and few, if any, teachers are dismissed
for poor performance. Principals have little say in the evaluation of teachers, and even though
data on student and school performance are collected annually, those data are not made avail-
able to principals or to parents.

Student Performance

The Number of Failing Students Was Relatively High in KRI Schools

In 2007-08, about 25 percent of KRI schools reported that half or more of their students had
failed their school’s assessment (Figure 2.15). Urban schools had a much higher incidence of
failing students than did rural schools: In 49 percent of urban schools, more than half of stu-
dents failed. In contrast, only 5 percent of rural schools reported more than half of the student
body failing.”” Students in secondary schools were about two times more likely to fail than
students in basic schools. In 18 percent of basic schools, more than half of the students failed.
But this was true in about 50 percent of secondary schools.

The relatively high incidence of failing students is matched by the large proportion of stu-
dents who reported in 2007 that they had been held back one or more times at some point in
their education. According to students’ reports, by age 13 (approximately the end of primary
school), half of them had repeated a grade at least once. That proportion increased as students
got older: By age 15 (the end of basic school), nearly two-thirds of students had repeated a grade
at least once, and 40 percent had repeated a grade twice or more. (See Figure 2.16.) By com-
parison, about one-third of all students in the United States are estimated to have been retained
at least once by the time they reach high school.’® In the OECD, an average of 13 percent of
15-year old students have repeated one or more grades.”

17" One speculative explanation for this is that teachers in rural schools may be setting the passing standards at a lower level

than are teachers in urban schools. End-of-semester exams are developed by a school committee comprising the principal
and selected teachers.

18 McCombs, Kirby, and Mariano, 2009; Nagaoka and Roderick, 2004.

19 OECD (2010). There is a great deal of variation across countries in repetition rates. Countries with high repetition rates
include France and Portugal in the OECD and Tunisia and Brazil, with 35 percent or more of 15-year-old students having
repeated at least one grade. Countries with low repetition rates include Finland, Korea, the United Kingdom (UK), and
Thailand, with less than 3 percent of 15-year-old students repeating a grade.
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Figure 2.15
Percentage of Students Reported to Have Failed the Year, by Location, Grade Level, and Total,

2007-08
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Figure 2.16
Percentage of Students Retained, by Age and Number of Years, 2007

100

80
]
g
2 60 [] Retained 3+ years
‘e M Retained 2 years
“é\ []Retained 1 year
E 40 [ Retained 0 years
1~
(]
[-9

20

13 14 16 19
Age of student

SOURCE: IHSES, 2007.

RAND MG1140-2.16




32 Strategic Priorities for Improving Access to Quality Education in the Kurdistan Region—Iraq

The policy reforms that went into effect in 2008—09 now prohibit students from being
retained in grades 1 through 3.

Performance on National Tests Was Below Expectations

Results of the 2008 grade 9 national test suggest that the performance of KRI students is low
on the whole, at least relative to the implied standard set by the test. About one-third of stu-
dents did not pass the English, physics, or mathematics tests, receiving grades of lower than
50 percent (the passing grade). Most of the passing students scored in the lowest passing
bracket, with scores of 50 to 69 percent. Less than 5 percent of students scored higher than
85 percent in any of the subjects. (See Figure 2.17.)

These relatively low results could be the result of testing on a new curriculum that both
teachers and students are still struggling to implement. They could also be attributed to such
problems as low student motivation, poor test-taking skills, or other factors related to class-
room instructional practices that would need to be carefully examined.

Currently, the results of the national test cannot be used to gauge the performance of
KRI students relative to their peers in other countries. This is because the KRI tests are not
benchmarked against international standards, and the KRI does not presently participate in
any international tests.

Figure 2.17
Student Achievement on the Grade 9 National Examinations, by Academic Area, 2008-09
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CHAPTER THREE

Strategic Priority One: Expand Capacity to Meet the Rapidly
Growing Demand for Education

Perhaps the most urgent problem facing the KRI’s K-12 education system is capacity. To sum-
marize (we presented the background to this problem in detail in Chapter Two), between 2004
and 2010, rates of student enrollment grew rapidly, but the number of new schools being built
did not keep pace. At the same time, growth in the total number of teachers was more aligned
with growth in enrollment, although the teaching force lacks people with key skills. Today,
these accelerated rates of student enrollment show no signs of abating. Indeed, added to expec-
tations of continued growth in the birth rate is the sweeping change in education policy (as
of 2008) that requires KRI students to attend school through grade 9 rather than grade 6, as
previously. Consequently, enrollment can be expected to continue to grow at least at the same
rate—if not an even more accelerated one—in the coming decade.

The problem of capacity is related to new schools and new teachers alike. The KRG will
need to increase the supply of both schools and teachers enough to meet the demand created
by rapidly growing enrollment. But this may present significant challenges. In this chapter, we
look at needs for schools and teachers in turn.

First, we provide estimates of the expected growth in student enrollment under various
scenarios, outlining what that growth implies for the number of new schools needed over the
next ten years. We also discuss the issue of overcrowded classrooms. We then make recom-
mendations for what the KRG can do to bring classroom capacity in line with the demand for
education.

Next, we turn to the supply of teachers, using the same projected enrollment numbers to
estimate the demand for new hires over the next ten years. We then follow this with several
recommendations for the KRG to match supply with demand in the teaching force.

Projected Student Enrollment to 2021

Figure 3.1 presents our range of estimates for how much student enrollment in the KRI will
grow over the coming decade, from 2010 to 2021 (see Box 3.1 for a description of our method
for generating these estimates):

* The low estimate projects an average growth of about 69,000 students annually. It assumes
a 5 percent annual growth in number of births and no change in the completion rate of
basic education and gender parity.

33
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Figure 3.1
Projections of Growth in Student Enroliment in the KRI, 2010-2021
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* The medium estimate projects an average growth of 85,000 students annually. It assumes a
6.5 percent annual growth in the number of births and slow movement toward universal
basic education.

* 'The high estimate projects an average growth of 111,000 students annually. It assumes a
7.5 percent annual growth in the number of births, a 90 percent basic education gradua-
tion rate, and gender parity by 2021.

These three different estimates of enrollment are about the same over the first five years
of the 2010-21 period. But after that, they begin to diverge significantly. This is because the
cohorts born between 2005 and 2009, who are expected to start entering grade 1 between
2011 and 2015 are already known. Consequently, they are common to all three estimates.!

In addition to the assumption noted above, we also assumed that students would not
need special inducements to complete basic education under the medium and high estimates,
other than the newly established compulsory requirement. Given the rapid growth in actual
enrollment over the five-year period from 2005-06 through 2009-10, a disproportionately
rapid growth in continuation into secondary education, and continuing economic growth that
may induce families to encourage their children to stay in school, we think this is a reason-
able assumption, at least until such time as demand exceeds supply. However, if and when the
share of students continuing from grade 6 to grade 9 stabilizes in coming years, consideration
may have to be given to actions that encourage students to attend school. Such actions might
include educating parents about the benefits of education, providing financial incentives or
other incentives to families and students, or instituting policies or actions to encourage fami-
lies to send girls to school for gender parity (for example, such as addressing transportation or
bathroom facility needs).?

I The size of these known cohorts is unaffected by our assumptions about the growth in the number of births from 2010
and beyond.

2 Kanbur, 2009.
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Box 3.1
Our Method for Generating Estimates of Projected Student Enrollment

To estimate future student enrollment by grade, we developed a causal forecasting model. The model
contains the number of students historically enrolled in each grade (1 to 12) between 2004 and 2010
and the transition probabilities (percentage of students continuing) from one grade to the next.
The model can simulate changes in three main variables whose behavior will affect future student
enrollment:

* The annual growth rate of the population eligible to enroll in grade 1

* The annual increase in the share of students who complete basic education and then continue
on to secondary education

* The speed at which gender parity between boys and girls is attained.

The model contains three assumptions. First, because there are no data available on immigra-
tion to and emigration from the KRI, we assumed that the flows of people age 6 to 18 in and out of
the KRI cancelled each other out. Second, because there is also no available data on rural-to-urban
migration within the KRI, we assumed that the ratio of rural-urban students would remain constant
over the period considered. Third, we assumed that the rate at which students continue from grade 9
into secondary education would not change—in other words, the increase in the number of students
who continue to secondary school would grow in proportion to the increase in the number of stu-
dents completing basic education. We think this is a conservative assumption. Appendix A presents
more details on the model.

Because policy and economic conditions may affect these variables in ways yet unknown, we
used the projection model to make 27 different estimates of student enrollment reflective of the
various combinations of the three variables—growth in number of births, completion rate of basic
education, and gender parity. Of these 27 projections, we selected a low, medium, and high estimate
to represent the range within which future student enrollment can be expected to fluctuate between
2010 and 2021:

* The low estimate assumes a low average annual growth in number of births (5 percent) and no
changes in the completion rate of basic education and the gender ratio.

* 'The medium estimate assumes an annual growth in number of births about equal to that
of the last 13 years (6.5 percent), a slow movement toward universal basic education, and no
change in the gender ratio.

* The high estimate assumes an average annual growth in number of births equal to that of
the last five years (7.5 percent), universal basic education by year 2021 (assumed 90 percent
completion rate), and gender parity by year 2021.

The projections of rapid growth in future enrollment present the KRG with a consider-
able challenge. But readers should note that our estimates are just that: estimates. It will be
important to revise and adjust them at least every two years, if not annually, as the actual
number of births and actual student enrollment by grade become known.

Enrollment Will Most Likely Grow Fastest in Grades 7 to 9

The pace of growth in student enrollment will differ among the various grade levels. Under
our medium growth estimate, for example, enrollment in grades 7-9 is expected to grow at an
average annual rate of 6.8 percent. In contrast, that rate will be 6.4 percent in grades 1-6 and
5.5 percent in grades 10—12. (See Figure 3.2.)
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Figure 3.2
Projected Student Enrollment to 2021, by Grade Level (Medium Growth Estimate)
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Under our high estimate too, annual growth in enrollment is anticipated to be fastest in
grades 7-9, followed by grades 1-6 and then grades 10-12. Under the low estimate, the high-
est average annual growth rate is expected to occur at grades 1-6.

New Classrooms Needed to Meet Demand from Rising Enroliment

The number of additional classrooms needed to meet rising student enrollment in the KRI
between 2010 and 2021 will be sizable (Table 3.1). It would be approximately 21,400 over the
ten-year period at the low end, and approximately 34,700 at the high end, assuming an aver-
age class size of 35 students. (See Box 3.2 for a detailed explanation of why we chose this size
for the KRI, as well as the trade-offs involved in selecting a class size for planning purposes.)
Should Ministry planners prefer to use a smaller class size of 25, the number of new classrooms
needed would range from a low of 30,000 to a high of approximately 48,600.3

Table 3.1

Estimates of Increased Enrollment and Number of New Classrooms Needed, 2010-2021
Estimate Increased Enrollment 2010-2021 Number of New Classrooms Needed
Low 750,000 21,430
Medium 924,000 26,400
High 1,216,000 34,740

SOURCE: RAND student-flow model.

3 To facilitate comparison of needs between urban and rural areas and level of education, we use the same classroom size

for urban and rural areas throughout this chapter. However, it is likely that classrooms in some rural areas will not need to
be as large, even if a policy of consolidating small schools into larger ones on a regional basis were to be implemented (see
subsection below, in this chapter, titled “Consolidating Small Schools in Rural Areas”). In this event, the number of class-
rooms needed in rural areas would be increased by the ratio of 35 to the selected size.
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Box 3.2
Selecting a Class Size to Use for Planning Purposes

The choice of class size to use for planning purposes is a policy decision of great consequence. It
involves a potential trade-off between costs, access, and quality of education. On the one hand, the
smaller the class size, the larger the number of new classrooms that will have to be built, and the
more new classrooms, the greater the expense. On the other hand, some of the more rigorous stud-
ies have shown that smaller class sizes may increase student achievement (Schanzenbach, 2010). At
the same time, international studies show that some countries with large class sizes (such as Korea,
Chinese Taipei, and Singapore) can produce high levels of student achievement (OECD, 2010).
Finally, other studies have found that class size is less important to improving student performance
than are other factors, such as textbooks, instructional time, knowledgeable teachers, and a clean
and safe school building (Scheerens, 2000; Ehrenberger et al., 2001). Financial resources, therefore,
may be more efficiently and effectively spent on these other factors.

We decided to use an average class size of 35 students to estimate the number of classrooms
needed to meet future student enrollment in the KRI. This is slightly smaller than the KRI average
in urban areas (42 students), although large by international standards: In OECD countries, the
average class size varies between 21 and 24 in grades 7-9 (OECD, 2009). But it is not unusual in
some high-performing Asian countries, such as Japan (33) and South Korea (36).

There were a number of reasons for our choice. Selecting a smaller class size would necessitate
greater investments in building costs. We did not find enough compelling evidence for the positive
effects of class size to justify these added investments, especially when the money could be used
instead on improvements that may have a greater impact on student learning. In addition, given that
the MOE will face a challenge in building the needed schools fast enough to meet growing enroll-
ment, we felt that it was a more pragmatic and better use of resources to aim for the larger class size
of 35 students, at least until a time when the expected growth in enrollment decreases and double-
shift schools can be discontinued. With fewer new schools to be built, the likelihood increases that
the MOE will be able to keep the speed of construction in line with demand.

Overcrowding Is a Growing Problem in KRI Schools

Of the current classrooms in the KRI, 25 percent are overcrowded, which we define as having
more than 35 students. This is a problem that varies by location: There are significantly more
overcrowded schools in urban areas (65 percent) than in rural areas (5 percent). Grade level
also makes a difference, with schools offering grades 7-9 and 10-12 much more frequently
overcrowded than those offering grades 1-6. (See Figure 3.3.)

New Classrooms Needed to Reduce Overcrowding

Overall, to reduce overcrowding in these classrooms over the next ten years, additional space
will have to be made for about 183,000 more students.4 This means that the KRG will need to
create about 5,200 more classrooms, at an average of 35 students per class (Table 3.2). Ninety-

4 We calculated the number of students for which additional space would need to be created by adding the number of

students in excess of 35 in the 39 percent of classrooms that have more than 35 students per classroom.
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Figure 3.3
Percentage of Overcrowded Schools, by Urbanicity and Grade Level, 2007-08
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four percent of these additional classrooms will be needed in urban areas; 75 percent will be
needed in grades 1-6. This is because although only a relatively low percentage of schools for
grades 1-6 are overcrowded, there are more schools for grades 1-6 than for any other grade
level.

The Need for New Classrooms Is a Particularly Urban Problem in the KRI

The KRI’s urban areas will need about five times more new classrooms than will its rural areas
to meet growing enrollment and reduce overcrowding over the next decade (see Box 3.3 for
our estimation method).> Our low-end estimate of the need in urban areas was approximately

Table 3.2
Number of Classrooms Needed to Reduce Overcrowding, by Location
and Grade Level, 2010-2021

Grade Level Urban Rural Total
1-6 3,575 259 3,834
7-9 786 31 817
10-12 585 6 591
Total 4,946 296 5,242

SOURCE: RAND, based on MOE’s Office of Statistics school data, 2007-08.

5 1In the absence of rural-urban migration data, we weighed two contradictory factors in assuming little change in rural-
urban enrollment ratios, as noted in Box 3.3. On the one hand, there has been large displacement of populations from
rural to urban areas during the war against the Saddam Hussein regime and the long period of instability. Even though, to
date, a large share (79 percent) of the population already lives in urban areas, we can expect some continuing push toward
urban areas. On the other hand, the KRG has had a policy of rebuilding villages destroyed during the war (it says that it has
rebuilt more than 65 percent of the 4,500 villages destroyed) and encourages families to stay or return to their villages. For
purposes of our estimates, we assumed that these two conflicting factors would cancel each other out.
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Box 3.3
Assumptions Made to Estimate the Allocation of Needed Classrooms Between
Rural and Urban Areas

To estimate the allocation of needed classrooms between rural and urban areas, we assumed that
within the total number of students at all grade levels, the share of rural to urban students in
grades 1-6 would remain the same—33 percent—for all three estimates of needed classrooms (low,
medium, and high). But we assumed that the share would fluctuate at other grade levels, increasing
for students in grades 7-9 from 17.8 (low estimate) to 24.9 percent (high estimate), and for students
in grades 10-12 from 11.0 (low estimate) to 17.6 percent (high estimate). These increases would
reflect that in the future, we may expect youths in rural areas to continue through basic and then
secondary education at rates more similar to urban youths than is the case today.

Overall, for all grade levels combined, the share of rural to urban students remains relatively
the same, at about 27 percent, for each of our three estimates. But if people move back in large
numbers to the villages now being reconstructed within the KRI, this may be too low. On the other
hand, it may be too high. Updating these assumptions on a biannual basis will be important.

21,900. But it could reach as high as 32,200 new classrooms. In sharp contrast, rural areas will
likely need only somewhere between 4,800 and 7,700 new classrooms. (See Table 3.3.)

When the urban need is broken out by grade level, there is great variation: Of the new
urban classrooms needed, 52 to 65 percent of are needed in grades 1-6, 22 to 29 percent in
grades 7-9, and only 11 to 19 percent in grades 10-12, depending on the enrollment
estimate.

Figure 3.4 displays where the need for new classrooms is potentially greatest across the
KRI. Using GIS mapping, we show the distribution of overcrowded classrooms by KRI sub-
district. In the urban sub-districts of Erbil, Sulaimanyah, Semel, Duhok, and Soran, typically
75 percent of the schools are overcrowded. In contrast, the sub-districts with few overcrowded

Table 3.3
Estimate of Number of Classrooms Needed to Meet Enroliment Growth and Reduce Overcrowding,
2010-2021

Estimate of Enrollment Growth

Low Medium High
Location/ Number of Number of Number of
Grade Level Classrooms % Classrooms % Classrooms %
Rural Areas
1-6 3,750 14 4,211 13 4,466 11
7-9 778 3 1,202 4 2,192
10-12 249 1 462 1 1,062 3
Subtotal 4,777 18 5,875 19 7,720 19
Urban Areas
1-6 14,104 53 15,494 49 16,266 41
7-9 4,992 19 6,386 20 9,435 24
10-12 2,773 10 3,914 12 6,563 15
Subtotal 21,869 82 25,794 81 32,264 81
Total 26,646 100 31,669 100 39,984 100

SOURCE: RAND student-flow model.
NOTE: Columns may not sum to 100 percent because of rounding.
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Figure 3.4
Percentage of Overcrowded Schools, by Sub-District, 2007-08
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SOURCE: RAND, based on Ministry of Education's Office of Statistics school data,
2007-08.
RAND MG1140-3.4

schools are mostly rural. The most overcrowded sub-districts might be priorities for KRG
investments in new classrooms.

Figure 3.5 shows the distribution for youths aged 13—15 not currently enrolled in school.
The Makhmur, Kalar, Amedi, and Ramandaz sub-districts have relatively high numbers of
youths in this group who are out of school. This suggests that these sub-districts have a greater
latent demand for education and may see greater relative growth in student enrollment and
possibly a demand for new classrooms in grades 7-9 under compulsory education to grade 9.
(Appendix B provides similar mapping for youths age 6-12 and 16-18.)

Recommendations for Meeting the Demand for New Classrooms

The number of KRI schools operating in multiple shifts or sharing a building is already quite
large. Consequently, we recommend that if the KRG has sufficient resources, it accommodate
the rapidly rising rate of student enrollment by building new schools and/or new classrooms
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Figure 3.5
Percentage of Out-of-School Youths Age 13-15, 2009-10
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in existing schools while setting class size at about 35 students per class. The advantage of our
recommendation is that it would reduce the need for more of the KRI’s existing schools to go
to multiple shifts or shared buildings. It would also avoid further worsening of the already con-
siderable problem of school overcrowding. And it would provide more flexibility for the MOE
to increase the number of hours that K—12 students spend in class, something we recommend
as a way of improving the quality of instruction in the K-12 system (see Chapter Four).

Over the next ten years, the KRG would need to build somewhere between a minimum
of 134 new 18-classroom schools each year (under our low estimate of future student enroll-
ment) and a maximum of 202 (under our high estimate). Using KRI’s current method of
construction, the cost for building one 18-room school would average about $1.5 million.¢ At
this price, the total capital investment required to build all of the schools needed would range
from $201 million at the low end to $303 million at the high end. Even though we believe that

6 Estimated construction costs for a new school with 18 classrooms were provided to us by the DG of Buildings in the

MOE.
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this is the most advantageous approach to addressing the problem of classroom capacity, we
recognize that the dollar amount needed is well above the KRG’s current annual investment
earmarked for building new schools and repairing or renovating existing schools in the KRIL
Consequently, it will be essential for the KRG to find ways of using available capital resources
as efficiently as possible, building as many schools as possible with the available budget and
minimizing construction costs while still providing high-quality facilities. The KRI needs new
schools and additional classrooms quickly, on a budget, and in the right locations.

Relying on Prefabrication Rather Than Traditional Building Methods Can Reduce the Costs
of Constructing New Schools

One potential solution to the problem of cost and urgent need would be to use prefabricated
buildings rather than relying on the traditional methods of building. Several other countries
have used this approach successfully—the UK, for example, which rebuilt many of its high
schools in this way. The United States, Turkey, Spain, Australia, Pakistan, and other regions of
Iraq have also all used prefabricated schools.

