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Executive Summary

Education Background

Irag’s once strong and competitive public education system now suffers from the
impact of sustained conflict over many years. Although rebuilding efforts are
underway, there remain too few school buildings, and many that remain are in need of
significant repair. Iraq’s National Development Plan for 2010-2014 indicates that
education funding is both insufficient and poorly allocated, with nearly 95% being
spent on salaries and the remainder going toward capital investments.* This leaves
little to no funding for improvements to the quality of learning, such as curriculum
development and teacher training. Additionally, prior to this study, there was no
research available on learning outcomes in the early grades.

Purpose and Design of the Assessment

Assessments of student learning in the primary grades, such as the Early Grade
Reading Assessment (EGRA) and Early Grade Mathematics Assessment (EGMA),
offer an opportunity to determine whether children are developing the fundamental
skills upon which all other literacy and mathematical skills build, and, if not, where
efforts might be best directed. This is vital information for countries that are working
to improve the quality of education in their schools.

Of equal importance to understanding how well children have mastered foundational
skills is an understanding of why certain schools succeed in teaching these
foundational skills while others do not. The Snapshot of School Management
Effectiveness (SSME) provides a multifaceted view of school and classroom
characteristics traditionally associated with student performance.

! National Development Plan, p. 116.
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To gain insight into both student facility with foundational skills and to better
understand characteristics among Iragi schools associated with this performance,
USAID/Iraq, in partnership with the Ministry of Education (MOED), contracted with
RTI International under the Education Data for Decision Making (EdData I1) project
to conduct the SSME, including the EGRA and EGMA, in a sample of primary
schools in Irag. The hope is that evidence-based information resulting from the survey
can inform future education policy decisions, as needed.

The instruments used in this project—Iraq Education Surveys-MAHARAT—were
adapted specifically for the Iragi context during an adaptation workshop with the
MOED. RTI’s education specialists worked together with local Iragi reading, math,
and primary school experts and officials to design abbreviated versions of the Early
Grade Reading Assessment (EGRA) and the Early Grade Mathematics Assessment
(EGMA). In addition to administering individual oral assessments of students, RTI
and its local partner DCI sent research teams to interview principals and teachers,
conduct inventories of school and classroom resources, and observe reading and math
lessons as part of the SSME survey.

After a week-long training workshop in March 2012, research teams, composed of
DClI staff and contractors as well as MOED staff members, visited a total of 54 public
primary schools across Irag. In each school, a grade 2 and a grade 3 teacher was
randomly selected, and 10 students from each of these classes were randomly selected
to take the EGRA and EGMA and to be interviewed about their experience with
school. A total of 1,153 students were selected for participation in the assessments
and interview. The selected teachers were interviewed, as was the principal of the
school, and a researcher observed the selected grade 2 teacher teach a reading lesson
and a math lesson. Researchers also took inventory of the school grounds and the
selected classrooms. Data collection was completed at the beginning of May 2012.

How Well Are Students Learning to Read?

The EGRA in Iraq, which was administered orally to individual students in Modern
Standard Arabic (MSA), consisted of five subtasks: (1) letter-sound knowledge, (2)
invented word decoding, (3) connected text oral reading fluency, (4) reading
comprehension, and (5) listening comprehension. Letter-sound knowledge and the
ability to read unfamiliar single-syllable words are foundational skills needed for
fluent reading and comprehension. All subtasks except for reading comprehension
and listening comprehension were timed. The time limit made it possible to assess
whether students had achieved a desired level of automaticity in these skill areas.
Timed subtasks were scored as correct letters per minute (clpm) or correct words per
minute (cwpm), while untimed tasks were scored as total items correct. The reading
comprehension subtask totaled 5 questions and the listening comprehension subtask
totaled 6 questions.

The figures below present EGRA scores by grade. The scores for the first three
subtasks (letter sound knowledge, invented word decoding, and oral reading fluency)
represent the number of correct items per minute. The scores for the last two subtasks
represent the total number of correct items. The graph depictions of the scores show

Iraq: Reading and Mathematics, Pedagogic Practice, and School Management



grade progression from grade 2 to grade 3, except on the letter sounds subtask. For the
oral reading fluency task, students were asked to read a short narrative story as
quickly and accurately as they could. In grade 2, for example, students were able to
read 11.4 words per minute, on average. By grade 3 they were able to read nearly 21.3
words per minute.