Prefabricated buildings can be assembled faster and more cheaply than buildings con-
structed in the traditional way. In addition to costing $1.5 million (and possibly up to $2 mil-
lion), building an 18-classroom school using traditional methods in Kurdistan also takes 8 to
18 months to complete.” In contrast, prefabricated schools typically cost between $0.7 and
$1.3 million and take only 3 to 8 months to assemble. This cost to build each prefabricated
school is as much as 35 percent less than the KRG is spending on building new schools now.
The prefabricated buildings can be permanent, high quality, and attractive. They can also be
“green,” meaning that they can reduce water and electricity usage over the building’s lifetime.
Box 3.4 discusses quality in pre-fabricated schools (see Appendix C for more-detailed informa-
tion on prefabricated schools).

The KRGs first step toward implementing a building strategy centered on prefabricated
schools should be to circulate a request for proposal (RFP) among international companies
who manufacture them (Appendix C provides a selected list of such companies). Given that
the KRG will need so many new schools, in the future (although not in the near term), it could
require the winning company or companies to build the prefabricated parts in the KRI. This
could contribute to the local economy by providing new jobs, as well as training for local work-
ers to put the prefabricated buildings together.

Building New Schools in Combination with Other, Lower-Cost Alternatives May Be the Best
Way Forward If Funds Are Constrained

The KRG may not be able to allocate enough capital resources to rely solely on building new
schools and classrooms to meet the anticipated demand for education. Should this be the case,
there are several low-cost alternatives that the Ministry could consider using in tandem with
building new schools:

* Use available capacity in some schools.

* Add a second shift to existing single-shift schools and all new schools.
* Reduce the number of students who are retained to grade 6.

* Combine all of these lower-cost options.

7" Data on construction costs of schools were provided to us by the DG of Buildings in the MOE.
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Box 3.4
Ensuring the Quality of Prefabricated School Buildings

Prefabricated construction utilizes a standard set of design modules that can be arranged and cus-
tomized for each application. Major components, or sometimes entire modules, are assembled in a
fabrication plant and transported to the construction site for assembly, which considerably reduces
wasted material and increases labor productivity. This method reduces costs by 25 to 60 percent.
The controlled environment in the fabrication plant can increase the quality of the components and
assembly relative to conditions at a traditional construction site (Pons, Oliva, and Maas, 2010). This
system greatly assists regions that need to construct a large number of schools over a short period.

While the quality of prefabricated construction has improved dramatically (Pons, Oliva, and
Maas, 2010), the quality, design, features, and expense of prefabricated schools can still vary widely.
Some prefabricated schools can have higher quality, and higher costs, than traditional school con-
struction methods, yet they are utilized primarily for the ability to reduce construction times.

Several steps can be taken to maximize quality for prefabricated school construction. First,
a full comparative assessment of cost and quality should be completed that evaluates traditional
and prefabricated methods for the local environment and specifications. If prefabricated methods
are determined to be desirable, a small-scale demonstration program involving delivery of several
schools can be undertaken, so that the owner can inspect and build confidence in the quality of the
schools provided by that vendor. The opportunity for expanded future contracts incentivizes the
vendor to deliver high-performance schools. Finally, it is important to clearly define and assign risks
associated with cost, quality, and delivery of schools among all involved stakeholders so that project
uncertainties are managed (French, 2000).

Taking this approach would reduce the number of new schools needing to be built, but
without further overcrowding existing schools. However, we recommend using one or more
of these lower-cost options along with building fewer new schools only as a last resort. These
alternatives are the best way forward only if the financial resources available are insufficient to
fully match the rapid growth in student enrollment.

Build some new schools and use available capacity. Some KRI schools and classrooms
are very crowded, while others are not. Overall, 36 percent of urban schools have 35 or fewer
students per classroom, and nearly 93 percent of rural schools fall into this category. The space
in these uncrowded schools can be used to reallocate students—especially in urban areas where
students can easily get to another school. Figure 3.6 shows how this might work: Students from
overcrowded schools (noted by a triangle) are re-distributed to those that are uncrowded (noted
by a dot) and located within the same two-mile radius.

Fully using the existing capacity in currently uncrowded urban schools in this way could
create the equivalent of about 250 classrooms of 35 students each (Table 3.4). The majority of
these classrooms would be in grades 1-6, for which 59 percent of the schools are uncrowded. A
third of schools for grades 10—12 have enough space to take redistributed students. Little excess
capacity is available in grades 7-9. In rural areas, the equivalent of more than 6,000 classrooms
could theoretically be created in this way, almost all in schools with grades 1-6, 96 percent of
which are uncrowded.

This measure can potentially reduce the urgency for building new schools in the medium
term and increase equity by ensuring that fewer students are learning in overcrowded envi-
ronments. Also, there would be no additional financial costs associated with this option. But
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Figure 3.6
Potential for Redistribution of Students from Crowded to Uncrowded Schools
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there are several challenges to implementing it. Perhaps the most significant of these is that
unlike in urban areas, students in an overcrowded rural school may not have means of trans-
portation to access an uncrowded school to which they might be assigned. This reality is likely
to significantly curtail the Ministry’s use of this option in rural areas. In urban areas, the issue
of access is likely to be somewhat limiting only in grades 1-6. A second challenge could arise
if parents of children at uncrowded schools object to the addition of redistributed students.

Build some new classrooms and add a second shift to existing single-shift schools and
newly built schools. Establishing more double-shift schools in the KRI by adding shifts to
current single-shift schools could create an equivalent of about 3,700 classrooms in urban areas
and about 9,000 classrooms in rural areas. In urban schools, nearly half of the newly created
classrooms would be for students in grades 7-9 and 10—12. (See Table 3.5.) In rural areas, only
a few (perhaps up to 600 classrooms) of the total 9,000 could actually be used because of lim-
ited access.

Newly built schools could also accommodate two shifts, reducing the number of new

schools needed by about half.

Table 3.4
Equivalent Number of Classrooms Available in
Uncrowded Existing Schools

Grade Level Urban Rural
1-6 143 5,798
7-9 21 134
10-12 87 99
Total 251 6,031

SOURCE: RAND, based on MOE’s Office of
Statistics school data, 2007-08.
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Table 3.5
Equivalent Number of Classrooms Available by
Adding a Second Shift in Existing One-Shift Schools

Grade Level Urban Rural
1-6 2,033 8,423
7-9 865 342
10-12 767 342
Total 3,665 9,107

SOURCE: RAND, based on Ministry of Education’s
Office of Statistics school data, 2007-08.

Adding a second shift in existing schools or newly built schools would save construction
costs for the equivalent number of classrooms added by the second shifts. The added costs
would be for teachers and possibly principals to staff the second shifts and for added mainte-
nance of the facilities.

A possible objection to implementing this measure would be that adding second shifts to
more schools in Kurdistan would reduce quality. Double-shift schools are used or have been
used in a wide range of locations, including Indonesia, Hong Kong, Singapore, South Korea,
Jamaica, and Brazil. In some of these places, student performance is low; in others, it is high.
Only a few studies have assessed the effect of double shifts on student achievement. But of
these—conducted in a diversity of countries, including Brazil, Chile, India, and Guinea—
most suggest that students in multiple-shift schools perform at the same level as those in
single-shift schools, provided they all receive the same amount of instructional time.® How-
ever, having double shifts can reduce the ability of schools to use the facilities for extra-
curricular activities for students. It also requires having classes earlier and later in the day,
which may be less convenient.

Build some new classrooms and reduce the number of students who are retained
through grade 6. About half of 12-year-old students in the KRI have repeated at least one
grade, and nearly half of students who have repeated at all have repeated two or more grades.
By the time a cohort of Kurdish students graduates from high school, only about 20 percent
have not repeated a grade (see Chapter Two). These are high numbers.?

The policy reforms of 2008 now mandate that students be promoted automatically until
grade 3. In other words, students cannot be held back until then.!® By extending this policy to
grade 6 and decreasing the current retention rate by half, the KRG would free up to an equiva-
lent of 1,500 classrooms in urban areas and up to 300 in rural areas in grades 1-6."

Yet the Ministry would almost certainly face objections to implementing this measure.
For example, teachers we interviewed voiced concern that the recent policy of automatic pro-
motion through grade 3 was detrimental to student learning and hindered preparation for sub-

8 Fuller et al., 1999; Farrell and Schiefelbein, 1974; PASEC, 2003; Bray, 2008; Linden, 2001.

9 By comparison, an average of 13 percent of 15-year-olds have repeated at least one grade in OECD countries. However,
there are large variations across countries. France and Tunisia have repetition rates of about 40 percent, whereas the UK and
Finland have repetition rates of about 2 percent (OECD, 2010, Table IV.3.1).

10 Tn practice, schools may not yet fully adhere to this policy.

1 These estimates are based on the flow model used to project student enrollment to school year 202021 by assuming
transition probabilities of 0.99 from grade to grade through grade 6.
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sequent grades. Extending automatic promotion to grade 6 to a higher share of students would
spur the same concerns.

The research should alleviate this concern. Studies have shown that students who repeat
grades are less likely to finish school and often have emotional and behavioral problems.'2 A
study of schools in Latin America comparing changes in retention, completion rates, and stu-
dent achievement over a ten-year period concluded that reduced retention has two benefits.
First, the overall stock of knowledge increases, since there are more primary school graduates
who, at the very least, know more than primary school dropouts. Second, the same learning
achievement is reached at a lower cost, freeing resources for investments in other areas.'?

Student achievement appears to be unaffected by promoting students who have per-
formed poorly (to keep them with their age group—called social promotion) or by requiring
them to repeat the year. Instead, additional help seems to be the key to improving perfor-
mance. Promoting students who have learning difficulties without giving them additional help
does not raise achievement. Retaining these students without additional help does not improve
achievement either. But when struggling students are given additional academic support, it can
make either retention or promotion much more effective.'* A more recent study comparing the
aggregate performance of countries with varying degrees of student repetition concluded that
countries with lower rates of repetition had overall higher student performance and that stu-
dents from disadvantaged backgrounds appear to be hurt most by grade repetition.’s

Should the MOE opt to expand promotion to grade 6, it may need to accompany this
measure with more teaching or tutoring. This may require additional funding to pay teachers
to provide the additional support in the form of tutoring, weekend reviews, or summer school.

Build some new schools and combine all of the low-cost options. Implementing all of
the low-cost options together would significantly impact the number of new classrooms needed
over the next decade. Under our low estimate of the expected growth in student enrollment,
taking this route would reduce the number by 6,600, from about 26,600 to 20,000; under our
high estimate, the reduction would also be close to 6,600, from about 40,000 to 33,400 (Table
3.6). In terms of the number of new 18-room schools that the KRG would need to build, this
translates into a reduction of anywhere from 134 down to 101 schools (under the low estimate)
and from 202 down to 168 schools (under the high estimate). Overall, this alternative can
potentially reduce the need for newly built classrooms by anywhere from 17 to 25 percent. The
reduction would be somewhat greater for grades 1-6 than for 7-12 (see Appendix D).

To reduce the number of new classrooms needed even further, the Ministry could add
a second shift to the newly built schools as well as to existing single-shift schools. This would
lower the overall need for new schools by a full half over the next decade. For example, instead
of the 101 to 202 18-classroom schools that would need to be built each year under our low
and high estimates of future enrollment, the KRG would need to construct only about 50 to
100.

12 \Yolff, Schiefelbein, and Schiefelbein, 2002; McCombs, Kirby, and Mariano, 2009; Nagaoka and Roderick, 2004. In
the second and third of these references, the authors did comprehensive reviews of the literature before concluding that
repetition increases dropouts.

13 Wolff, Schiefelbein, and Schiefelbein, 2002.
14 McCombs, Kirby, and Mariano, 2009; Nagaoka and Roderick, 2004.
15 OECD, 2010, p. 35.
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Table 3.6
Options to Meet Demand for New Classrooms, 2010-2021
Low Estimate Medium Estimate  High Estimate
Number of classrooms needed 26,646 31,669 39,984
Options
Use existing capacity 551 551 551
Add second shift 4,265 4,265 4,265
Lower retention 1,800 1,800 1,800
Subtotal 6,616 6,616 6,616
Build new classrooms 20,030 25,053 33,368
If use all newly built classrooms for two shifts 10,015 12,527 16,834

SOURCES: Tables 3.3, 3.4, and 3.5.

Consolidating Small Schools in Rural Areas
The low-cost alternatives to building new schools discussed above are more readily feasible in
urban than in rural areas. In rural areas, an additional alternative to minimize the number
of schools that may need to be built or upgraded may be to build a larger, central school for
all students within a catchment area. While this alternative to having several small schools in
rural areas would require that transportation be provided for students living beyond walk-
ing distance of the central school, it would also provide for economies of scale. It would most
likely save on capital resources and on operational costs because fewer teachers and only one
principal (rather than several) would be required. In addition, the school would be able to offer
more academic and non-academic opportunities to students than otherwise would be possible.
Figure 3.7 illustrates a potential catchment area. It contains a cluster of nine schools
ranging in size from 9 to 114 students, all within a five-mile distance from the center of the
catchment area. Several of the schools are located directly on the main road, whereas others are
located within walking distance (one-half mile) from the road (see Box 3.5 for our method'®).
Were all of the schools consolidated, they would form a school of about 400 students. Alterna-
tively, they could be consolidated into two schools, each with room to grow.

New Teachers Are Needed to Keep Pace with Enroliment to 2021

The number of new teachers that the KRG will need to hire over the next decade will likely
range from about 53,000 at the low end to about 76,000 at the high end (Table 3.7).7 This
translates into an average of 4,800 to 6,900 teachers annually, which is not dissimilar to the
number of teachers hired annually in recent years.'® Thus, the teacher aspect of increasing
school capacity is not as much of a problem as the building aspect.

16 GIS mapping is a useful tool to help identify potential rural catchment areas for potential school consolidation. How-
ever, to be most accurate, GIS mapping of existing KRI road infrastructure needs to be updated.

17 These estimates are based on maintaining the 200910 student-to-teacher ratio at each grade level. In rural areas, this is
10 students per teacher. In urban areas, it is 18, 29, and 27 students per teacher at the primary, intermediate, and secondary
levels, respectively.

18 In addition to teachers, additional supporting staff such as librarians and school administrative personnel will be needed.
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Figure 3.7
Potential School-Consolidation Catchment Area
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Box 3.5
Method to Identify Potential School-Consolidation Rural Catchment Areas

GIS mapping can be used to identify potential school-consolidation catchment areas in rural areas.
For our illustration, we used the following criteria: The area must contain clusters of small schools
(grades 1-6) within a relatively small (five-mile) radius and have an existing road infrastructure. We
allowed schools within a one-mile walking distance from a major road to be contained in the cluster.

Grades 1-6 Will Need the Most New Teachers

The required number of new teachers varies according to grade level (Table 3.7). It will be
largest in grades 1-6, with anywhere from 40,000 to 47,000 new teachers needed over the
coming ten years. The need will be significantly lower in grades 7-9: about 8,500 to 19,500
new teachers. In grades 10-12, it will be lower still, at about 4,000 to 11,000.

Table 3.7
Projected Number of New Teachers Needed, by Grade Level, 2010-2021
Grade Level
Estimate 1-6 7-9 10-12 Total
Low 40,250 8,580 4,250 53,080
Medium 44,650 11,380 6,250 62,280
High 46,950 19,680 10,950 75,580

SOURCE: RAND student-flow model.
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Teachers of Kurdish, Mathematics, and Science Will Be in Greatest Demand

The need for additional teachers will differ across the academic subjects included in the new
curriculum (Figure 3.8) (see Box 3.6 for our method). Under our medium estimate of the total
number of new teachers required over the next decade, Kurdish language will be the subject
with the greatest need for new hires: The K—12 system will require nearly 12,000 new teachers
in this area. Teachers of mathematics and then science will form the two next largest groups
needed, followed by English teachers. Islamic education, social science, sports, and the arts will
have the lowest requirements for new teachers—about 3,700 in each of these subjects.™

Recommendations for Meeting the Demand for New Teachers

The considerable need for new teachers over the next decade will have to be met through
a combination of two measures: Expand the capacity of the KRI’s teacher colleges to pro-
duce basic-school teachers and continue to hire graduates from other university programs as
secondary-school teachers.

Figure 3.8
New Teachers Needed, by Academic Subject (Medium Estimate), 2010-2021
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Box 3.6
Method for Estimating the Need for New Teachers by Academic Subject

To estimate the need for new teachers across subjects in the new curriculum, we calculated the
number of class hours designated for each subject being taught, across all grades. The proportion of
teachers needed in each subject area is based on the percentage of hours taken by that subject in the
curriculum. Kurdish accounts for 19 percent; mathematics, 17 percent; science, 15 percent; English,
13 percent; and Arabic, 8 percent. Islamic studies, social studies, sports, and art each account for
6 percent of the total hours in the curriculum.

19 These projections are for future years in order to keep up with growth.
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Expand the Capacity of the KRI's Teacher Colleges to Produce Basic-School Teachers

The KRTI’s teacher colleges graduate about 1,000 students per year—far fewer than the 4,440
to 6,000 new basic-school teachers that may be needed annually over the next decade. To fully
meet the coming demand for teachers in grades 1-9, the capacity of teacher colleges will even-
tually need to be quadrupled (assuming that all basic-education teachers should be trained in
these colleges).

In the short run, relying solely on the teacher colleges to meet the growing demand for
basic-school teachers is not feasible. Instead, the MOE will have to continue to draw new
teachers from the pool of students graduating from other university programs. Indeed, Minis-
try officials in charge of hiring and assigning teachers reported that they are currently relying
on this alternative pool and do not have trouble finding enough recent graduates to meet their
needs.

Continue to Hire Graduates from Other University Programs as

Secondary-School Teachers

An increasing number of students graduating from university are having difficulty finding
employment. Consequently, we anticipate that the MOE will have no problem hiring the 400
to 1,000 new teachers needed annually to meet the growth in student enrollment in grades
10-12 over the next ten years. As for basic education, Ministry staff in charge of hiring and
assigning teachers to secondary education have had no difficulties filling vacancies in the past
and do not expect to have difficulties in the future. Government employment is considered
highly desirable in Kurdistan for its stability and pension provisions that are not available in
the private sector, and teaching is one of the most rapidly expanding areas of the government.
Also, wages for teachers are competitive relative to those for similar professionals in other
fields, such as mathematics, engineering, and science professionals, and life and health profes-
sionals. Teachers” wages are also higher than wages in the services and crafts occupations. (See

Table 3.8.)
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Table 3.8

Average Wages, by Selected Occupations, 2007

Occupation

Average Monthly Wage
(thousands Iraqgi Dinar [ID])

Managerial
Senior government officials
Corporate managers
General managers

Professional
Physical and engineering sciences
Life science and health
Teaching
Physical and engineering science associate
Life science and health associate
Other

Services
Office clerks
Personal and protective services
Models, salesperson

Craft
Precision and printing trades
Metal and machinery trades

1,277
706
597

745
413
413
365
327
270

297
323
192

267
308

SOURCE: IHSES, 2007.
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CHAPTER FOUR
Strategic Priority Two: Improve the Quality of Education

The Kurdistan education system currently faces a number of challenges related to improving
its quality of education. We described these in detail in Chapter Two: Students have relatively
high rates of failure in annual school assessments, particularly in the upper grades; they repeat
grades at high rates (i.e., have high retention levels); and their performance is weak on the
KRTI’s national standardized tests. These are basic indicators of student achievement. There are
a variety of ways that making changes in the education system can boost student performance.

Our analysis indicates that three main factors contribute to this issue with quality of edu-
cation. First, the teaching force lacks the knowledge and training needed to teach the new cur-
riculum introduced in 2008—-09. Second, KRI schools currently provide too little instructional
time to cover the new curriculum. Third, there are few opportunities for high-performing
students to engage in accelerated learning. Addressing these issues could improve the overall
quality of education that K-12 students receive.

We recommend making changes in three principal areas:

1. Better train and prepare teachers (both new and practicing).
2. Increase instructional time.
3. Provide more learning opportunities for high-performing students.

This chapter focuses on each of the three contributing factors in turn. For each factor, it
first explains the issue in detail and then offers recommendations for changes the MOE could
implement to address it.

Teachers—Both Practicing and New—Need Better Training and Preparation

Deficits in the training and knowledge of the KRI’s teaching force constitute an important
issue that applies to both experienced teachers and new entrants.

Practicing Teachers Need More Knowledge to Teach the New Curriculum
The existing KRI teaching force as a whole is not adequately prepared to teach the new curricu-
lum. There are several issues involved, ranging from a lack of needed knowledge and training,
to teachers being compelled to teach outside their specializations, to difficulties applying the
student-centered learning methods required by the new policy.

Many practicing teachers lack the required knowledge to effectively teach the new cur-
riculum. Much of the subject matter in the new curriculum is unfamiliar to practicing teach-
ers, who are accustomed to teaching the traditional curriculum—the one they were trained

53



54 Strategic Priorities for Improving Access to Quality Education in the Kurdistan Region—Iraq

to teach during their years of preparation. Less than half the teachers rated themselves as well
prepared or very well prepared to teach the content of the new curriculum, and 39 percent
rated their colleagues the same (Figure 4.1). Less than 40 percent of teachers rated themselves
and their colleagues as well prepared or very well prepared to use the new curriculum’s materi-
als and frameworks, change or add to the curriculum to suit their students’ needs, or examine
or change the scope or sequence of the curriculum to suit student learning needs.

Many teachers also indicated that they received limited support in implementing the
new curriculum. Overall, 50 percent of teachers surveyed reported that the teaching materi-
als accompanying the new curriculum provided insufficient guidance and explanation (Figure
4.2). Teachers also reported concern over adequately covering the material during the course
of an academic year, as well as the quality and availability of textbooks and other curriculum
materials. Less than half of mathematics and science teachers surveyed reported being able to
cover all the material during the course of the year, and 52 percent of social studies, 63 percent
of English, 65 percent of Arabic, and 70 percent of Kurdish teachers reported being able to
cover the curriculum material during the course of a year.

Our field interviews further revealed that many teachers do not feel they have the knowl-
edge they need to teach the new curriculum. For example, they reported a lack of familiarity
with some of the new concepts and terms they are now required to teach. Supervisors from the
Ministry put forth a similar view, observing that teachers often have a very weak command of
their subjects.

Practicing teachers receive too little training. With the introduction of the new cur-
riculum, the MOE has begun training teachers in five- to ten-day training sessions, mainly
to familiarize them with the new textbooks. Although these training courses have met some
of the need for training in the new curriculum, teachers generally reported that they required

Figure 4.1
Percentage of Teachers Reporting to Be Well or Very Well Prepared, by Selected Instructional
Activities Related to the New Curriculum, 2010

Apply student-centered 43
instructional approaches 40

Examine or change the scope 39
or sequence of the curriculum 37

Change or add to curriculum 36 [ self
to suit students 35 M peers
Use the new curriculum’s 39
material and framework 33

Teach the content of the new 48
curriculum 39

Percentage of teachers

SOURCE: 2010 RAND and MOE survey of teachers.

NOTE: Ninety-five percent of surveyed teachers responded on question about how prepared they thought they
were, and 80 percent responded on question about how prepared they thought their peers were.

RAND MG1140-4.1
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Figure 4.2
Percentage of Teachers Reporting They Disagreed or Strongly Disagreed with Selected Statements
About the New Curriculum, 2010
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SOURCE: 2010 RAND and MOE survey of teachers.
NOTE: Ninety-two percent of surveyed teachers responded.
RAND MG1140-4.2

more time and in-depth training to familiarize themselves with the content of the new cur-
riculum. Less than half of teachers across all grade levels reported that they had received any
training in the previous two years (Figure 4.3). There were, however, some variations among
teachers of different subjects. A greater share of English teachers (58 percent), science teachers
(52 percent), and social science teachers (54 percent) reported access to training compared with
Kurdish, Arabic, and Islamic Education teachers. This is not surprising given recent changes to
the curriculum in the former subjects.

Not only is teacher access to training limited, but less than half of teachers who reported
having received any training rated the training as sufficient to meet their needs (Figure 4.4).

To support implementation of the new curriculum, the MOE employed a train-the-
trainer approach to train a large number of teachers. The Ministry hired an external contractor
to train a limited number of select staff on the new curriculum. This staff includes Ministry
supervisors, teachers considered to possess good skills, and, occasionally, university professors.
These select staff members then, in turn, trained the teachers. These trainers often have not
received enough training themselves in the new curriculum. They are also frequently rotated.
The Ministry has also occasionally hired trainers from Lebanon from companies affiliated
with the translation of the Harcourt and Macmillan textbooks into Kurdish. Some teachers
reported difficulty understanding the training courses because they were offered in Arabic
rather than Kurdish.

Overall, this limited training infrastructure was intended to provide a temporary solution
to meeting teachers’ short-term training needs. While it has done that, there is no standard-
ized teacher training designed to meet the long-term needs of the KRI’s education system.
There are few, if any, full-time professional trainers and not enough established institutional
capacity to provide ongoing training and professional development for all KRI teachers. There
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Figure 4.3
Percentage of Teachers Reporting They Had Received Training in Previous Two Years, by Subject
Taught, 2008-10
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SOURCE: 2010 RAND and MOE survey of teachers.

NOTE: Seventy-eight percent of surveyed teachers responded. Teachers who taught multiple subjects were grouped
into three categories: multiple subjects that include math, natural and physical sciences, languages, and social
sciences; multiple subjects that only include languages and social sciences; and multiple subjects that include arts,
P.E., health, and other subjects (human rights, computers, and an ‘other’ category).

RAND MG1140-4.3

are neither standardized training materials nor a standardized approach to training teach-
ers to teach the new curriculum. Consequently, the trainers have created their own materials
and offered training according to their own capabilities. During interviews, teachers reported
varying levels of quality. Indeed, principals and supervisors observing KRI teachers reported
that many teachers do not have the necessary preparation to teach well, even in their own
specializations.

Many practicing teachers are called upon to teach subjects outside of their special-
izations. Studies have shown that student achievement is lower when students are taught by
teachers who lack training in the subjects they are teaching.! About one-third of teachers we
surveyed reported teaching outside of their subject matter specialization (Figure 4.5). There are
significant differences across subjects. Nearly 40 percent of teachers in the sciences were teach-
ing outside their field, whereas around 25 percent of teachers in mathematics and English were
doing so. A Ministry supervisor interviewed in the field claimed that the 20 to 30 percent of
primary school teachers he estimated to be teaching outside of their subject specialization were
not qualified to teach the subject. He went on to explain that teachers were assigned to teach
subjects for which they are not qualified because of teacher shortages in those subjects.?

I UNESCO Institute for Statistics, 2006.

2 'The approximately 15 percent of teachers with a “general specialization” may lack the knowledge to teach

certain subjects.
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Figure 4.4
Percentage of Teachers Reporting That Training Received Was Sufficient, by Subject Taught, 2008-10
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SOURCE: 2010 RAND and MOE survey of teachers.
NOTE: Ninety-three percent of teachers responded.
RAND MG1140-4.4

Figure 4.5
Percentage of Teachers Reporting They Teach in an Area Different from Their Subject Specialization,
by Subject Taught, 2010
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Practicing teachers have difficulties implementing teaching methods for student-
centered learning. Student-centered education refers to a model of teaching that is gener-
ally represented by “minimal teacher lecturing, small group activities that engages students in
problem solving, and frequent questions and discussion.”> KRI teachers are now expected, as
part of the policy reforms of 2008—09, to use new, student-centered teaching methods. Yet the
Ministry and school officials in our interviews acknowledged that there is little understanding
throughout the K—12 system of how that is to be done. Indeed, there is some ambiguity among
researchers and practitioners globally about what student-centered instruction really entails
and how to go about implementing it.# All of this results in confusion about how to take this
approach and makes it difficult for teachers to implement it in the classroom.

A second problem is that classroom circumstances in the KRI make using student-
centered methods impractical for teachers. Class sizes are large, making it difficult for teach-
ers to provide the individual attention necessary for student-centered learning. Students sit
crowded in classrooms at small desks that do not support the small-group work characteris-
tic of student-centered learning. Over 60 percent of surveyed teachers indicated that having
too many students in the class posed a constraint to implementing student-centered instruc-
tion (Figure 4.6). Surveyed teachers also reported other constraints to implementing student-
centered learning, such as insufficient training (49 percent), not enough class time (48 percent),

and lack of teaching guides (41 percent).

Figure 4.6
Percentage of Teachers Reporting Constraints to Using Student-Centered Instruction, by Type of
Constraint, 2010
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3 Leu and Price-Rom, 2006.
4 Richardson, 2003; Lampert, 2000; Holt-Reynolds, 2000; MacKinnon and Scarff-Seatter, 1997.
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New Teachers Entering the Teaching Force Are Not Being Sufficiently Prepared
The challenges with preparing new teachers to teach the new curriculum in teacher colleges
differ from those for practicing teachers.

The current system for assigning students to post-secondary education does not place
high achievers in the teaching profession. In the KRI, students who have completed K-12
education do not choose their post-secondary academic program. Instead, the Ministry of
Higher Education assigns students who apply to university in a field of study on the basis
of their score on the secondary-school exit exam. According to our respondents in both the
university education programs and the teacher colleges, students assigned to become teachers
are among the lowest scorers on this exam.’ This process is unlikely to foster high quality and
strong motivation among the teaching force.

The teacher colleges do not provide enough training in pedagogy and teaching meth-
ods. Over 60 percent of current teachers surveyed indicated that their peers were “not at all”
or only “somewhat” prepared in a variety of classroom instructional areas, including applying
student-centered approaches, using different strategies to address the varying learning needs of
individual students, using various approaches to group students, engaging students in critical
thinking, and teaching the new curriculum.¢ There is general consensus across industrialized
and other countries that preparing future teachers in teaching methods, including providing
them with practical classroom experience, is important, although the amount desirable relative
to preparation in subject matter may vary.’

As a way to assess the relative amount of preparation in pedagogy and teaching meth-
ods that future teachers will receive in the new teacher colleges, we compared these colleges’
curriculum with that of two U.S. teacher colleges. We selected them partly because the new
curriculum implemented in the KRI is using adapted textbooks from U.S. publishers and
partly because of easy access to their curricula. For illustration, we chose to compare their
respective mathematics curricula (Table 4.1).8

In terms of the overall number of units required, the KRI colleges and U.S. colleges
are quite comparable—and the KRI requirements may be even greater. In the KRI colleges,
requirements vary from 138 units for prospective teachers of mathematics to 160 units for
prospective teachers of social science. The two U.S. colleges require 128 to 141 units. Yet

Table 4.1
Comparison of the Curricula of the KRI and Selected U.S. Teacher Colleges

Respected U.S. Teacher

Requirements KRI Teacher Colleges Colleges

Total units 138-160 128-141
Teaching methods and practice (number of units) 12 24-43
Practice in school settings (time equivalent) 0-% semester 1%2 semesters—1 year
Subject matter specialization (number of units) 60 28-34

5 'The highest scorers are assigned to medical schools, the next highest to engineering schools, and so on down the ranks
to other professional schools (such as business schools).

6 2010 RAND and MOE survey of teachers.

7" National Council for Accreditation of Teacher Education, 2008; OECD, 2005; Stoel and Thant 2002; Morey, Bezuk,
and Chiero, 1997.

8 University of Michigan, 2011a and 2011b; University of Wisconsin—Madison, 2011a and 2011b.
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there are three major differences between the KRI and U.S. teacher programs that may nega-
tively affect how well new Kurdish teachers are prepared to teach in a classroom:

* Students in KRI teacher colleges study little about teaching methods and practice, with
only 12 out of 138 units allocated to instruction in this area. Students in the U.S. teacher
colleges spend two to three times as many units studying teaching methods.

» KRI teacher colleges offer their students little, if any, actual classroom teaching practice
before they graduate. One of the KRI teacher colleges, for example, offers only half a
semester of teaching practice. In contrast, one of the U.S. colleges requires three-quarters
of a year of full-time supervised teaching in a classroom setting; the other requires more
than a year of teaching practice.

* Students in KRI colleges spend nearly twice as many units on subject matter specializa-
tion. They must study advanced mathematics (e.g., calculus and linear algebra), although
they will be teaching only elementary mathematics in basic schools. Consequently, that
part of their training may be excessive, and those units might better be devoted to train-
ing that is more relevant to what they will be doing as basic teachers.

The teacher colleges do not provide enough training on the new curriculum. Although
the KRI teacher colleges offer new teachers one general course on the new basic curriculum,
this is unlikely to be sufficient. There appears to be no deliberate alignment between the con-
tent of the new curriculum and the set of subject matter courses in the teacher colleges. Cur-
rent teachers that were surveyed indicated that their four top-ranking priorities were to receive
training in (1) curriculum content in the subject that they teach, (2) how to use curriculum
materials and frameworks, (3) how to develop daily lesson plans to guide classroom instruc-
tion, and (4) how to prepare homework assignments for students.’

New teachers educated in institutions other than teacher colleges may not receive
enough preparation in teaching methods. Many of the basic-education teachers needed in
the KRI over the next decade will be trained in other academic departments of universities.
However, university students specializing in such academic subjects as mathematics and the
sciences receive no training in pedagogy and teaching methods before they enter a classroom.
Nor are they trained in the new curriculum. Consequently, they may not be adequately pre-
pared to teach effectively.

Recommendations for Training Practicing Teachers

We recommend that the KRI implement five measures to better prepare practicing teach-
ers to teach the new curriculum more effectively:

* Establish regional training centers with professional trainers and standardized teaching
materials and methods.

* Focus training mainly on the subject matter to be taught, in line with the new curriculum.

* Focus pedagogy training on techniques most likely to be effective in the KRI’s large
classrooms.

9 2010 RAND and MOE survey of teachers. Also see Table 4.2, below.
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* Develop curriculum maps to help practicing teachers accurately deliver the content of the
new curriculum.
* Provide ongoing support to practicing teachers as they implement the new curriculum.

The basis for these recommendations is our interviews, focus groups, and survey, as well
as a review of the literature on teacher training in both developed and developing countries.
We have drawn specifically from training and professional-development interventions to sug-
gest concrete ways of bridging the gap between the knowledge and preparation of the KRI’s
existing teaching force and what is required by the KRI’s recent education reforms.

Establish Regional Training Centers with Professional Trainers and Standardized Teaching
Materials and Methods

Research suggests that to improve student achievement, systematic teacher training should be
provided regularly and on an ongoing basis. Regional training centers would provide stable
facilities in which to do this. They could be staffed by a cadre of full-time professionals whose
only job is training (as opposed to the current system of rotating in professionals from other
parts of the education system) and who use standardized materials.

To ensure professionalization, the trainers themselves will need intense initial preparation
to develop their expertise in both subject matter content and instructional practices, and then
ongoing training to keep their knowledge up to date. This may involve participating in train-
the-trainer programs provided in the KRI or abroad, as well as conferences, workshops, and
other trainer-preparation courses. According to interviewees, the Ministry of Higher Educa-
tion has allocated about $120 million per year to send students from the KRI to universities
in other countries for their degrees. To develop an internal capacity to prepare trainers, the
MOE could use some of these scholarships to send promising individuals abroad to acquire
master’s or doctoral degrees in education, with a focus, for example, on curriculum content or
pedagogy.

Standardizing the training will ensure that all KRI teachers receive the same high level
of instruction and have access to the same training materials. It will also enable the MOE to
make sure that the materials include all of the relevant content related to the new curriculum
and any other learning goals outlined by the Ministry.

Focus Training Mainly on the Subject Matter to Be Taught, in Line with the New Curriculum
It will be important to make the most efficient use of training time because training may be
expensive, and it will take teachers away from their other duties. The new curriculum demands
knowledge of both new subject matter and appropriate teaching methods. But there is likely
to be too little time during any given teacher training session to cover both of these areas thor-
oughly. Consequently, the MOE will need to set priorities between the two in terms of how
training time will be spent.

A teacher’s knowledge of the subject matter he or she is teaching has been associated with
higher student achievement.!® Achievement is highest when teachers have in-depth knowledge
of the subject matter—regardless of what teaching method they employ (lecturing, small-
group work, individual work, group work at the blackboard, etc.).!" Training of teachers in the

10 Hill, Rowan, and Ball, 2005; Yoon et al., 2007; Glewwe and Kremer, 2005; Clewell et al., 2004.
I Glewwe and Kremer, 2005; Hill, Umland, and Kapitula, 2009; Lewis, 2010.
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content of the subjects they will teach in particular, as opposed to training on teaching meth-
ods, has been found to have the most consistent link to gains in student achievement.!? Given
the need for efliciency in training and, accordingly, the need to prioritize, the Ministry should
focus teacher training on improving knowledge of the subject matter to be taught first.

Among teachers surveyed in the KRI, 38 percent of teachers in grades 1-6, 41 percent in
grades 7-9, and 49 percent in grades 10-12 considered training in curriculum content in the
subject they teach to be their top priority among 14 possible training areas. Other top-ranked
priority training areas included developing daily lesson plans, using curriculum materials and
frameworks, and modifying or adding to the curriculum. Less important according to sur-
veyed teachers were areas such as training in developing student assessments and training in
using different strategies to address the varying learning needs of individual students. (See
Table 4.2.)

There were only small variations across teachers of different levels, with one exception:
Teachers of higher grades (9-12) were more likely than teachers of lower grades (1-6) to assign
a higher ranking to training for “modifying or adding to curriculum to suit your students’ level
and learning needs.”

The centers should regularly (such as every three to five years) gather information from
teachers on their professional development and training needs. Doing so will allow teachers to

Table 4.2.
Teacher-Reported Training Priorities, 2010
All Grades
Percentage of

Training area Teachers Rank
Curriculum content in the subject(s) | teach 40 1
Developing daily lesson plans to guide classroom instruction 34 2
Using curriculum materials and frameworks 33 3
Modifying or adding to curriculum to suit your students’ level and learning needs 30 4
Preparing homework assignments for students 29 5
Applying student-centered instructional methods 26 6
Engaging students in critical thinking 23 7
Incorporating instructional technology in teaching 19 8
Examining or changing scope or sequence of the coverage of specific curricular topics 18 9
Managing classrooms and addressing student discipline 15 10
Using various approaches to group students 14 1"
Identifying students with special education needs 13 12
Developing student assessments and analyzing results to target instruction 12 13
Using different strategies to address the varying learning needs of individual students 11 14

SOURCE: 2010 RAND and MOE survey of teachers.

NOTE: Ninety-one percent of teachers reporting. The rankings are based on the percentage of teachers within
each grade level and are for all grade levels reporting the area as a top 3 priority relative to the other areas.

12 Yoon et al., 2007; Glewwe and Kremer, 2005; Clewell et al., 2004. Studies of primary-level schools find moderate gains
(21 percentile points) in student performance on standardized tests in mathematics, science, and language arts/reading for
students whose teachers received significant professional development (at least 14 hours) of content-based training (Yoon et

al., 2007, p. 2).
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reflect on their own strengths and weaknesses, as well as the supports they require to promote
their professional and career growth.

Focus Pedagogy Training on Techniques Most Likely to Be Effective in the KRI's Classrooms
The student-centered teaching methods that KRI teachers are being asked to implement as
part of the recent policy reforms may not be the best choice for KRI classes. First, because
practicing KRI teachers lack an understanding of what student-centered learning entails or
how to go about providing it, their attempts to apply these methods in the classroom could be
counterproductive unless they receive further training. Research on schools in other countries
that encouraged student-centered learning found that when teachers tried to use these practices
without fully understanding what the practices entailed, teachers could feel overwhelmed and
the result could be poorer instruction.'> Moreover, studies generally have produced limited
empirical evidence that student-centered instruction results in better learning outcomes than
traditional approaches do. Thus, it may be unwise to make this form of instruction a central
pillar of education reform.'

Second, 65 percent of surveyed teachers reported that large classes posed a constraint to
implementing student-centered instruction (see Figure 4.6, above). Student-centered learning
requires that teachers try different approaches to organizing students around learner-centered
activities. It also requires teachers to give all students sufficient individual attention to actively
engage them in their learning. These approaches may be difficult to implement because of the
limited space in many of KRI’s classrooms, and may be especially so if teachers are not pro-
vided with adequate training in these methods.

A more appropriate approach for the KRI at this point in time is to strengthen the teach-
ing methods with which practicing teachers are familiar (such as traditional lecturing) while
introducing new practices that have proven effective elsewhere. Research has shown that one
of the most effective teaching methods is to deliver instruction in a clear and structured way.
Therefore, pedagogy training might focus on preparing teachers in how to provide an over-
view of course content at the beginning of the class, organize course content in a step-by-step
sequence, signal transitions between sections of a lecture, stress key points, use examples to
illustrate key points, pause briefly at appropriate times to assess student comprehension, avoid
unnecessary information, and review course content periodically during the lecture and at the
end of the class.”s

In the longer term, as teachers become more familiar with the content of the new curricu-
lum, the Ministry and teachers can explore alternative pedagogical approaches.

13 This was found to be the case in Qatar and Bolivia, examined, respectively, by Zellman (2009) and Contreras and Tala-
vera Simoni (2003).

14 Richardson, 2003; Din and Wheatley, 2007; Le et al., 2009; Wilson et al., 2010.
15 Scheerens, 2004; Chilcoat, 1989; UNESCO, 2004.
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Develop Curriculum Maps to Help Practicing Teachers Accurately Deliver the Content of the
New Curriculum
Curriculum maps have been found to improve student achievement.'® These maps combine
content, suggestions for teaching methods and classroom exercises, student assessment, moni-
toring, and teaching plans, and provide teachers with step-by-step guidance on how and what
to teach. Essentially, a curriculum map is a grade-specific form of navigated instruction, with a
detailed schedule of expectations and deadlines for a course. The subject matter to be covered
can be divided into the number of days, class periods, or even minutes for each topic.”” In this
way, curriculum maps help ensure that the curriculum is presented in a standardized fashion.'s
Before creating its own curriculum maps, the MOE should check with the publishers of
its textbooks to learn if they currently offer curriculum maps for those textbooks. The Ministry
might also want to partner with a city or state in the United States that uses curriculum maps
in order to adapt them for the KRI." An important first step would be to set up a committee
of some of the KRI’s best supervisors and teachers, who would then be responsible for develop-
ing curriculum maps for each subject in the new curriculum.

Provide Ongoing Support to Practicing Teachers as They Implement the New Curriculum
Combining formal training sessions with hands-on experience and continued consultation
even after training is completed has proven to be much more effective than training alone.?
Teachers in the KRI reported having limited access to supports, such as working with teachers
in the same subject(s) that they teach, working with teachers in other subjects, and receiving
feedback on their teaching from peers, head teachers, and school administrators (Figure 4.7).
Just over half of teachers reported working with other teachers in the same subject to plan les-
sons and review curriculum, and 44 percent of teachers reported working with other teachers
in other subjects to align curricula and ensure instructional continuity. Moreover, a significant
number of teachers seem not to be receiving feedback from peers or school leadership.

The MOE can provide support to assist in the implementation of the new curriculum
in several ways. These recommendations stem from cross-national studies that have looked at
ways to promote development and retention of effective teachers.?!

Assign new teachers a mentor. Junior teachers could receive mentoring from senior teach-
ers to help them navigate the first few years on the job. For many junior teachers, these years
can be intimidating and overwhelming. A mentor can ease the transition and help improve
teacher retention rates. Studies have shown that it is critical to provide new teachers with sup-
port, because the struggles that many of them undergo during the first few years of teaching
can impact performance and lower the retention of good teachers. In countries that do provide
induction programs for new teachers, assigning a mentor for up to a year is a common way

16 Fairris, 2008; Lucas, 2005; Shanahan et al., 2005; Newmann, Bryk, and Nagaoka, 2001; and Roehrig and Garrow,
2007.

17" David, 2008.

18 One drawback of using curriculum maps is that they may constrain a teacher’s ability to introduce material not included
in the map but relevant to student needs.

19" This could also be an opportunity to engage in training and collaborative learning.
20 Klein, 2004; Kremer, Walker, and Schliiter, 2007; Plevyak, 2007; Joyce and Showers, 2002.
2l OECD, 2005.
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Figure 4.7
Percentage of Teachers Who Received Support, by Type of Support, 2009-10
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of addressing this concern.?2> Mentors can be drawn from more-experienced teachers from the
same school, teachers from another school, or teacher retirees. In some countries, mentors are
provided additional compensation or relieved of some of their duties to perform their mentor-
ing activities.

Ensure ongoing access to expert advice. Teachers may not fully understand, absorb, or
be able to apply what they have learned in training. They may have questions as they attempt
to change their instructional practices in the classroom. Offering them access to expert advice
can help minimize these problems. This advice can come in the form of semi-regular visits
from trainers to schools to counsel teachers and answer questions, and having teachers repeat
training over time.

Create peer-to-peer support for teachers. Teachers could also gain valuable professional
advice from their colleagues. The Ministry might implement two measures to facilitate this:

* Train all teachers in a single school at the same time. Teachers who participate in training
collectively are more likely to reinforce what was learned and implement new instruc-
tional methods in the classroom.??

* Establish professional learning communities that bring together teachers in the same
school and teachers at nearby schools. Inter-school collaboration—such as joint lesson
planning, classroom observation, and regular meetings—can promote curriculum align-
ment and knowledge exchange.?* The objective is to facilitate teachers from different
schools to meet regularly to discuss the curriculum and share ideas on teaching methods.

22 OECD, 2005.
23 Borko, 2004; Desimone et al., 2002, p. 102; Garet et al., 2001; Hill, 2001.

24 Borko, 2004; Desimone et al., 2002, p. 102; Garet et al., 2001; Hill, 2001; Loucks-Horsley, Stiles, and Hewson, 1996;
Knapp, 1997.
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Professional learning communities can help reduce feelings of isolation or being over-
whelmed in an environment of education reform.

Recommendations for Upgrading the Training of New Teachers

We recommend that the KRI implement several measures to upgrade the training of new
teachers:

* Set higher requirements for assigning secondary-school graduates to teacher and educa-
tion colleges.

* Provide new teachers recruited from various university programs with training in teach-
ing methods.

* Restructure the curriculum of the teacher colleges.

Similar to the recommendations on improving the training of practicing teachers, these
recommendations draw upon our interviews, a teacher survey, and a review of the literature.

Set Higher Requirements for Assigning Secondary-School Graduates to Teacher and
Education Colleges

The KRI needs to recruit highly qualified and motivated people into the teaching profession.
Yet the current system of assigning students who score in the lower tiers on the secondary-
school exit exam to teacher colleges presents an impediment. There are two ways to change this
without necessitating major reform: One is to raise the minimum score that a student needs on
the grade 12 exit exam to be assigned to the teacher track so that it falls just below the score
required for engineering schools. In this way, students entering the teaching profession will
be higher achievers than is currently the case. The second way to effect the change is to allow
students who score high on the exit exam to enter a teacher college or university education pro-
gram if they want to, instead of assigning them to a different professional school.?

A more comprehensive measure—and one involving a much greater degree of change—is
to reform the assignment system. The goal would be to eventually move toward a fully self-
selective system in which students make their own choice of post-secondary discipline, subject
to minimal requirements set by individual academic departments. While this will not guaran-
tee that all students choosing the teaching profession are among the higher scorers, it is likely
to ensure higher motivation and a broader spectrum of qualifications among the future teach-
ing corps.

Recruitment of higher-motivated students may be eased by the high desirability of secur-
ing government employment among Kurdish youths because of its stability, disproportionate
benefits relative to the private sector, and competitive wages, as noted in Chapter Three.26 A
potential limiting factor is a perception, by about half of teachers surveyed, that teaching is not

25 Such a change would require coordination among the various institutions affected.

26 These favorable conditions for teacher recruitment are likely to change over time as the economy develops and diversifies,
but this process will take time.
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a well-respected profession in the KRI.2” However, this perception may become less limiting
over time to the extent that higher-scoring students are assigned to the teaching profession.

Provide Training in Teaching Methods to New Teachers Recruited from Various University
Programs

The MOE should provide recent university graduates hired to teach in basic and secondary
schools with one to two semesters of training in pedagogy and teaching methods, while at
the same time arranging for them to work as teacher aides in classrooms for up to 2.5 days
per week. In this way, current teachers will receive additional help from these teaching aides
while the new teacher recruits gain invaluable classroom experience. The practicing teachers
we interviewed indicated that they would welcome such assistance, given their relatively large
class sizes. Teacher aides can free them up to pay more attention to lower-performing students
and to teach students in smaller groups.

Restructure the Curriculum of the Teacher Colleges
The Ministry of Higher Education should consider restructuring the curriculum of the teacher
colleges along the following lines:

* Increase the number of courses on teaching methods.
* Require the equivalent of one to two semesters of practical experience in a classroom
setting.

As noted earlier, a significant focus on pedagogy, teaching methods, and practical experi-
ence is standard practice in most countries. Indeed, there is support, albeit limited, for the idea
that preparation in teaching methods can contribute to more-effective teaching, particularly if
it is designed to be subject specific (for example, on how to teach mathematics or sciences).?8 In
addition, consideration should also be given to

* aligning the new curriculum for basic schools more closely with the content of the required
courses for subject-area specializations. This would better prepare new teachers to teach
the new curriculum and would allow teacher colleges to reduce the number of subject-
matter courses that are not related to the basic curriculum content.

* requiring students to select both a major specialization (as they must do currently) and a
minor specialization. This would not necessarily add to the total number of units required
to graduate, but it would require some redistribution of the types of courses required (for
example, fewer courses in the major specialization in order to create time for courses in a
minor specialization). Adding this requirement would eventually provide the MOE with
more flexibility in assigning teachers to schools, as teachers would be able to teach two
different subjects. It would also provide principals with greater flexibility in assigning
teachers to classrooms.

Restructuring the curriculum along these lines will require the organizations involved
to plan and coordinate carefully. These include the MOE, the Ministry of Higher Education

272010 RAND and MOE survey of teachers.
28 Education Commission of the States, 2003; Wilson, Floden, and Ferrini-Mundy, 2001.
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(which oversees the teacher colleges), and the deans of the teacher colleges. There may not be
enough faculty members with the right expertise and skills to cover the new distribution of
courses in the curriculum. In this case, new faculty may have to be hired or developed, and
existing faculty may need to be retrained, especially in teaching methods. To assist in planning
for a restructuring of this sort, the stakeholders involved should seek advice from a respected
international teaching college. Given the multiplicity of the proposed changes, we suggest that
they initially be implemented in one college so as to gain experience and assess their effective-
ness before they are implemented in all teacher colleges.

Students Need More Instructional Time

Currently, the amount of time students spend in the classroom is another challenge to provid-

ing high-quality education in the KRIL

The KRI Generally Provides Less Instructional Time in Its Schools Than Do OECD Countries
and Many Other Countries in the Middle East

KRI schools offer students fewer hours of instructional time annually than schools in most
countries with high-achieving students. Schools in the OECD member countries, for example,
provide students in grades 1-6 with about 100 hours more time per year in the classroom, on
average, than do KRI single-shift schools and about 250 hours more per year than do KRI
double-shift schools (Figure 4.8).22 KRI grades 7-9 similarly offer less instructional time than
the OECD average, which is nearly 900 hours per year. KRI single-shift grade 7-9 schools
offer 765 hours per year; KRI double-shift schools, 595 hours.

Schools in other Middle Eastern countries also offer more annual instructional time than
do KRI schools. In Egypt, for example, students spend about 1,200 hours per year in the class-
room. Morocco offers about 800 hours of class time. At 693 hours per year, KRI single-shift
schools provide more time than schools in Lebanon, Tunisia, and Yemen, each of which offers
about 600 hours. But the amount of time provided in these three countries is still about 60
hours more than is provided in KRI double-shift schools.3

The need for KRI schools to operate in shifts is a primary source of this problem.>" All
schools in the KRI operate six days a week. But whereas schools that operate in single shifts
typically offer students five hours a day, double-shift schools only offer four hours a day in
each of the two shifts (morning and afternoon). In addition, the school year in the KRI is 170
days, shorter than the average of 180 days in OECD countries. When this shorter school year
is combined with the reduced number of hours in the double-shift schools, it results in a con-
siderable deficit.

The lower number of instructional hours affects quality of instruction. In our survey of
teachers, 48 percent of teachers reported not having enough time in class to teach the new cur-
riculum (see Figure 4.2, above). In addition, during our interviews, many teachers reported
that they do not have enough class time to fully cover all the lessons of the new curriculum.

29 OECD, 2009a.
30 Abadzi, 2009.

3l KRI schools that share a building with another school are usually in a similar situation.
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Figure 4.8
Number of Instructional Hours per Year in OECD Countries and in the KRI, Grades 1-6
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Instead, they must either teach their subjects in less depth than they would like or skip parts
of the curriculum. Furthermore, the textbooks used in the new curriculum are translations of
American textbooks, which were designed for more instructional time per year than is pro-
vided in the KRI and are not adapted to suit KRI’s context.

Recommendations for Increasing Instructional Time

Research shows that increasing instructional time in classrooms can be an effective way of
increasing student achievement.’? Provided the added instructional time is spent on tasks, it
will enable KRI teachers to cover the curriculum more fully; and if teachers are not rushed
during class, it may improve their teaching. It will also increase equity among KRI students—
at both single- and double-shift schools—because they will all receive the same amount of
instructional time in a year.
The KRI has four options for increasing instructional time in K12 schools:

Increase the number of annual school days in all schools.

Increase the length of the school day in double-shift schools.
3. Increase the number of annual school days in all schools and the length of the school

day in double-shift schools.

4. Increase class time per unit and adjust time allocated to academic subjects.

=

32 Cerdan-Infantes and Vermeersch, 2007; Benavot et al., 2004; Millot and Lane, 2002; Valenzuela, 2005; Bellei, 2009.
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Option 1: Increase the Number of Annual School Days in All Schools

Increasing the number of school days in all KRI schools to 190 days (from 170) a year would
make a significant difference in the amount of time students spend in the classroom. In grades
1-6, instructional time would increase by 12 percent in both single- and double-shift schools,
and in grades 7-9, by 11 and 18 percent, respectively. Single-shift schools would then be pro-
viding only slightly less annual instructional time than the OECD school averages. However,
in double-shift schools, the time provided would still be less than the OECD averages, increas-
ing by about 63 hours annually in grades 1-6 and 68 hours annually in grades 7-9. (See Figure
49.)

Option 2: Increase the Length of the School Day in Double-Shift Schools

Double shifts have been used in such high-achieving countries as Singapore, South Korea, and
Hong Kong. Studies have shown that schools in Asia, Latin America, and Africa that operate
in two shifts can produce levels of student achievement generally equal to single-shift schools,
if they provide enough instructional time.?? While there are modest differences in achievement
in some cases, the literature generally concludes that given shortages in infrastructure, children
are still better off receiving double-shift schooling than no schooling at all. Double shifts can
give more students access, reduce class size, and make it easier to justify spending on libraries,
laboratories, and other infrastructure at schools if each school serves two shifts of students,
improving the quality of education in a system as a whole.?

Figure 4.9
Hours of Instruction per Year in OECD and in KRI Schools, by Grade Level, Length of School Year, and
Length of Daily Shift
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33 Bray, 2008.
34 Bray, 2008; Fuller et al., 1999; Valenzuela, 2005; Garcia and Concha, 2009; PASEC, 2003; Batra, 1998.
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Double-shift schools in Latin America, Asia, and India commonly operate in two five-
hour shifts.?> In KRI double-shift schools, instructional time could be gained by adding an
hour to the current four-hour shift. For example, the first shift could run from 7:30 a.m. to
12:30 p.m.; the second, from 1:00 p.m. to 6:00 p.m.3¢ This would increase annual instruc-
tional time to 693 hours in grades 1-6 and 725 hours in grades 7-9—an increase of about 25
percent (Figure 4.9).

Disadvantages of this measure may be that starting classes earlier and ending them later
might present difficulties for some children and teachers if they must arrive at or leave school
when it is dark or, in the case of teachers, if they work a second job.

Option 3: Increase the Number of School Days in All Schools and the Length of the School
Day in Double-Shift Schools

As discussed above, this is our recommended option. Combining a five-hour school day (six
days a week) with 190 school days annually in both single- and double-shift schools would
have a marked effect. In single-shift schools, hours of instruction would increase by about 12
percent. In double-shift schools, the increase would be about 44 percent (Figure 4.9). As a
result, all KRI students would receive the same amount of instructional time:

* 775 hours per year in grades 1-6
* 860 hours per year in grades 7-9.

Implementing these measures would bring the number of hours KRI students spend in the
classroom in line with those of students in OECD countries.

Option 4: Increase Class Time per Unit and Adjust Time Allocated to Academic Subjects
This measure would increase hours of instruction by reducing the transition time between
classes and including more time in units that the Ministry decides are more important. Cur-
rently, class periods are 50 minutes in the KRIs single-shift schools and 40 minutes in its
double-shift schools. By making class periods longer and at the same time decreasing the
number of periods in a day, the MOE could reduce transition time between classes, thereby
increasing instructional time.

For example, the Ministry could make class periods in single-shift schools 10 minutes
longer (increasing them from 50 to 60 minutes) and have five periods per day instead of six.
This would result in one less transition period each day, which would add about an hour of
instructional time per week. Students would gain 10 minutes of instruction per day—or 34 to
38 hours per year, or 5 percent of total instruction time. However, depending on the length of
the school year, this gain can be relatively minimal.

At the same time, the Ministry would need to significantly restructure the current sched-
ule. Changing the schedule in this way would mean that some subjects will gain class time,
and some will lose class time. The Ministry would need to prioritize which subjects should
gain time and which subjects should lose time on a grade-by-grade basis. In addition, in KRI
schools, students do not spend their day with a single teacher who can adjust and make deci-
sions about how to spend time when necessary. Rather, students change teachers at the end of

% Bray, 2008; Linden, 2001.
36 Bray, 2008; Linden, 2001.
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every period. Extending the lengths of periods for some classes in one grade has implications
for the daily schedule of all other students in the school. Therefore, these adjustments can be
complicated. Compared with the other three options, there may be too little gain and too
much effort involved in implementing this measure to make it of good value.

Recommended Option

Of the four possible options for increasing instructional time in K-12 schools, we recom-
mend the third one: The KRI should increase the number of annual school days in all schools
from the current 170 to 190 and should lengthen the shifts in double-shift schools from the
current four to five hours, thereby bringing the double-shift schools in line with the single-
shift schools. Implementing both of these measures will bring the instructional time in KRI
schools up to international norms, but will, of course, have some costs and other implications.
Cost implications include an increase in teacher wages with the longer school year, additional
utilities and maintenance for buildings that accommodate students for more time, and com-
munication to schools, parents, and students about implementing new policies. The increase
in teacher wages for lengthening the school year is anticipated to be the major additional cost.
We do not expect that wages will have to be increased with the lengthened school day, since
teachers who already teach the longer shift in single-shift schools receive no more pay than
those who teach the shorter shift in double-shift schools. Costs associated with additional
maintenance are not expected to have a big impact on the budget, and costs associated with
communicating the changes to parents are expected to be an initial expense only.

High-Performing Students Need More Opportunities for Accelerated
Learning

A lack of challenging learning opportunities for Kurdish students who demonstrate above-
average talents and particular promise is a third factor contributing to student underachieve-
ment in the KRI at the present time.

High-Performing Students in Kurdistan Have Few Opportunities for Accelerated Learning
We described the current handful of opportunities for high-performing students in the KRI in
detail in Chapter Two. The absence of accelerated opportunities for high-performing students
is problematic for several reasons. Teachers must manage the learning needs of many kinds of
students (including those who are failing and repeating grades) in their classrooms. As a result,
they may not be able to offer high-performing students the more in-depth and demanding edu-
cational experiences that enable them to live up to their potential. When the most-promising
students lack such opportunities, the KRI runs the risk of failing to produce the future lead-
ers in government, business, health, and education that it will need to advance its economy
and society and eventually compete in the global market. Developing a highly educated and
capable group of such leaders, entrepreneurs, and engineers may help the KRI build and diver-
sify its economy.
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Recommendations for Expanding Learning Opportunities for High
Performers

Tracking students into classes according to their academic performance is common in many
OECD and other countries, including Germany, the United States, France, Switzerland,
England, Tunisia and Turkey. It is also frequent in Asian countries, such as South Korea and
Taiwan. The form of tracking may differ and range from assigning high performers to differ-
ent schools, different classes within a school, or different groups within classrooms. The age
at which students are tracked also differs, with some countries putting students on different
tracks as early as grade 7 and others at grade 9 or 10. A third area of variation is the proportion
of students tracked: Some countries, such as Finland and Tunisia, assign only a small percent-
age of students to a high-performer track, whereas others, such as Jordan, Korea, and Turkey,
offer this opportunity to a broader group.’”

The effects of tracking high-performing students—both positive and negative—are still
very much disputed. But there is consensus in the literature that focusing teaching material
on the needs of high performers benefits these students cognitively by enabling them to study
in a more challenging environment. One major advantage of identifying and tracking high-
performing students is that it allows teachers to better design lessons to these students’ level of
ability and assign them advanced work. Studies have shown that students given these opportu-
nities can learn more and achieve at higher levels, increasing their long-term educational and
professional prospects.’ Another advantage is that it is potentially a more efficient and effective
way of expanding the pool of leaders and entrepreneurs than are education policies directed at
improving the whole system and all students, including most of the other recommendations
made in this report.?

Tracking may also have some undesirable effects, however. Some studies suggest that it
stigmatizes those students not placed in the high-performing tracks and reduces opportunities
for academic stimulation from the higher-performing students who can serve as role models.
It may also result in an increase in disparities between high and low performers.* However,
some findings also suggest that much of the inequality that may emerge from tracking high-
performing students can be diluted or even eliminated if the level of instruction in the low and
predominant track is not reduced. Also, much depends on the number of students who are
tracked and how they are tracked. A recent OECD report concluded that countries that have
fewer track options and a relatively low incidence of students tracked by ability tend to perform
better and have lower socio-economic inequalities. In our recommendations, presented below,
the proportion of students to be assigned to a single track is low compared to the OECD aver-
age of 12 percent of students tracked in all subjects and 55 percent of students tracked into
different classes within schools for some subjects.!

To broaden the learning opportunities of the KRI’s high-performing students, we recom-
mend considering the following measures:

37 OECD, 2010.

38 Ariga and Brunello, 2007; Duflo, Dupas, and Kremer, 2009; Gamoran, 2009.

39" Pritchett and Viarengo, 2009.

40 Hallinan, 1994; Gamoran, 1992; Braddock and Slavin, 1992; Dweck, 2006; Hesson, 2010;
41 OECD, 2010; Gamoran, 1996; Broaded, 1997.
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Select students for the high-performing track in a transparent way. Teacher assess-
ments, a voluntary or mandated test, or a combination of both should be the basis for selection.
To avoid concerns about discrimination or the appearance of unfairness, basing assignment
uniquely on a test may be preferable. Making the test voluntary rather than mandated would
place the decision to apply for high-performing status on students and their parents. The down
side is that it may disproportionately benefit children of well-to-do or better-educated parents.
Making the test mandatory would make selection more even-handed and also draw students
assigned to the high-performing track from a larger pool.

Assign students to the high-performing track in grades 7 and 10. Tracking should start
when students are entering either grade 7 or 10. Given that the majority of KRI students cur-
rently do not continue from basic school into secondary school, offering the tracking option at
entry to grade 7 may be preferable. If high-performing students enter a high-performing track
at this age, they are likely to gain a strong foundation of excellence in education, better prepar-
ing them for secondary school and later university. The KRI might offer another opportunity
for admission at grade 10 so that high-performing students who perhaps missed their opportu-

nity in grade 7 have another chance.

Start small and aim to gradually enter 10 to 15 percent of students into a high-perform-
ing track. It may be preferable to start the program relatively small in an experimental way.
This will help minimize any possible adverse effects. A reasonable goal might be to enlarge the
program to 10 to 15 percent of the target-age student population within the next decade or so.

Track high performers in separate schools. Tracking high-performing students in sepa-
rate classes within the same school that regular students attend is feasible only in schools where
there are enough students to create several classrooms in each grade. However, given that basic
schools in the KRI are relatively small, this approach is unlikely to work. In contrast, if the
Ministry assigns high-performing students to separate schools, it could build on the set of typi-
cal schools already in operation. This approach also offers the Ministry a chance to experiment
with modifying the content of the curriculum in these schools. Lessons learned about offering
high-quality education in the tracked schools could also inform future quality improvements
in other schools.



CHAPTER FIVE

Strategic Priority Three: Strengthening Accountability and
Incentives

In its 2008 report titled 7he Road Not Traveled: Education Reform in the Middle East and Africa,
the World Bank argues that the reason education reforms in these regions have not produced
desired results is that insufficient attention has been devoted to motivational and accountabil-
ity concerns and to the extent to which the behaviors of teachers, school leaders, and parents
are aligned with the broader national goal of education improvement.! Building on current
practices in the KRI education system, this chapter discusses the role that selected expanded
accountability measures and incentives can play in further advancing quality in the KRI edu-
cation system.

We first describe the main issues associated with the current performance evaluation
system and the incentives offered to school leaders, teachers, and parents to become agents for
change. We then provide recommendations for changes to strengthen and make more effective
the system currently in place. Stopping short of proposing a comprehensive redesign of the cur-
rent system, we attempt to strike a balance between the need to strengthen accountability and
incentive measures in order to drive improvement, and the feasibility of implementing such
measures without overburdening a system that has other pressing needs, as outlined earlier in
this report.

Accountability and Incentive Issues

Collecting and reporting objective information on how various components of the education
system are performing is essential to making the strategic policy decisions needed to drive
education improvement. Performance-based assessments and monitoring, however, are not suf-
ficient to drive education improvement. It is also necessary to have appropriate incentives in
place, incentives that encourage teachers, school leaders, and parents to embrace certain behav-
iors and that discourage other behaviors.

At present, the rudimentary system that KRI has in place to evaluate performance, col-
lect and use information, and encourage desirable stakeholder behaviors is not functioning in a
way that drives education improvement (see Chapter Two). This system has several main issues:
an insufficiently robust teacher evaluation, a weak support and incentive structure for teach-
ers and principals, and a lack of information for gauging progress and performance of schools.
Along with the current inadequate capacity to match rising enrollment and issues of quality

1" World Bank, 2008.
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of instruction, these issues are the most pressing problems facing the KRI’s K12 education
system today.

The Evaluation Process for Teachers Is Not Sufficiently Robust to Identify Low Performers
Accurately, and There Are Few to No Consequences for Poor Performance

Supervisors from the MOE play a dual role in K-12 education: not only are they supposed to
provide the first line of support for teachers who need help with the new 2008 curriculum and
instructional methods, they also must evaluate teacher performance. In our field interviews,
teachers and members of the Ministry staff alike reported that supervisor visits were too few
and too short (often just a day) to allow supervisors to perform both of these roles—objectively
evaluating teachers and transferring knowledge. This assessment was generally confirmed in
our survey of teachers. Twenty-eight percent of teachers reported that a supervisor did not
observe their instruction or meet with them during the 2009-2010 academic year (Figure 5.1).
Also, an additional 29 percent reported that a supervisor met with them or observed them
only once or twice during the year, suggesting that infrequent follow-up is occurring between
supervisors and teachers.

Ministry officials also called into question the rating system used to assess teacher perfor-
mance (described in Chapter Two). They expressed doubts about how effectively the system is
able to identify poorly performing teachers and their areas of weakness. Currently, for instance,
out of more than 89,000 teachers in the K-12 system, only about 2 percent to 3 percent
received a “poor” rating. Yet at the same time, principals report that many teachers lack the
knowledge to implement the new curriculum.

Also, teacher evaluation is not in step with the recent changes to the national curricu-
lum. For example, the evaluation form that supervisors use to rate teachers has not been fully

Figure 5.1
Percentage of Teachers Interacting With Supervisors, by Frequency of Interaction and Grade Level,
2009-10

100

80 |—
2
(]
3
g 60— Il 3 or more
hal
8 [J1to2
)
g a0 |- [ None
(]
e
[7]
o

20 —

0

1-6 7-9 10 Total

SOURCE: 2010 RAND and MOE survey of teachers.

NOTE: The question asked the number of times supervisor observed the teacher’s classroom or met with him/her.
First-year teachers were not included. Seventy-six percent of surveyed teachers responded.

RAND MG1140-5.1



Strategic Priority Three: Strengthening Accountability and Incentives 77

revised to align with new, higher standards for what and how teachers are expected to teach.
This makes it difficult to identify those teachers who are having the most problems implement-
ing the new curriculum.

Finally, the current teacher performance evaluation process provides no follow-up for
poorly performing teachers. Ministry stakeholders and school leaders reported that teachers
are rarely dismissed for low performance. Although underperformers are supposed to receive
additional training, interviewees reported that this seldom takes place.

At present, the only means of dealing with underperformers is to transfer them to another
school. Some principals with the wherewithal to remove teachers from their school are able to
do so, and this occasionally does happen. But the vast majority of school leaders have limited
authority to effectively deal with a poorly performing staff member. Moreover, this “solution”
merely shifts the problem from one school to another.

The Current Support Structure for Teachers Does Not Meet Their Needs

Underlying the weak support structure for teachers are three main concerns: the reported lack
of sufficient qualifications of the supervisors who are supposed to train and support teachers,
the dual and potentially conflicting role that supervisors assume, and the limited role that prin-
cipals play in evaluating teacher performance and making personnel decisions.

Many supervisors lack sufficient qualifications for training and supporting teachers.
Introduction of the new curriculum has been challenging for the KRI’s K-12 teachers. Several
teachers we interviewed expressed feelings of isolation and of being overwhelmed with what
they consider to be unreasonable expectations. The current system of sporadic and brief visits
from Ministry supervisors, as noted earlier, is reportedly not enough to meet teachers’ needs
for support.

Even when supervisors visited the schools, teachers rarely were given information or feed-
back on instruction or help on teaching the new curriculum. For example, 44 percent of teach-
ers reported that they did not meet individually with supervisors to discuss the new curricu-
lum or to discuss instructional methods and approaches. Of the remaining 56 percent, nearly
half indicated the interactions were not helpful or only somewhat helpful. Furthermore, over
half of the teachers reported that the supervisor did not meet with them as a group to discuss
instruction or curriculum, and more than 30 percent of teachers reported that they were not
observed or provided feedback on using the curriculum materials and on improving their
teaching (Figure 5.2). Teachers in the upper grades (7-12) were less likely than primary-grade
teachers to interact with supervisors on instruction and the new curriculum.

Part of the problem, according to our respondents, is that many supervisors lack sufhcient
qualifications to perform effectively in their supportive role since they have not received the
intensive training required to make them experts in their subject area. Ministry officials gener-
ally agreed that the training provided to supervisors is not sufficient.

The process by which supervisors are selected also needs improvement: It is presently
neither rigorous nor standardized. Ministry officials noted a need for a more robust system to
evaluate the suitability of candidates, one that includes an assessment of academic qualifica-
tions, career and experience, managerial experience, leadership, and personality traits.

Supervisors play a dual role that can present a conflict of interest. Supervisors are
expected to adopt a dual role as trainers and evaluators that can be both challenging and
present a conflict of interest. When supervisors train and evaluate the same teachers, they are



78 Strategic Priorities for Improving Access to Quality Education in the Kurdistan Region—Iraq

Figure 5.2
Percentage of Teachers Interacting With Supervisors, By Topic Discussed and Usefulness of
Interaction, 2009-10
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implicitly evaluating their own training. Their role as trainer compromises their ability to
objectively perform their role as evaluator.

The role of the school leader or principal is limited in guiding and supporting teacher
behavior. Principals contribute only 25 percent to the overall evaluation of teachers in their
schools; the remaining 75 percent falls to supervisors. Yet supervisors rarely observe classrooms
or meet with teachers, as noted earlier, whereas principals are on site daily. This disproportional
allocation of the weight that each evaluation carries gives principals little incentive to play a
more prominent role in personnel decisions and aspects of instructional leadership that target
teacher behavior. Principals who did take initiative and assume instructional leadership roles
did so on their own, not through an existing support and incentive structure.

School Leaders, Parents, and Other Stakeholders Have Limited Information on School
Performance Systemwide

Key to improvement in an education system is a process for gathering data on performance
and for equipping stakeholders (principals, teachers, parents, and policymakers) with informa-
tion that affords them a broader view of how aspects of the system are performing. Currently,
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some data on performance exist, but stakeholders have limited access to these data in ways that
empower them to change their own behavior and push for improvement. For example, school
leaders have no access to standardized information on the performance of all K-12 schools in
the KRI. Consequently, they cannot gauge the progress of their particular school against other
schools and have no incentives to make improvements in their schools.

Parents and other community stakeholders face a related version of this problem: There is
no structure in place that enables them to access information that would allow them to know
how their child is performing or how their child’s school is performing compared with other
schools. As a result, they cannot make informed judgments about the quality of instruction
their child is receiving. This may, in turn, discourage them from getting involved in their
child’s education and school activities and from putting pressure on the schools to upgrade
performance.

Recommendations for Improving Accountability and Incentives for Teachers,
Principals, and Parents

We suggest an incremental set of recommendations to increase supports to teachers and school
leaders and implement improvements to the existing K-12 performance evaluation system:

* Redesign the system for evaluating teacher performance.

* Reward high-performing schools and teachers.

* Restructure the role of supervisors to separate their evaluation role from their training
functions.

* Give principals a more prominent role in teacher evaluation, hiring, and firing.

* Measure overall progress on improving student achievement and make the results public.

* Increase the involvement of parents and the public in education.

Redesign the System for Evaluating Teacher Performance

The teacher performance evaluation form should be revised to be aligned with the new cur-
riculum, clearly linked to teaching standards and performance criteria consistent with the
revised goals of the K—12 system. The evaluation process should be transparent, and evalua-
tors and principals should be trained to be more consistent in applying the evaluation criteria.
The evaluation system should also provide a feedback mechanism to help guide the content of
training and professional development from year to year.

An element should be built into the design of the system that delivers a way of deal-
ing with both high- and low-performing teachers. The evaluation system should be linked to
a wider accountability framework that offers rewards and promotion to teachers who excel
(see below) and that supports interventions and sanctions for those who perform poorly. The
MOE might seek to involve teacher representatives in revising the evaluation in order to ensure
teacher buy-in and support for the changes.?

2 Avalos and Assael, 2006.
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Reward High-Performing Schools and Teachers

Performance-based incentives have been implemented on both a large and a small scale in coun-
tries around the world. The evidence from implementation of these systems has been mixed
in terms of impacts on student achievement, but it is generally accepted that these systems, if
properly designed, are likely to be more cost-effective than are traditional salary increases.? Per-
formance-based incentives are most effective when they are based on well-defined performance
outcomes that capture progress over time and incorporate multiple measures (e.g., student test
scores, teacher evaluations). Incentives can be targeted to reward individual-level performance
or group-level performance, as in rewarding an entire school for showing improvement on one
or more indicators. The difficulties associated with developing effective individual-based incen-
tive systems make group-based incentives a potentially more appropriate approach for the KRI.

The advantage of using individual-based over group-based incentives is that such a system
minimizes free-riding or shirking behavior on the part of group members. However, compared
to group-based incentives, individual-based rewards require more-precise and greater amounts
of data to accurately identify individual-level performance. Group-based, or school-based,
incentives are less precise measures of the effort that individuals undertake, but this type of
system can encourage school-wide teacher and administrator collaboration toward a common
goal of education improvement.* In the KRI case, providing incentives based on school-wide
performance is an important initial step that can lead to more-refined performance-based
rewards in the future. Additionally, some research points to greater acceptance for school-based
over individual-based incentives within the education community.

In Chile, for example, the National System of School Performance Assessment (known as
SNED) implemented school-based incentives to improve overall education outcomes. Schools
whose students did well on the national exam received monetary rewards. Under this arrange-
ment, schools are stratified according to similar circumstances (i.e., socio-economic factors),
and high-performing schools within each stratum are given financial rewards for good perfor-
mance. Ninety percent of the financial reward is allocated to bonus payments to all staff in
each winning school. The remaining 10 percent can be used at each principal’s discretion to
additionally recognize individual teachers.’

Restructure the Role of Supervisors to Separate Their Evaluation Role from Their Training
Functions
The need to better train practicing teachers is acute in the KRI. In Chapter Four, we recom-
mended that regional training centers be established to help meet this need. We suggest that to
staff these centers, the MOE should look to supervisors with the appropriate training creden-
tials. These individuals need to focus fully on this important role, so they should assume a new
job title and no longer perform the evaluation functions required of a supervisor. Indeed, this
measure would contribute to the creation of a professional force of teacher trainers.

In tandem with this, supervisors’ functions should include monitoring schools’ compli-
ance with policy and requirements while downplaying their role as evaluators of teachers.

3 McEwan and Santibanez, 2005; Santibanez, 2010.
4 Santibanez, 2010; Glewwe and Kremer, 2005; Birdsall, Levine, and Ibrahim, 2005.
5 McMeekin, 2000; Santibanez, 2010.
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Give Principals a More Prominent Role in Teacher Evaluation, Hiring, and Firing

School leaders should not be overlooked as a lever for change in improving school outcomes,
especially since they oversee the day-to-day operations of schools.¢ Therefore, we recommend
that principals have a greater say than they currently have in the evaluation of their teachers.
Instead of the principal’s input constituting 25 percent of the total score (as it does now), it
should be raised to 50 or even 75 percent. Principals also need to have greater authority in
personnel decisionmaking; for example, they should be able to secure training and support
for low-performing teachers. Moreover, they should be able to recommend that consistently
low-performing teachers be let go. To implement these measures, principal capacity will need
to increase through training and a gradual increase in school leadership responsibilities. This
will help transform the role of principal into one of proactive and comprehensive instructional
leadership that will contribute towards school improvement.

Measure Overall Progress on Improving Student Achievement and Make the Results Public
Studies have shown that education systems that have a way to monitor and report on student
learning outcomes show more improvements over time than those that do not.” The MOE
already collects a broad array of school-level information that can be used to monitor the
overall progress of the KRI’s recent education reforms. For example, the MOE administers a
national achievement test at grades 6, 8, and 9, the main purposes of which are to measure edu-
cational progress at the school level, provide an indicator of overall progress in student learn-
ing, and identify schools in which intervention and assistance may be needed.

'The Ministry should maintain this exam, aggregate the results at the school level, and
develop the capability to provide school-level results to principals, teachers, and parents.® It
might also consider participating in one of the international student-achievement assessments,
such as the Programme for International Student Achievement (PISA) or the Trends in Interna-
tional Mathematics and Sciences Study (TIMSS), as a way to benchmark KRI schools against
schools in other countries.

Equipping parents with information about the performance of their child’s school may
help engage them and get them more involved in their child’s schooling. This can then lead
to improved school outcomes.? Disseminating performance data on the education system as a
whole may also get the general public more involved in education.

Increase the Involvement of Stakeholders and the Public in Education

An active community involvement in education can help ensure that education reflects local
values and priorities, can raise the public’s stake in the quality of education, and can increase
the demand for education.!

6 Augustine et al., 2009.

7 Hanushek and Raymond, 2004.
8 Currently the DG of Assessment does not have the capacity to digitize the results of the tests (they are aggregated by

hand). To provide school-level achievement data on a timely basis, the Ministry will need to acquire this capability.

9 Gunnarsson et al., 2009; Gertler, Patrinos, and Rubio-Codina, 2008; Andrabi, Das, and Khwaja, 2009; Duflo, Dupas,
and Kremer, 2007.

10 Birdsall, Levine, and Ibrahim, 2005, p. 341.
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A critical first step in getting principals, teachers, and other key stakeholders involved
in the decisionmaking process about education reform is setting up a process to consult with
them. Consultations of this sort will provide bottom-up ideas and inputs to strengthen access
to and quality of education in the KRI. They will also help ensure that those who must imple-
ment and act on changes to current practices understand the reasons for the changes.

Cultivating an informed community is another crucial part of increasing the involvement
of stakeholders. The more data and information made available to inform the community of
the KRI’s progress toward goals such as universal education, the more the national dialogue
about education will expand and its visibility increase. To this end, the KRI might consider
conducting awareness campaigns on the following topics:

* the importance of education in building a civil society

* the roles and responsibilities of parents in the education of their children

* the importance of a broadly educated society for the KRI’s future economic development
and welfare.



CHAPTER SIX

Guidelines for Implementing the Recommendations

Chapters Three, Four, and Five described in detail the three strategic priorities for the KRI that
we identified in our analysis of the current KRI education system. Along with each of these pri-
orities, we provided recommendations for further actions. While the efforts needed to imple-
ment our recommended changes may at first seem daunting, it should be remembered that the
changes need not be executed all at once. Our vision is that the MOE will further deliberate
on the priorities and put our recommendations into action over multiple years, partly to avoid
overloading principals and teachers with too many changes at the same time, and partly to
manage the sheer scale of the effort involved.

Large-scale changes in education systems typically require strong leadership and techni-
cal capability—to steer the effort, navigate challenges, make decisions, and build consensus
among stakeholders. This will require extensive coordination among multiple actors, who com-
monly have varying interests. In the case of the KRI, these actors include several ministries,
multiple offices within the MOE, the governorates and districts, and the schools. Change also
requires negotiation, a good communication plan, and political will. Some of the changes will
require that additional funding be secured; others may require that Ministry staff undergo
training. For all of the changes we recommend, effective implementation will require careful
planning, with clearly articulated goals, well-defined tasks, metrics to measure progress, and
timelines. In some cases, it may be desirable to conduct feasibility studies or pilot studies in
a limited number of schools to see what issues arise that will have to be addressed before the
changes are implemented system-wide.

In this chapter, we suggest a coordinated approach that the MOE could adopt to imple-
ment the recommendations in a manageable way. This approach has three pillars:

* Appoint task forces for each primary recommendation to make key decisions; design
new policies, programs, and operational guidelines; and develop detailed implementation
plans.

* Conduct the implementation in phases.

* Coordinate those parts of implementation that affect all of the task forces.

We start with detailed descriptions of the composition and implementation design respon-
sibilities of the five task forces that we propose the Ministry set up at the outset of the effort.
We then present a framework for planning and conducting the implementation in phases.
Finally, we describe several actions that may be beyond the purview of any of the task forces
but may be needed to ensure successful implementation.

83
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Convene Five Task Forces to Plan Implementation

We suggest that the Ministry form five task forces to do the detailed planning required for
implementation of the recommendations:

* school capacity task force

* teacher training task force

* instructional time and retention policy task force
* diverse opportunities task force

* accountability and incentives task force.

Each of these task forces corresponds to one of our five chief sets of recommendations:
(1) expand the capacity of the school system; (2) better train and prepare teachers; (3) increase
instructional time; (4) expand learning opportunities for high-performing students (within the
overarching strategic goal of improving the quality of education); (5) strengthen stakeholders’
accountability and incentives.

The work of the task forces will require extensive coordination, not only among direc-
torates within the MOE, but with other organizations outside the Ministry. Ideally, members
of each task force should represent (when appropriate) all relevant ministries, the appropriate
DGs from the MOE, education districts in the governorates, principals, supervisors, teachers,
and parents. Inclusion of respected administrators, principals, and teachers will ensure that
changes are viewed as legitimate and will aid effective implementation.

Because the task forces may overlap to some extent, the Minister of Education could
oversee and coordinate all five, appointing for each one a leader who reports to either him or to
his deputy. Relevant task force and subcommittee leads with overlapping responsibilities will
need to coordinate with each other as well. The choice of leadership is critical: Each leader will
perform the vital functions of formulating policy, sustaining the task force’s focus over several
years, and generating support for changes. Accordingly, each leader must be fully committed
to the changes to be implemented, possess effective coordination and managerial skills, and
have (or be provided with) the authority necessary to effectively coordinate across DGs, levels
of government, and even across ministries.

The School Capacity Task Force
The school capacity task force is charged with planning the expansion of schools, classrooms,
and teachers to absorb the new students expected to enroll in the next decade and with reduc-
ing school overcrowding. Given the extent of expansion anticipated, this task force may need
to be institutionalized and stay in place for many years. It should include representatives from
various directorates at the MOE; the ministries of Planning, Finance, and Higher Education;
the governorates and districts; and municipalities. Each of these stakeholders has authority
over one or more parts of this effort.

This task force has three main areas of responsibility: using existing school capacity,
building schools, and hiring new teachers. Each area should have a subcommittee.

Subcommittee on using existing capacity. Responsible for planning second shifts at cer-
tain single-shift schools and redistributing students to reduce overcrowding, this subcommit-
tee should coordinate with the instructional time subcommittee. It would be tasked with
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* using available data to identify single-shift schools in urban and semi-urban areas that
could take a second shift

* conducting feasibility studies to ensure students are able to get to their schools

* creating plans to create second shifts at single-shift schools, including hiring principals
and teachers and assigning students

* using available data to identify crowded schools and nearby less crowded schools

* creating plans to transfer students from crowded to less crowded schools

* communicating with parents about transferring their children among schools.

Subcommittee on building of schools. This subcommittee would be tasked with

* deciding on the number of schools to be built

* planning and overseeing repairs and additions to current schools

* creating a phased-in plan for building schools in each sub-district over time in order to
meet current and projected demand for school places. The plan should rely on population
data and trends in each district and sub-district

* securing capital budget commitments for the next four to five years

* deciding on the most appropriate specifications and mode of construction for schools,
given needs and budget limitations

* creating requests for proposals, selecting contractors, and overseeing contracts and con-
struction with school builders

* coordinating with the governorates, districts, and municipalities to ensure that the proper
infrastructure is in place to support the schools to be built (for example, water, sewage,
electricity, and roads)

* updating the building plans on an annual basis to account for actual growth in number
of students

* setting yearly goals and targets so that progress toward these targets can be monitored.

Subcommittee on new teachers. This subcommittee is responsible for planning for the
new teachers needed in the coming decade and will need to coordinate closely with the teacher
training task force. It would be tasked with

* determining the total numbers of teachers necessary each year to staff new schools

* determining the numbers of teachers with various kinds of specializations in order to staff
new schools and fill current shortages in key specializations

* coordinating with the Ministry of Higher Education and teacher colleges so that they can
plan the needed numbers of new graduates from teacher colleges

* creating a plan to assign teachers to each newly opened school as it opens

e creating and staffing second shifts at some existing schools

* setting yearly goals and targets so that progress toward these targets can be monitored.

The Teacher Training Task Force

The task force for teacher training will create and implement a plan to ensure that teachers
have the expertise needed to teach the new curriculum and deliver high-quality education.
This task force may need to be in place for several years. It should include representatives from
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the MOE, the Ministry of Higher Education, the teacher colleges, and perhaps advisors from
international teacher colleges, in addition to principals, teachers, and supervisors.

This task force will need to coordinate with all the other task forces: the accountabil-
ity and incentives task force’s subcommittee on teacher evaluation policies, to ensure there is
coordination between how teachers are trained and how they are evaluated and that measures
used are consistent; and the subcommittee on retention policy, to ensure that teachers are uni-
formly trained to identify which students may need additional help and which ones should be
retained.

This task force has three main areas of responsibility—training new teachers, certifying
university graduates as teachers, and professional development for practicing teachers—each of
which should have a subcommittee.

Subcommittee on training new teachers. Responsible for improving the training of new
teachers in the teacher colleges, this subcommittee would be tasked with

* revising the curriculum of the teacher colleges. Areas to consider for revision are increased
training in instructional methods, requiring experience in teaching as part of the degree,
ensuring that new teachers have the knowledge necessary to teach the new curriculum,
and requiring both a major and a minor specialization

* setting policy for the kinds of teaching methods taught, to ensure that teachers use meth-
ods appropriate to Kurdistan’s classrooms

* coordinating with the school system capacity task force on the numbers of new teachers
with various kinds of specializations needed each year

* coordinating with the Ministry of Higher Education to raise admission requirements for
teacher college entry.

Subcommittee on certifying university graduates as teachers. This subcommittee,
which is responsible for upgrading the training for new teachers who have graduated from uni-
versity programs other than teacher colleges, would be tasked with

e creating a plan to provide increased training in teaching methods and student-teacher
work experience for university graduates who become teachers. The kinds of teaching
methods would need to be coordinated with those taught in the basic teacher colleges.

Subcommittee on professional development for practicing teachers. This subcommit-
tee, which is responsible for planning how to train practicing teachers to better teach the new
curriculum, would be tasked with

* setting up teacher training institutes in all three governorates

* establishing and implementing a plan to hire and train professional teacher trainers.
Trainers can be selected from the best teachers, supervisors, and others using a pre-defined
selection process. This can be done in collaboration with the teacher colleges or by train-
ing new trainers by sending them to other countries for master’s degrees in teaching

e creating standardized training materials based on priorities (such as prioritizing subject-
matter content and teaching methods appropriate to KRI classrooms)

* setting a plan to rotate current teachers through longer periods of standardized training
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e creating curriculum maps to provide ongoing support to teachers in content and teaching
methods.

The Instructional Time and Retention Policy Task Force
The task force for instructional time and retention policy will plan and implement increases in
instructional time and changes in retention policy for students. It may need to be in place for
a short period of time—ijust long enough to make decisions and carry them out. After that, it
can be dissolved, with occasional checks to monitor progress. Representatives on the task force
should be drawn primarily from the MOE and should include some principals, supervisors,
and teachers as advisors.

Subcommittee on instructional time. Responsible for increasing instructional time in
KRI classrooms, this subcommittee would be tasked with

* making decisions about the most appropriate ways of increasing instructional time—
increasing shift time, increasing numbers of school days, or both, and setting the start
and end time of the school day

e writing up policies about the new amounts of time required and communicating them
to the schools

* setting a communication plan to communicate to the public why these changes are
important in order to support the implementation and mitigate criticism or resistance to
the additional time.

Subcommittee on retention policy. This subcommittee, which is responsible for making
decisions and setting policies about retention of students, will have to coordinate with the
teacher training task force on policies and training. It would be tasked with

* making decisions about policies concerning which students should be retained and when,
and about targets for reducing student retention over time

e creating policies and providing resources to supply additional learning support to stu-
dents who need it, especially to improve the achievement of the lowest performers

e creating and using metrics to monitor progress in reducing retention rates and improving
the achievement of the lowest-performing students though additional learning support

* communicating changes in policies to schools.

The Diverse Opportunities Task Force

The task force for diverse opportunities will plan and implement ways of providing more
opportunities for high-performing students. Members should be drawn primarily from the
MOE, with advisors including teachers, supervisors, and principals of typical schools and elite
private schools. Its responsibilities would include

 making decisions about the kinds of academic programs the KRI will provide for high
performers, whether at separate schools or integrated within schools

e creating plans to implement these decisions, which will include negotiating to have addi-
tional school buildings allocated for these schools, selecting and training high-quality
teachers, and creating a plan to select students in a way that is transparent to the public
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* creating a communications strategy so that the public understands the reasons for pro-
viding different learning opportunities for higher-performing or talented students and is
confident that student selection for these programs is fair and transparent

* creating targets to enroll about 10 to 15 percent of students in these programs over the
next ten years.

The Accountability and Incentives Task Force

The accountability and incentives task force will plan and implement improvements in account-
ability and incentives for schools, teachers, principals, and students. It may be useful to keep it
in place for at least five years so that it will have ample time to design these changes, implement
them, and then work to continually improve them over time. Members of the task force should
be drawn primarily from the MOE, with additional representatives drawn from the ranks of
principals, teachers, and supervisors.

This task force has three main areas of responsibility, each of which should have a sub-
committee: evaluating teachers, developing achievement indicators, and disseminating public
information about education. In the teacher evaluation area, it should coordinate with the
teacher training task force.

Subcommittee on teacher evaluation policies. Responsible for revising policies for
teacher evaluation, this subcommittee would be tasked with

* creating clear policies for evaluating teacher performance in alignment with the new cur-
riculum and with teacher training

* revising teacher and principal evaluation criteria and directives

* making decisions about who evaluates teachers and how much—whether it be the prin-
cipals, supervisors, or a combination of both. This may include restructuring the role of
the supervisors so that they focus mainly on evaluation, and increasing the importance
of principals’ evaluations

* considering ways of rewarding high-performing teachers and principals, through recogni-
tion and/or through monetary award

* considering ways of offering training and incentives to improve the performance of low-
performing teachers

Subcommittee on achievement indicators. Responsible for developing indicators to mea-
sure the KRI school system’s progress on priorities and student achievement, this subcommit-
tee would be tasked with

* planning ways of continuing to collect data about student achievement through KRI
exams in grades 5, 8, and 11

* developing a system to gather the data electronically so that they can be analyzed at dif-
ferent levels—at a system level, a school level, a regional level, and a student level

* analyzing data over time so that they can be used to measure progress

e arranging for KRI to participate in an international assessment to benchmark perfor-
mance of the KRI school system against world standards

* finding ways to identify and provide rewards for high-performing schools.
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Subcommittee on public information about education. Responsible for transparent shar-

ing of information about school performance and student achievement, this subcommittee
would be tasked with

creating a plan to share data about performance of the school system as a whole over time
with the public

creating a plan to share data with principals on how their schools are performing in a
variety of areas in comparison with other schools

designing policies and mechanisms to promote parental involvement with the school
system

institutionalizing MOE consultations with principals and teachers about decisions before
key decisions are made and carried out

creating a communication plan to raise the awareness of the importance of education in
building civil society, and educating parents about their roles in supporting their chil-
dren’s learning.

Implement Recommendations in Phases Over Time

Studies of change in large organizations have shown that implementation is most successful
when done in phases. A meta-analysis of studies on implementation identified six common
phases in change initiatives within the public sector: exploration and adoption, program instal-
lation, initial implementation, full operation, innovation, and sustainability.! We adapted this
model into a six-phase approach, shown in Figure 6.1, for use in the KRI.

Figure 6.1

Phases for Implementing Changes to KRI's Education System

Convene task forces
and make decisions

Design policies,
programs, and
operational guidelines?

ot

Create an
implementation plan

Create a communication
plan and announce
decisions

Begin implementation,
evaluate, and adapt

aThis may require conducting feasibility, cost, and other studies.
RAND MG11740-6.1

1

tives. Also see Harman and Harman, 2003; Nadler and Tushman, 1997.

Implement decisions
fully over time

Fixsen et al. (2005) conducted a meta-analysis of over 6,000 papers on public-sector implementation of change initia-
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Phase I: Convene Task Forces and Make Key Decisions

In phase I, the MOE should create the five task forces, which report to the Minister of Edu-
cation. The first duty of the task forces will be to review the RAND recommendations,
weigh their advantages and disadvantages, and make final decisions about what changes to
adopt and implement over which periods of time. The task forces will then be responsible
for guiding their parts of the implementation process through the subsequent five phases.

Phase II: Design Policies, Programs, and Operational Guidelines

Phase II should involve setting up the detailed policies, programs, and operational practices
that will define (1) what should be provided programmatically and (2) what the educational
staff (including administrators, principals, and teachers) should be doing to implement the
desired change(s) and how they should be doing it. For instance, the task force charged with
expanding school capacity would define the number of schools by number of classrooms that
should be built each year, how they should be built (for example, by traditional or prefabricated
methods), and who should be responsible for what. The task force on training would define the
functions of the regional training centers, whether they will be affiliated with the teacher col-
leges, how many professional trainers they will have, how many teachers they will train every
year, what the general content of the training program will be, and so on.

In brief, this phase should entail conducting all preparatory policy and program design
and writing guidelines that define the functions and expected behavior of staff that will even-
tually be called upon to implement the changes. Funding should also be secured for eventual
implementation.

Phase Ill: Create an Implementation Plan
Phase III should involve creating detailed plans for implementing the policies, programs,
and operational guidelines defined in phase II. These plans should lay out specific tasks, the
person(s) responsible for accomplishing each task, and timelines for completion. For example,
the plans should define who is going to design and build the schools or develop the new pro-
grams and over which periods of time, how and when to train staff who may need training on
the changes they will have to implement, who is going to hire the new staff and on what time-
table, and what measurable goals are going to be set to measure and monitor progress.

Also in this phase, each task force should identify stakeholders and strategize how best to
address stakeholder interests,? creating a stakeholder management plan.

Finally, each task force should analyze potential challenges, barriers, and risks to imple-
mentation and be prepared to address them as necessary. This should result in creation of a risk
management plan.

Phase IV: Create a Communication Plan and Announce Decisions

In phase IV, the MOE should create a communication plan to cultivate support for the changes
to be made. This is an important step, necessary to ensure that the people who will be respon-
sible for making the reforms successful (such as parents, principals, and teachers) understand
the reasons for the changes and back them. Each task force should meet with stakeholders to
gather their feedback and input. Involving staff is critical to facilitating and ensuring effec-

2 Delannoy, 2000.
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tive implementation of policy or programmatic changes, particularly those staff most likely to
be affected by the changes.? After that, the Ministry might create a communications strategy
coordinated across all five task forces, with plans to address challenges and negative feedback.

The Ministry might also hold a conference with stakeholders to announce decisions and
explain goals and actions. The goals of the conference would be to demonstrate that the actions
being taken have continuity with the 2008 reforms; involve education leaders, teachers, and
principals; and provide momentum and a launching point for change.

Phase V: Begin Implementation, Evaluate, and Adapt

Phase V should begin the actual implementation of the prescribed changes. These changes
may be either phased in over time (for example, starting with piloting them in a few schools)
or implemented all at once. For instance, the recommendation to increase instructional time
from four to five hours per day in double-shift schools could either be tried in a limited number
of urban and rural schools or be implemented in all schools all at once. Principals and teach-
ers should be notified and provided written guidelines on what they are expected to do. The
advantage of piloting the changes in a few schools is that implementers can learn about possible
negative reactions to the change on the part of students, parents, principals, and/or teachers,
as well as identify logistical or scheduling problems that might arise. These issues can then be
taken into account and remedied before full-scale implementation.

This phase should include implementing decisions on a small scale where desirable; col-
lecting data and monitoring progress; creating a culture of learning from experience; evaluat-
ing how to improve; and making changes to plans, targets, policies, and procedures based on
lessons learned. At the same time, it will be important to balance improvements and innova-
tion with maintaining consistency of policy for a set period of time. Studies have shown that
continuity of policy is important for success of long-term implementation of public-sector
reforms.*

Phase VI: Implement Decisions Fully Over Time

In phase VI, the MOE should expand implementation according to the implementation plan
prepared in phase III. This includes carrying decisions through to the full extent planned and
fully integrating new policies and programs with the MOE administration, the Ministry of
Higher Education and Teacher Colleges, school administration, teachers, students, parents,
and the media. This last phase should also involve ensuring the sustainability of programs so
that they can continue to have an impact over time. It will include determining longer-term
budgetary needs, ensuring that management and staff are fully trained over time, stabilizing
policies, and establishing and maintaining communications with stakeholders.

Coordinate Implementation Among All the Task Forces

As emphasized above, coordination among the task forces will be important for successful
implementation of the recommendations. Some of the task forces will have overlapping respon-

3 Bikson and Eveland, 1998; Nadler and Tushman, 1997; Mankin, Cohen, and Bikson, 1997.
4 Zellman, 2009; Winter and Szulanski, 2001; Contreras and Talavera Simoni, 2003; Georgescu and Palade, 2003.
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sibilities or will make decisions that affect the work of other task forces. For example, the school
capacity task force will make recommendations for how many new teachers will be required
each year, while the teacher training task force will be responsible for making sure there are
enough teachers with the right skills to meet demand. We recommend that the Minister of
Education or his designee coordinate the work of the task forces to ensure that they function
smoothly together. Figure 6.2 is a diagram of which task forces will need to coordinate with
each other.

Communications is an area that will require general coordination. The success of the
changes made will depend on good communications—with parents, students, principals,
teachers, district office administrators, and other stakeholders. Good communications will
help to ensure support from these parties. The support of the people who will be affected and
on whom the MOE will rely to carry out the changes is important to ensuring that the changes
are made in the ways envisioned. Studies have also found that implementing organizational
change can often create conflict and resistance.’ A strong communications effort can help miti-
gate some of the challenges that occur during this period of transition.

Determining and securing resources is another area that will require general coordina-
tion. Some of the recommendations will require substantial resources, whereas others will
require fewer resources. The resource needs of all of the task forces should be gathered, pri-
oritized, and budgeted. This will entail collaboration among the task forces, the Minister of
Education, the Ministry of Finance, and the governorates.

Figure 6.2
Task Forces, Subcommittees, and Coordination Links

School Capacity Task Force Instructional Time and
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5 Nadler and Tushman, 1997; Harman and Harman, 2003.



AFTERWORD
Longer-Term Issues for Education in the Kurdistan Region—Iraq

In this report, we explained the problems that the KRI currently faces in providing Kurdish
children access to high-quality basic and secondary education. We also recommended mea-
sures the KRG can take to increase access to and improve the quality of education, with a par-
ticular focus on basic schools. Our recommendations build on the sweeping education reforms
the KRG began in 2007.

In the course of our research, we identified two important issues that fell outside the
scope of this project, but which we want to highlight for the MOE because of both their
complexity and long-term significance. The first issue involves how KRI education can best
help meet the demands of the future labor market. This issue specifically concerns vocational
education at the secondary-school level for students who may not be headed to college. The
second issue involves the governance and administration of the K-12 education system, and
the incentives it provides for principals, teachers, and parents to work together toward educa-
tional improvements.

Preparing Students for the Labor Market

All students in the KRI need some type of educational preparation to enable them eventually
to participate in the labor market and be gainfully employed. Many Kurdish students graduat-
ing from secondary school today continue on to higher education, but many more either are
not able or do not want to go to university. The KRI’s economy is developing rapidly. It will
create many jobs that will require not a post-secondary education, but, instead, technical and
other skills. This will be particularly true in the industrial sector (e.g., oil and gas, manufac-
turing), the business and services sector (e.g., information technology, tourism), and the trade
sector (e.g., carpentry, electrical contracting). Students can prepare for these jobs through some
form of vocational education or apprenticeship. The most-effective vocational systems not only
prepare job-seekers for blue-collar employment relevant to the labor market, but also enable
them to enter higher education as well, should they opt to go that route.

In the KRI, vocational education has long been perceived as a second-choice option for
students who lack the ability to succeed in secondary school. This is in part because voca-
tional training has not created the desired job opportunities for graduates. One indicator of
its “second-class” status is the fact that over the past five years, enrollment in secondary-level
vocational education has decreased by half, with less than 3 percent of Kurdish students taking
this path into the labor market. From what we can tell, there is at present a mismatch between
the quality of vocational students’ preparation and the needs of the labor market: Among our
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interviewees were individuals from the private sector who felt that some members of the KRI’s
labor force lack the skills needed for jobs, the background to learn new skills, and motivation.!
Indeed, the curriculum taught in vocational schools is often decades old, out-of-step with the
current labor market and new technologies.

Over the long-term, if the KRI wants its economy to grow and diversify, this situation
will not be sustainable. The KRG will need to address the current lack of opportunities for a
large number of KRI youths to be trained with the skills and competencies they can use in
the labor market after completing secondary school. This will involve carefully assessing the
demands of the future economy and creating options that make vocational education not only
more attractive to secondary school students, but also more effective in equipping them with

needed skills.

Strengthening the Governance Structure and Incentive System to Make
Administration More Efficient and to Raise the Quality of Education

Pivotal to a strong education system is a well-functioning governance and management struc-
ture that balances three key elements: an education leadership that is empowered to manage
the system; responsibilities and authority that are distributed at the appropriate levels; and
principals, teachers, and parents that have incentives to continually seek educational improve-
ments. But in the KRI, many of the current education policymaking and administrative pro-
cedures work against efficient management, effective accountability, and successful incentives.

We have identified and addressed a limited number of these issues in this study. But we
have not addressed the broader question of whether the current structure for distributing the
functions of the MOE, the governorates, the education districts and sub-districts, and the
schools is the most effective and eflicient.

As we have shown, basic and secondary education in the KR1I is likely to experience signif-
icant growth in the coming decade and beyond. Anticipated changes include further reforms
of the curriculum, additional teacher training, and considerable expansion of the numbers of
schools and students. Given these prospects, the MOE may need a more effective administra-
tive structure for the future.

1" Hanson et. al., 2010.



APPENDIX A

Tool for Forecasting the Demand for Primary, Middle, and
Secondary Education in the KRI

Titus Galama
RAND Corporation

To understand the future demand for primary, middle, and secondary education (grades 1-12)
in the KRI, the RAND team built a causal forecasting model. A broad range of analytic tech-
niques are generally classified as forecasting models.! For the phenomenon we were trying
to forecast—the number of primary, middle, and secondary students in Kurdistan over the
next decade—we were in a modeling environment in which we had sufficient objective data
to create a mathematical model, good knowledge of relationships between the dependent and
independent variables, and information on potential changes in portions of the current system.
This led us to choose what is generally termed a causal model, with elements of an extrapola-
tion model.

Extrapolation models assume that past behavior is a good predictor of future behavior.?
In Kurdistan, there is sufficient knowledge of the historical relationship between the number
of students entering grade 1 and the numbers of students entering subsequent grades, gradu-
ating and transitioning from primary to middle and from middle to secondary school. From
these historical patterns, we can derive historical average transition rates between grades and
between primary, middle, and secondary school. In addition, there is information on historical
population growth rates. These historical patterns provide us with a baseline scenario—a ver-
sion of the future if everything remained the same and historical trends continued.

Extrapolation models also assume that nothing is relevant other than prior values. Often,
however, knowledge of the future is available that suggests historical patterns may not continue
to hold. Accordingly, we combined the projection principle of the extrapolation model with
the allowance for change in causal models. Causal models relate a dependent variable to vari-
ous causal variables based on a specified theory, prior research, or expert domain knowledge.?
This allowed us to construct scenarios of the future that were guided by knowledge of the con-

1" Methods include the Delphi method, or prediction markets; judgmental bootstrapping; conjoint analysis; intentions

or expectations of decisionmakers; role playing; structured analogies; quantitative analogies; expert systems; rule-based
forecasting; extrapolation, or data mining; and causal models. Each of these types of forecasting methods has a large, well-
developed literature associated with it. (See Armstrong, 2001, for explanations of these types of methods.)

2 Armstrong, 2001.

3 Armstrong, 2001.
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sequences of potential changes to the primary, middle, and secondary education system as a
result of policy reform, demographic changes and other changes in Kurdistan. These changes
were modeled as deviations (perturbations) from the baseline scenario.

As with all forecasting models, there is no way to describe future states with complete
certainty. Still, we believe our model is sufficiently accurate to provide policymakers with
useful insights for formulating policy. We wish to emphasize that our aim was not to provide
accurate forecasts; rather, we present a tool that can be used to model the potential demand
for primary, middle, and secondary education and the change in this demand resulting from
potential changes to the system. The tool is most helpful in distinguishing drivers that matter
from those that do not, thereby guiding policymakers to focus on those elements of policy that
have the greatest potential to achieve desired outcomes.

Forecasting Tool

Our forecasting tool consists of a series of spreadsheets, which we present here as tables

Data

The first spreadsheet (Table A.1) contains the historical number of pupils enrolled in primary
(grades 1-6), middle (grades 7-9), and secondary (grades 10—12) education. Enrollment num-
bers for boys are shown on the top half of the table; for girls, on the bottom half. Historical
enrollment rates were available for the years 2004—05 to 2009—-10. Aggregate numbers for total
enrollment at primary, middle, and secondary school were calculated for each year and sex.

Assumptions

The second and third spreadsheets (Tables A.2 and A.3) contain the main assumptions made
about boys and girls, respectively. Because the spreadsheets for boys and girls are identical, we
focus here on the boys’ spreadsheet (Table A.2).

There are three main assumptions:

1. The annual rate of population growth (percentage) of the population eligible for enrollment
in primary school (grade 1). The number is shown in the top-left corner of the spread-
sheet. In the example, a rate of 5 percent is assumed.

2. The enrollment rate at grade 1 and the assumed subsequent growth in this rate over the next
11 years (from 2010—11 ro 2020—-21). This number is shown on the left of the third line.
In the example, no growth in the enrollment rate is assumed (the multiplicative factor
is 1 for all years).

3. The transition probabilities between grades for the next 11 years (until 2020—21). These
probabilities are shown in the remainder of the table. In the example, the probability of
a grade 1 student transitioning to grade 2 in the year 2010—11 shows a multiplicative
factor of 1.017 (or 1.7 percent growth). The transition probabilities were obtained from
historical data. In the spreadsheet, the transition probabilities are the average rate of



Table A.1

Historical Number of Students Enrolled, by Gender and Grade, 2003-04 to 2009-10

ASSUMPTIONS
Year 2004/05  2005/06 2006/07 2007/08  2008/09  2009/10
Year Number (2009/10=0)
BOYS
PRIMARY 1 65589 69119 70407 71935 69340 66374
2 61554 61720 70094 68838 77266 69355
3 57112 58029 61420 67404 75622 76228
4 58674 57626 62430 65246 74777 81556
5 64156 65348 63683 66774 71480 70875
6 53575 55178 53246 54041 64423 64189
Aggregate Primary [ 360660 | 367020 | 381280 | 394238 | 432908 | 428577 |
MIDDLE 7 59739 61795 60036 60939 61540 68567
8 51708 54063 55311 55051 53504 60634
9 33108 43752 49245 50889 49347 49804
Aggregate Middle 144555 | 159610 | 164592 | 166879 | 164391 | 179005 |
SECONDARY 10 28248 32922 25931 26459 38811 44167
11 18703 21352 26924 24821 26401 34063
12 19749 23391 26719 29942 32833 36870
Aggregate Secondary [ 66700 [ 77665 [ 79574 | 81222 | 98045 | 115100 |
GIRLS
PRIMARY 1 62587 61936 65460 67186 64559 61095
2 55790 56294 62068 63444 70558 64437
3 52120 51847 55491 59144 69221 70562
4 49809 48458 53648 56374 66520 70345
5 51903 51225 51593 55299 61895 62372
6 42620 44799 43870 45130 55286 56150
Aggregate Primary [ 314829 [ 314559 | 332130 | 346577 | 388039 | 384961 |
MIDDLE 7 43744 46954 47204 47439 46052 51702
8 39244 42199 46063 45052 42504 46127
9 26214 34384 40719 42862 39034 39664
Aggregate Middle [ 109202 [ 123537 | 133986 | 135353 | 127590 | 137493 |
SECONDARY 10 28733 32062 22169 24873 35610 38202
1 16685 18713 25061 22973 23677 31350
12 17044 19823 23463 26742 30034 33989
Aggregate Secondary [ 62462 | 70598 | 70693 | 74588 | 89321 | 103541 |

2010/11
1

2011112
2

2012/13
3

2013/14
4

2014/15
5

2015/16
6

2016/17
7

2017118
8

2018/19
9

2019/20
10
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Table A.2
Assumption—Boys: Eligible Population Growth Enrollment Rate and Transition Probabilities for Boys, 2010-11 to 2020-21

Population growth rate 5.00%
2010111 2011112  2012/13 201314 2014/15 2015/16 2016/17 201718 2018/19 2019/20 2020/21
1 2 3 4 5 6 7 8 9 10 11
Enrollment at grade 1 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00% 90.00%
Implied enroliment factor 1.000  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Transition probabilities 1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
2 1.017 1.017 1.017 1.017 1.017 1.017 1.017 1.017 1.017 1.017 1.017
3 1.016 1.016 1.016 1.016 1.016 1.016 1.016 1.016 1.016 1.016 1.016
4 1.083  1.083 1.083 1.083 1.083 1.083 1.083 1.083 1.083 1.083 1.083
5 1.038 1.038 1.038 1.038 1.038 1.038 1.038 1.038 1.038 1.038 1.038
6 0.904 0.904 0.904 0.904 0.904 0.904 0.904 0.904 0.904 0.904 0.904
7 1.116 1.116 1.116 1.116 1.116 1.116 1.116 1.116 1.116 1.116 1.116
8 0.927 0.927 0.927 0.927 0.927 0.927 0.927 0.927 0.927 0.927 0.927
9 0.916 0.916 0.916 0.916 0.916 0.916 0.916 0.916 0.916 0.916 0.916
10 0.732  0.732 0.732 0.732 0.732 0.732 0.732 0.732 0.732 0.732 0.732
11 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944
12 1.277 1.277 1.277 1.277 1.277 1.277 1.277 1.277 1.277 1.277 1.277
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Table A.3

Assumption—Girls: Eligible Population Growth Enroliment Rate and Transition Probabilities for Girls, 2010-11 to 2020-21

Population growth rate

Enrollment at grade 1
Implied enrollment factor

Transition probabilities

5.00%

O 00N U WN P

e
N P O

2010/11

1

90.00%

1.000

1.000
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270

201112

2

90.00%

1.000

1.000
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270

201213

3

90.00%

1.000

1.000
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270

2013/14

4

90.00%

1.000

1.000
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270

201415

5

90.00%

1.000

1.000
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270

2015/16

6

90.00%

1.000

1.000
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270

2016/17

7

90.00%

1.000

1.000
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270

2017/18
8
90.00%
1.000

1.000
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270

2018/19
9
90.00%
1.000

1.000
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270

2019/20
10
90.00%
1.000

1.000
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270

2020/21
11
90.00%
1.000

1.000
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270
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growth over the period from 2004-05 to 2009-10 in the number of students enrolled
from one grade to the next.

Flow Model

The fourth and fifth spreadsheets (Tables A.4 and A.5) contain the actual model calculations.
Here, again, because the spreadsheets for boys and girls are identical, we focus on the boys’
spreadsheet (Table A.4).

The top of the spreadsheet contains the historical number of students enrolled in grades
1-12 for the years 2004—05 to 2009-10 and the forecasted numbers of male students enrolled
from 201011 to 2020-21.5

Below these forecasted numbers are four equal-size matrices—called the total factor, the
population growth, the enrollment grade 1, and the transition matrices—that were used to
arrive at the final forecast. Next, we discuss each matrix in turn.

The population growth matrix presents the population growth rate derived from the
model assumptions (Table A.2). In the example, the first row of the matrix is a factor of 1.05
for all years (2010—11 to 2020-21), whereas the remainder of the matrix is a factor of 1.00.
The 5 percent growth is applied to all years for grade 1; i.e., it is assumed that the number of
students enrolled in grade 1 grows by 5 percent per year as a result of population growth at this
rate. Since individuals entering grade 1 subsequently transfer to higher grades (which are mod-
eled by transition probabilities), no further increases due to population growth are modeled for
subsequent grades (2-12) and the remainder of the matrix contains factors of 1.00.°

The enrollment grade 1 matrix presents the rate of increase in enrollment derived from
the model assumptions (Table A.2). In the example, a factor of 1.00 is used for all years and all
grades—i.e., no changes in the rate of enrollment are assumed.”

The transition matrix presents the transition probabilities between grades for the years
2010-11 to 202021 and for each grade transition derived from the model assumptions (Table
A.2). In this example, these transition probabilities were obtained from historical data (the
average rate of growth in the number of students enrolled between grades for the years 2004—
05 to 2009-10), and it is assumed that such historical transition probabilities will remain
unchanged in the future.

4 Because we had access to individual student information, the transition probabilities calculated in this manner represent
a mixture of the probability of transition (from grade 1 to grade 2 in this example), the probability of a grade 2 student fail-
ing to transition (i.e., being retained), and the probability that a student enters grade 2 directly (e.g., arrives from outside
of Kurdistan). As a result, while attrition implies gradual loss of students, we found an increase rather than a decrease in
the number of students because of the other contributing factors, including retention and lateral reentry into the education
system.

5 Inthis example, an exception was made for the numbers in grade 1 from 2010-11 to 2015-16; these values were extrapo-

lated based on the actual number of births reported for years 2005 to 2010. These cohorts of newborns are expected to begin
grade 1 in years 2010 to 2016.

6 Even though the remainder of this matrix is not used in the current example, it would allow one to model more-com-

plicated growth scenarios in which the growth of subsequent cohorts may be influenced by different factors (e.g., immigra-
tion). At this time, greater complexity is not warranted given the limitations of the available data.

7 Again, the matrix structure allows one to model not only complicated scenarios in which the enrollment rate of grade
g y comp g

1 primary education changes with respect to the baseline scenario, but also scenarios in which subsequent enrollment in

middle or secondary school changes over time.



Table A.4

Flow Model—Boys: Projections, Total Factor, Population Growth, Enroliment Grade 1, and Transition for Boys, 2010-11 to 2020-21

Year

Year Number (2009/10=0)
BOYS

PRIMARY/Boys

MIDDLE/Boys

SECONDARY/Boys

2004/05 2005/06 2006/07 2007/08 2008/09 2009/10  2010/11 201112 2012/13 201314 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21
1 2 3 4 5 6 7 8 9 10 "

65,589 69,119 70,407 71,935 69,340 66,374 70,947 70,947 74,800 80,860 90,560 94,980 99,729 104,715 109,951 115,449 121,221

61,554 61,720 70,094 68,838 77,266 69,355 67,525 72,178 72,178 76,098 82,263 92,131 96,628 101,459 106,532 111,859 117,451

57,112 58,029 61,420 67,404 75622 76,228 70,436 68,577 73,302 73,302 77,283 83,544 93,566 98,133 103,040 108,192 113,601

58,674 57,626 62,430 65246 74,777 81,556 82,584 76,309 74,296 79,414 79,414 83,727 90,510 101,368 106,316 111,631 117,213

64,156 65,348 63,683 66,774 71,480 70,875 84,626 85,693 79,182 77,093 82,404 82,404 86,879 93,918 105,184 110,318 115,834

53,575 55178 53,246 54,041 64,423 64,189 64,056 76,485 77,449 71,564 69,676 74,476 74,476 78,521 84,883 95,065 99,705

59,739 61,795 60,036 60,939 61,540 68,567 71,626 71,478 85,346 86,422 79,855 77,748 83,105 83,105 87,618 94,717 106,079

51,708 54,063 55311 55051 53,504 60,634 63,544 66,379 66,242 79,094 80,091 74,005 72,053 77,017 77,017 81,200 87,778

33,108 43,752 49,245 50,889 49,347 49,804 55,526 58,191 60,787 60,662 72,432 73,345 67,771 65,983 70,529 70,529 74,360

28,248 32922 25931 26,459 38,811 44,167 36,440 40,626 42,576 44,476 44,384 52,995 53,663 49,586 48,277 51,604 51,604

18,703 21,352 26,924 24,821 26,401 34,063 41,703 34,407 38,360 40,201 41,995 41,908 50,039 50,670 46,820 45,585 48,725

19,749 23,391 26,719 29,942 32,833 36,870 43,503 53,261 43,943 48,992 51,343 53,633 53,523 63,907 64,713 59,795 58,218

TOTAL FACTOR 1.050 1.050 1.050 1.050 1.050 1.050 1.050 1.050 1.050 1.050 1.050

1.017 1.017 1.017 1.017 1.017 1.017 1.017 1.017 1.017 1.017 1.017

1.016 1.016 1.016 1.016 1.016 1.016 1.016 1.016 1.016 1.016 1.016

1.083 1.083 1.083 1.083 1.083 1.083 1.083 1.083 1.083 1.083 1.083

1.038 1.038 1.038 1.038 1.038 1.038 1.038 1.038 1.038 1.038 1.038

0.904 0.904 0.904 0.904 0.904 0.904 0.904 0.904 0.904 0.904 0.904

1.116 1.116 1.116 1.116 1.116 1.116 1.116 1.116 1.116 1.116 1.116

0.927 0.927 0.927 0.927 0.927 0.927 0.927 0.927 0.927 0.927 0.927

0.916 0.916 0.916 0.916 0.916 0.916 0.916 0.916 0.916 0.916 0.916

0.732 0.732 0.732 0.732 0.732 0.732 0.732 0.732 0.732 0.732 0.732

0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944

1.277 1.277 1.277 1.277 1.277 1.277 1.277 1.277 1.277 1.277 1.277

POPULATION GROWTH 1.050 1.050 1.050 1.050 1.050 1.050 1.050 1.050 1.050 1.050 1.050

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

ENROLLMENT GRADE 1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

TRANSITION 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.017 1.017 1.017 1.017 1.017 1.017 1.017 1.017 1.017 1.017 1.017

1.016 1.016 1.016 1.016 1.016 1.016 1.016 1.016 1.016 1.016 1.016

1.083 1.083 1.083 1.083 1.083 1.083 1.083 1.083 1.083 1.083 1.083

1.038 1.038 1.038 1.038 1.038 1.038 1.038 1.038 1.038 1.038 1.038

0.904 0.904 0.904 0.904 0.904 0.904 0.904 0.904 0.904 0.904 0.904

1.116 1.116 1.116 1.116 1.116 1.116 1.116 1.116 1.116 1.116 1.116

0.927 0.927 0.927 0.927 0.927 0.927 0.927 0.927 0.927 0.927 0.927

0.916 0.916 0.916 0.916 0.916 0.916 0.916 0.916 0.916 0.916 0.916

0.732 0.732 0.732 0.732 0.732 0.732 0.732 0.732 0.732 0.732 0.732

0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944

1.277 1.277 1.277 1.277 1.277 1.277 1.277 1.277 1.277 1.277 1.277
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Table A.5

Flow Model—Girls: Projections, Total Factor, Population Growth, Enroliment Grade 1, and Transition for Girls, 2010-11 to 2020-21

Year

Year Number (2009/10=0)
GIRLS

PRIMARY/Girls

MIDDLE/Girls

SECONDARY/Girls

2004/05 2005/06 2006/07 2007/08 2008/09 2009/10
62,587 61,936 65460 67,186 64,559 61,095
55,790 56,294 62,068 63,444 70,558 64,437
52,120 51,847 55491 59,144 69,221 70,562
49,809 48458 53,648 56,374 66,520 70,345
51,903 51,225 51,593 55,299 61,895 62,372
42,620 44,799 43,870 45130 55,286 56,150
43,744 46,954 47,204 47,439 46,052 51,702
39,244 42,199 46,063 45,052 42,504 46,127
26,214 34,384 40,719 42,862 39,034 39,664
28,733 32,062 22,169 24,873 35,610 38,202
16,685 18,713 25061 22,973 23,677 31,350
17,044 19,823 23,463 26,742 30,034 33,989

TOTAL FACTOR

POPULATION GROWTH

ENROLLMENT GRADE 1

TRANSITION

2010/11
1

65,750
61,451
65,382
74,252
71,901
57,833
56,842
49,152
41,977
32,000
36,528
39,814
1.050
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270
1.050
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270

201112
2

65,750
66,134
62,353
68,801
75,894
66,668
58,545
54,038
44,730
33,866
30,598
46,390
1.050
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270
1.050
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270

2012113
3

69,320
66,134
67,104
65,613
70,323
70,371
67,490
55,657
49,176
36,087
32,383
38,859
1.050
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270
1.050
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270

2013/14
4

74,940
69,724
67,104
70,612
67,064
65,205
71,238
64,160
50,650
39,674
34,506
41,125
1.050
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270
1.050
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270

2014/15
5

83,930
75,377
70,747
70,612
72,174
62,184
66,008
67,723
58,388
40,864
37,936
43,822
1.050
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270
1.050
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270

2015/16
6

88,020
84,420
76,483
74,446
72,174
66,922
62,950
62,752
61,631
47,106
39,073
48,178
1.050
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270
1.050
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270

2016/17
7

92,421
88,534
85,658
80,482
76,093
66,922
67,746
59,844
57,107
49,722
45,042
49,622
1.050
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270
1.050
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270

2017118
8

97,042
92,960
89,832
90,137
82,262
70,555
67,746
64,404
54,461
46,072
47,544
57,203
1.050
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270
1.050
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.006
1.015
1.052
1.022
0.927
1012
0.951
0.910
0.807
0.956
1.270

2018/19
9

101,894
97,608
94,324
94,529
92,130
76,275
71,424
64,404
58,610
43,938
44,054
60,380

1.050
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270
1.050
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270

2019/20
10

106,989
102,489
99,040
99,256
96,620
85,426
77,215
67,901
58,610
47,285
42,013
55,948
1.050
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270
1.050
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270

2020/21
1"

112,338
107,613
103,992
104,218
101,451
89,589
86,478
73,406
61,793
47,285
45,214
53,355
1.050
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270
1.050
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.006
1.015
1.052
1.022
0.927
1.012
0.951
0.910
0.807
0.956
1.270
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Tool for Forecasting the Demand for Primary, Middle, and Secondary School Education in the KRl 103

The total factor matrix is simply the product of the other three matrices (population
growth, enrollment grade 1, and transition) and is the final factor applied to the historical
number of students enrolled in grades 1-12 for the years 2004—05 to 2009-10.

The resulting forecasted number of students enrolled in grades 1-12 is shown at the top

of the table.






APPENDIX B

Distribution of Out-of-School Students by Sub-District

Figure B.1

Percentage of Out-Of-School Youths Age 6-12, 2009-10

KRI Sub-districts

6-12 yrs of age not enrolled
in school
0.0%-9.9%
10.0%-29.9%
30.0%-49.9%
50%+
|:| District boundary

|:| Governorate boundary

¢ 0 25 50 75 100Km
L L L L |

RAND MG1140-B.1
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Figure B.2
Percentage of Out-Of-School Youths Age 16-18, 2009-10

KRI Sub-districts
16-18 yrs of age not enrolled
in school
0.0%-9.9%
10.0%-29.9%
30.0%-49.9%
50%+

I:l District boundary N

|:| Governorate boundary ¢ 9 B s 75
|

RAND MG1140-B.2



APPENDIX C
Analysis of Alternatives for School Construction in the KRI

Constantine Samaras

RAND Corporation

The KRG is reevaluating the provision of local primary and secondary education with a goal
of improving access and quality. There is currently an inadequate supply of school buildings
to serve the existing demand, and conventional construction methods are generally time- and
cost-intensive. This appendix outlines some of the challenges and benefits of using prefabri-
cated school construction as a potential strategy for reducing the expense and time of school
construction.

There are presently reported to be 4,468 primary schools serving grades 1-9 in the KRI
(KRG, 2010a).! More than 65 percent of these schools are in rural and village areas; the
remaining schools are in urban environments (Table C.1). The schools generally serve small
local populations, with 60 percent of village schools serving fewer than 50 students, and 50
percent of all schools serving fewer than 100 students.

Because of the high demand for schools in the KRI and the inadequate supply, many
schools operate with multiple shifts, reducing classroom time and causing disruption and
scheduling issues for students. New school construction is under way in the KRI, and there
were plans in the 2010 budget to begin building 46 schools. However, the funding request
submitted represents only 37 percent of the school construction expenses for the 46 schools,
so many schools will not be completed within the funding cycle (KRG, 2010b). In addition,

Table C.1
Number and Location of Primary Schools
(Grades 1-9) in the KRI, 2010

Location Rural/Village Urban
Erbil 1,013 551
Suli 797 539
Duhok 916 385
Gamyan 205 62
Total 2,931 1,537

SOURCE: KRG, 2010a.

I All data on specific school numbers, conditions, and shifts were provided to RAND and are assumed to be largely rep-

resentative. However, because the data have not been independently verified, they should be treated as preliminary.
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6 percent of existing primary schools require reconstruction, adding to the challenges of meet-
ing the growing demand for schools. The proportion of regional schools requiring reconstruc-
tions varies, from 0.5 percent in Erbil to more than 17 percent in Suli.

Given the challenges of rapidly improving education access in Kurdistan, different
approaches for constructing or rehabilitating schools may be needed, depending on the size
and location of schools and demand. Five options for improving education access in the KRI
are as follows:

1. Use lower-cost and rapidly constructed prefabricated buildings when possible.
Add prefabricated science laboratory facilities to existing schools.

3. Use a standard set of construction designs and contracts to eliminate the time and
cost of the initial design and specifications phase of school construction. For example,
the School Construction Authority of the New York City Department of Education
freely publishes a rich set of architectural plans for school construction (New York City
Department of Education, 2010).

4. Create a plan to maximize school construction and students served while minimiz-
ing multiple-shift schools, ensuring the right balance of building cost, schedule, and
quality.

5. Reallocate students from multiple-shift schools using spatial logistics planning methods.

These strategies are not mutually exclusive and could be implemented nationally or
regionally. Here, the concept of prefabricated schools and science laboratories is briefly intro-
duced and its benefits and challenges discussed. The KRG could consider the remaining three
strategies in future analyses.

Conventional and Prefabricated School Construction

Conventional School Construction

Most primary and secondary schools constructed in the United States utilize conventional
construction methods. These include on-site labor and time-intensive activities, such as con-
struction of wall and roof structures. Primary schools are typically 50,000 to 100,000 square
foot 1-story buildings built of brick and/or concrete block walls. School costs vary, as does con-
struction time, typically requiring about 14 to 26 months. Depending on the location, regional
permitting, agency approvals, engineering and architectural designs, and other non-construc-
tion activities can lengthen the process, with total time from land purchase to school opening
sometimes approaching 34 to 50 months (Wake County Public School System, 2000).

Costs of primary-school conventional construction are largely affected by regional labor
rates; typical U.S. primary-school costs range from about $140 per square foot to more than
$350 per square foot (RSMeans, 2010; Saylor, 2010). Typical classroom sizes in the United
States are 960 square feet, with additional area needed for common and non-classroom spaces
and facilities. Typically, primary schools are designed for at least 100 total square feet per pupil;
however, some schools are designed for 150 to 250 square feet per pupil. General construc-
tion costs for on-site labor typically make up about 65 percent of total project costs. Different
types of specialized labor, such as for air-conditioning and ventilation, plumbing, and electrical
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work, each typically make up about 10 percent of general construction costs. Other costs that
add to construction costs include those for classroom equipment and architect/engineering
design fees.

Prefabricated School Construction

Prefabricated construction employs a standard set of design modules that can be arranged
and customized for each application. Major components, or sometimes entire modules, are
assembled in a fabrication plant and shipped to the job site for assembly, which considerably
reduces wasted material at the construction site. This method reduces costs by 25 percent to 60
percent, largely due to a reduction in the need for custom engineering or architectural services
and the high cost of labor involved with traditional on-site construction. Labor costs per unit
are lower, as are total labor costs. Since the buildings are predesigned with standard drawings,
the project architect solely has to determine the application’s needs and choose modules to fit
together. The potential for expensive construction change orders and other unplanned events
during construction is considerably reduced. After the design is finished (one to four months)
and the contract is signed, the building’s concrete foundation is poured while the modules are
assembled at the fabrication plant. Then the structural steel is erected on-site, and modules are
delivered to the job site, assembled, and equipped with systems. The entire process can take six
months to one year.

Prefabricated construction is widely used in the United States, primarily to rapidly
expand existing schools, but also for new school construction. The quality, design, features,
and expense of prefabricated schools can vary widely (Figure C.1). U.S. costs for high-perfor-
mance modern prefabricated classrooms in the United States range from $200 to $300 per
square foot, with basic prefabricated designs having a reduced cost.

Many prefabricated schools are designed with “green” elements, such as energy and water
efficiency, sustainable materials, or on-site renewable energy, as shown in Figure C.2. Depend-
ing on climate and site conditions, buildings can be designed and oriented for passive heating
and cooling as well as day lighting to maximize the use of solar energy for lighting and air-
conditioning. Some school systems include optional photovoltaic panels to provide some or all
of a building’s electricity needs.

Figure C.1
Examples of Various Types of Prefabricated Schools

SOURCE: American Modular Systems, 2011a (left); Yorkon, 2011 (right).
NOTE: At left, basic prefabricated school in California, U.S.; at right, advanced prefabricated
school in York, UK.

RAND MG1140-C.1
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Figure C.2
Examples of High-Performance Prefabricated Schools with
Green Features

SOURCE: American Modular Systems, 2011b (left); Project Frog, 2011 (right).
NOTE: At left, outside of a prefabricated classroom with solar panels; at
right, interior of a prefabricated classroom for which natural lighting was
maximized.

Prefabricated Science Laboratories for Existing Schools

Prefabricated Labs Are an Attractive Option for Schools

Current schools in the KRI often do not have science laboratories, and equipping both existing
and new schools with science labs has been identified as a priority by KRG. Modular construc-
tion of science labs is a way to augment existing structures with new facilities without having
construction disrupt current educational activities. Science classrooms are specialized class-
rooms requiring additional systems and expenses relative to standard educational classrooms.
The level of science lab expense and customization is an option for the KRG. In the United
States, labs range from basic amenities for some primary schools through expensive advanced
research laboratories for some U.S. secondary schools. Science classrooms in the United States
often require expenses for specialized plumbing and utilities, ventilation hoods, safety and
emergency equipment, acid resistant furniture, and other items that are not incurred in tra-
ditional classrooms. (See Figure C.3.) A new modular science classroom could cost between
$180 per square foot for a basic science classroom and $350 per square foot for an advanced
classroom, and an advanced modular science classroom sometimes adds $100,000 more to the
cost of a new school building.

If an existing school building property is adequate for siting a modular science class-
room, building the classroom is likely to be less expensive and faster than constructing an
addition to the existing building. Constructing an addition for a science lab requires a struc-
tural and architectural design to modify the existing structure, as well as the possible disrup-
tion of educational activities around the site of the addition. For proposed newly constructed
schools, it would likely be less costly to integrate science classrooms into the standard design
for the schools, rather than constructing separate modular structures. However, there may be
instances in which a design has been finalized without a science classroom, so a modular class-
room could be a good choice at some time in the future. Modular science classrooms should be
evaluated as an option for the construction of science laboratories for KRG schools.
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Figure C.3
Examples of Prefabricated Science Classrooms

SOURCE: American Modular Systems, 2011c¢ (left); Grayson, 2010 (right).

NOTE: At left, science classroom in California, U.S.; at right, three science and global studies classrooms
in Connecticut, U.S.

RAND MG1140-C.3

Initial Cost Estimates of Prefabricated Schools in Kurdistan

We contacted several providers of prefabricated schools, both in the United States and in
Turkey, to discuss technology and costs (see below for contacts). One firm in Turkey, Vefa
Prefab, had previously constructed a prefabricated school in Irag—see the picture on the right
in Figure C.4. Also pictured in Figure C.4 is the interior of an eight-room prefabricated school,
built in Iraq by the Iraqi firm Cosmopolitan Company, which was constructed in 120 days at
a cost of $312,000 (U.S. Forces—Iraq, 2010).

As an illustration, Vefa Prefab provided us with preliminary cost estimates for prefabri-
cated school construction in Kurdistan. Their initial cost estimate was about $275,000 for a
12-classroom school and about $400,000 for a 20-classroom school, with construction times
varying between three and six months. Additional costs not included would be land purchase,
site preparation, building foundation, heating, air-conditioning, and utilities, all of which

Figure C.4
Examples of Prefabricated Schools in Iraq

sy & By o,

SOURCE: Scheck, 2010 (left); Nestavilla, 2011 (right).
NOTE: At left, school constructed by Iragi firm Cosmopolitan Company; at right, school constructed
by Turkish firm Vefa Prefab.

RAND MG1140-C.4
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could add another 25 percent to 50 percent to project costs. Figures C.5 and C.6 depict archi-
tectural plans provided by Vefa Prefab for a 12- and 21-classroom school, respectively.

Benefits and Challenges of Using Prefabricated Construction

Prefabricated construction is gaining popularity in the United States largely because of the
rapid construction time for new schools and expansions and the cost savings realized by manu-
facturing major portions of the building in an off-site centralized warehouse, thereby avoiding
local prevailing wage regulations. Construction of building portions in a controlled warehouse
off-site eliminates the costs and delays of working in adverse weather conditions, reduces mate-
rial waste, and allows for greater productivity and coordination among subcontractors (Engi-
neering News-Record, 2010).

The costs of school construction vary considerably with site selection and local labor con-
ditions. A survey of case studies, trade publications, and informal discussions with U.S. design-
ers and construction management firms that specialize in prefabricated school construction
was employed to arrive at bounding estimates for construction costs. Table C.2 lists potential
ranges of conventional and prefabricated construction costs for schools in the United States.

Figure C.5
Example of Architectural Plans for a 12-Classroom Prefabricated School in Iraq
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Figure C.6
Example of Architectural Plans for a 21-Classroom Prefabricated School in Iraq
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However, since labor rates in the KRI are likely to be relatively low, prevailing wage sav-
ings will be considerably lower than in the United States for prefabricated buildings. The KRG
estimates for new schools range from $1.2-2.6 million, considerably lower than the estimates
in Table C.2. Hence, decisionmaking on prefabricated buildings in the KRG is likely to be
influenced by schedule gains rather than large cost savings.

If we assume the cost estimates given in the proposed 2010 KRG budget, 30 students per
classroom, and 100 total square feet per student, the 81,000 square foot 27-classroom building
and the 54,000 square foot 18-classroom building will have costs below $40 per square foot.

Table C.2

Potential Approximate Costs of U.S. Primary Schools Using Conventional and
Prefabricated Construction

Cost (millions of §)

Conventional Construction Prefabricated Construction
No. of Classrooms Low ($140/ft2) High ($350/ft?) Low ($200/ft2) High ($300/ft?)
12 5.0 12.6 7.2 10.8
18 7.6 18.9 10.8 16.2
27 11.3 28.4 16.2 24.3

NOTE: Numbers assume 30 students per classroom and 100 total square feet per student, including
all common spaces and facilities.
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It is unclear whether a prefabricated structure could be cost competitive in this environment.
However, as noted above, the initial estimates for prefabricated construction could be consid-
erably less than the KRG estimates for conventional school construction, and further detailed
evaluation by KRG of prefabricated construction is warranted.

Table C.3 highlights some of the initial benefits and challenges of prefabricated school
construction. Prefabricated school construction utilizing a set of standard designs may be
highly beneficial for smaller rural schools in the KRI, whereas other applications may be poten-
tially relevant for larger and urban schools.

International Experiences in School Construction: UK Case Study

United Kingdom

The UK embarked on an effort—called Building Schools for the Future (BSF)—to rebuild or
refurbish all primary or secondary schools in England. The goal was to rebuild approximately
half of the schools and to refurbish the other half.2 This program employed public-private
partnerships and regional-local cooperation for school construction, and differed from the
KRG’s proposed actions. Yet the experiences and lessons learned from BSF may help the KRG
in designing an RFP and standard drawings, as well as in its risk management plans (Partner-
ships for Schools, 2010).

A small portion of new schools in the UK were constructed using prefabricated methods,
and a 2006 study examined a sample of cost differences between prefabricated and conven-
tional construction (French, 2006). The study found that saved time was generally the largest
benefit of prefabricated construction, which is consistent with earlier findings. Prefabricated
costs were generally lower, except when large halls and special-purpose rooms were required.
Table C.4 shows the benefits and challenges of prefabricated school construction in the UK
experience.

Finally, the KRI should evaluate the risk of seismic activity in regions where schools are
constructed and evaluate the cost of designing buildings to withstand earthquakes. In the
2008 earthquake in Sichuan, China, which killed as many as 80,000 people, inadequately
designed schools were cited as a major concern (British Broadcasting Corporation, 2008).

Table C.3
Benefits and Challenges of Prefabricated Construction in the KRI
Benefits Challenges
More schools can be built cheaply and quickly Tradeoff between cost and quality?
Foreign firms can train locals in fabrication and May invest more money in foreign firms than in local
assembly economy?
Reduction of pressure on current schools is faster Fewer on-site construction jobs available

Green design can reduce energy and water use over  Disruptive with current contractors and designers
building’s lifetime

Standard contracts and designs speed up projects Design options limited and may not suit all regions
and reduce surprises

2 This effort has been abandoned by the current government because of budget constraints.
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Table C.4
Benefits and Challenges of Prefabricated Construction in the UK Experience
Benefits Challenges
Total construction time decreased For large halls, prefabricated buildings were more
expensive than conventional construction
On average, a 10% lower construction cost vs. Large prefabricated structures were difficult and
traditional construction cost was observed for expensive to transport
classrooms
A small reduction in cost uncertainty and Quality could be variable; risk management strategy
construction changes was provided and high level of coordination/planning were needed

Classrooms were typically constructed in 4 months  Contractor should have experience with
vs. 7 to 8 months for traditional projects prefabricated assembly to increase likelihood of
successful outcomes

Since project durations were shorter, any observed
schedule overruns were shorter in time then those
observed with traditional construction methods

Components being manufactured indoors
avoided some adverse climate conditions during
construction

SOURCE: French, 2006.

Costs and Commodities Affecting School Construction

International Construction Rates

Labor Rates. Construction costs are highly influenced by local labor rates, which vary
widely across and within countries. As long as an adequate supply of local labor is trained and
available, Kurdistan will likely experience labor rates considerably lower than those of Euro-
pean and Central Asian nations. Table C.5 lists sample labor rates by skill type and country.

In addition to potential skilled labor supply shortages, the KRI may have to pay premi-
ums for security and housing of foreign workers, which could considerably increase labor costs
for school construction in the KRI. Security for personnel and material can cost 6 to 8 percent

of contract costs, and housing can cost 4 to 6 percent of contract costs (Engineering News-
Record, 2003).

Table C.5
lllustrative World Labor Rates, 2009

Total Billing Rate, U.S. $/Hour

Country Unskilled Labor Apprentice Labor Skilled Labor
Qatar 2.33 2.61 2.75
U.A.E. 4.79 5.39 5.99
Turkey 6.54 7.19 8.17
Romania 4.57 6.68 8.80
Germany 27.64 39.57 46.07
China 1.96 2.49 2.94
U.S.: New York 75.00 89.00 110.00
U.S.: Los Angeles 48.49 56.66 62.76

SOURCE: Engineering News-Record, 2009.
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Commodity and Material Costs. Commodity and material costs also vary considerably by
region, so the KRG should seek to use regionally available and economic materials for school
construction whenever possible. Table C.6 shows illustrative construction commodity costs.

Total Delivered Facility Costs. Ultimately, the sum of the local design, materials, and
labor costs will reflect the total building costs, generally represented in costs per unit of floor
space: dollars/square foot or dollars/square meter. Table C.7 shows commercial building costs
in selected countries.

Because of fluctuations in commodities, labor, and currencies, it is challenging to accu-
rately assign cost multipliers for different countries. Documented experiences in the KRI will
thus be the best predictors of the expected range of construction costs.

List of Firms and Contacts

Table C.8 presents a list of the firms we contacted and the information for contacts at each
firm.

Table C.6

lllustrative Construction Commodity Costs, 2009
Country Cement (U.S. $/ton) Blocks (U.S. $/yard®)  Glass (U.S. $/yard?)
Qatar 124 20 138
U.A.E. 84 10 17
Turkey 85 7 19
Romania 174 38 32
Germany 305 26 23
China 43 3 4
U.S.: New York 150 18 79
U.S.: Los Angeles 110 19 71

SOURCE: Engineering News-Record, 2009.

Table C.7
lllustrative Commercial Building Costs, 2009
Office Building Business Park

Country Low (U.S. $/ft3)  High (U.S. $/ft2)  Low (U.S. $/ft3)  High (U.S. $/ft?)
Qatar 179 223 191 230
U.A.E. 101 132 96 132
Turkey 112 158 N/A N/A
Romania 119 137 98 116
Germany 226 314 165 235
China 84 119 N/A N/A
U.S.: New York 325 720 181 307
U.S.: Los Angeles 285 735 170 355

SOURCE: Engineering News-Record, 2009.
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Firm and Contact Information

Firm

Location

Primary Contact and Website

Notes

Vefa Prefab

Dorce Prefab

Gen7 Schools,
American
Modular
Systems

Comark
Building
Systems

Project Frog

Office of
Mobile Design

SEED
(Sustainable
Education
Environments
Delivered)
Designers

ZETA
Communities

Yorkon

Istanbul,
Turkey

Ankara,
Turkey

Manteca, CA

DeSoto, TX

San Francisco,
CA

Venice, CA

San Francisco,
CA

San Francisco,
CA

York, UK

Ozgul Yucel (Mimar / Architect)
Marketing and Sales Director
ozgulyucel@vefagroup.com
Merkez / Head Office

Alt Kaynarca Yanyol Cad. No:180
34896 Pendik/Istanbul,Turkey

T: +90 216 390 47 77

F: +90 216 354 65 55
http://www.vefagroup.com

Asagi Ovecler Mahallesi

1325. Sokak No: 6 Cankaya,

06460 Ankara / Turkey

T: 490 312 472 82 10 (pbx)

F: +90 31247282 18- 19

dorce@dorce.com.tr
http://www.dorce.com.tr/eng/Projeler/3/schools.html

Rick Torres

Vice President Sales / Marketing
787 Spreckels Ave.

Manteca, CA 95336

T: 209.993.1590
rick.t@americanmodular.com
http://www.gen7schools.com/

Sandy Hanna

Marketing Director

Comark Building Systems, Inc.

T: 908-361-1843

SHanna@comarkbuilding.com
http://www.comarkbuilding.com/modular-building-
industries/education.shtml

Matt Reilly, reilly@projectfrog.com
1500 Sansome Street

San Francisco, CA 94111

T: 415.814.8506
http://www.projectfrog.com/

Office of Mobile Design

1725 Abbot Kinney Blvd.

Venice, CA 90291

T: 310-439-1129

info@designmobile.com
http://www.designmobile.com/countryschool.html

SEED

665 Third Street, Suite 400

San Francisco, CA 94107

T: 412-499-6995
info@seededspaces.com
http://www.seededspaces.com/

ZETA

1550 Bryant Street, Suite 820

San Francisco, CA, 94103

T: 415-946-4084
info@zetacommunities.com
http://www.zetacommunities.com/

Yorkon Limited
Huntington, York YO32 9PT
http://www.yorkon.co.uk/york-high-school.html

Experience with
prefab schools in
Iragq and Turkey

Experience with
prefab schools in
Turkey

NOTE: This list is illustrative. RAND does not endorse or recommend any of these companies.
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APPENDIX D

Number of New Classrooms Needed, by Urbanicity and by Level

of Education

Table D.1

Number of New Classrooms Needed to Meet Enroliment Growth and Reduce Overcrowding, by
Urbanicity, Type of Estimate, and Type of Option, 2010-21

Urban Rural
Type of Estimate
Low Medium High Low Medium High

Total classrooms needed 21,869 25,774 32,243 4,777 5,875 7,721
Options

Use of available capacity 251 251 251 300° 300 300

Add shift to single-shift schools 3,665 3,665 3,665 600° 600 600

Reduce retention 1,500 1,500 1,500 300 300 300

Subtotal 5,416 5,416 5,416 1,200 1,200 1,200
New classrooms needed 16,453 20,358 26,827 3,577 4,675 6,521

SOURCE: RAND student-flow model and estimates based on MOE's Office of Statistics school data, 2007-08.

2 Assumes that only 5 percent of excess capacity in uncrowded classrooms can be used.

5 Assumes that 7.5 percent of single-shift schools can be used for adding a second shift.

Table D.2

Number of New Classrooms Needed to Meet Enroliment Growth and Reduce Overcrowding, by Type
of Estimate, Grade Level, and Type of Option, 2010-21

Low Estimate Medium Estimate High Estimate
Grades Grades Grades Grades Grades Grades Grades Grades Grades
1-6 7-9 10-12 1-6 7-9 10-12 1-6 7-9 10-12
Total classrooms needed 17,854 5,770 3,022 19,705 7,588 4,376 20,732 11,627 7,625
Options
Use of available capacity 420 34 97 420 34 97 420 34 97
Add shift to single-shift 2,591 886 788 2,591 886 778 2,591 886 778
schools
Reduce retention 1,800 N/A N/A 1,800 N/A N/A 1,800 N/A N/A
Subtotal 4,811 920 885 4,811 920 875 4,811 920 875
New classrooms needed 13,043 4,850 2,137 14,894 6,668 3,501 15,921 10,707 6,750

SOURCE: RAND student-flow model and estimates based on MOE's Office of Statistics school data, 2007-08.

NOTE: N/A = not applicable.
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