Items per Minute

EGRA Timed Subtasks Untimed Subtasks
70 6
60 ‘g 5
50 é 4
40 E 3
(1]
30 213 £,
(1]
20 E 1
10
0 4
0 - _ Reading Listening
Letter Sounds Invented  Oral Reading Comprehension Comprehension
Words Fluency (out of 5 total)  (out of 6 total)
W Grade2 MGrade3 W Grade2 MGrade3

The next figure presents the percentage of students with zero scores, by grade and
subtask. Students who were unable to perform a single item on a subtask received a
zero score. Thus, for example, in grade 2, over one third of students assessed could
not read a single word in the oral reading fluency subtask. In grade 3, 17% of students
received zero scores on this subtask.

100%
80%
60%
40%
20%

0%

EGRA Zero Scores

52.4% 52.5%
42.0%

13.7%g 79;

Letter Sounds Invented Words Oral Reading Reading Listening
Fluency Comprehension Comprehension

B Grade 2 M Grade3

Because zero scores tend to bring total averages down, it is also useful to consider the
scores of students who are able to correctly perform at least one item on a subtask.
Thus, the next pair of graphs depict EGRA scores for these students (i.e., zero scores
have been removed). Again, looking at the oral reading fluency subtask, we can see
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that students who could read at least one word scored 17.3 correct words per minute
in grade 2 (compared with 11.4 when zero scores are included).

Items per Minute

Timed subtasks Untimed subtasks
Zero scores excluded Zero scores excluded
70 6
60 w5
[* )
=
50 B 4
)
40 E 3
30 25.7 p ,
17.719-3 17.3 8
“ 7.9 8.0 S 1
10 - -
0 - Reading Listening
Letter Sounds Invented Oral Reading Comprehension Comprehension
Words Fluency (out of 5 total) (out of 6 total)
B Grade2 MGrade3 B Grade2 MGrade3

Research has shown that readers must read with a minimum speed in order to
understand what they have read. The relationship between reading fluency and
comprehension is clearly shown in the figure below. Students who were unable to
answer a single comprehension question read at an average speed of fewer than 4
correct words per minute, and those able to answer all five questions correctly could
read 82.8 correct words per minute on average.
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Relationship between reading fluency and comprehension
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Correct words per minute

Number of correct reading comprehension questions

It is generally accepted that when children are reading with comprehension, they can
correctly answer 80% or more of their reading comprehension questions. Iraqi
students who were able to answer 4 or more of the 5 comprehension questions
correctly were reading at an average fluency rate of 56.8 correct words per minute. As
reported above, the average reading speeds recorded were well below this rate and,
therefore, too slow to permit students to be reading with true comprehension.

Overall, these results reveal that by the end of grade 3, the majority of students
assessed had not yet acquired sufficient foundational skills to read fluently with
comprehension.

How Well Are Students Learning to Do Basic Mathematics?

Students’ understanding of foundational math skills was orally evaluated using the
EGMA, which consists of six subtasks: (1) number identification, (2) quantity
discrimination (that is, larger vs. smaller values), (3) missing number (number
patterns), (4) addition and subtraction (level 1), (5) addition and subtraction (level 2),
and (6) word problems. The level 1 addition and subtraction problems were
procedural in nature? and involved single- and double-digit problems with sums or
differences below 20. Students were asked to solve the problems without using paper

% In learning mathematics, procedural skills refer to the ability to apply a simple rule or standard algorithm to
solve a problem. Conceptual understanding refers to a broader grasp of mathematical ideas. For the EGMA in
Iraq, the level 2 problems were more conceptual than level 1 problems because the students had to understand
what they were doing (these items did not represent memorized facts) and also apply level 1 skills. Level 2
problems were not purely conceptual, but were more conceptual than level 1, especially so for grade 2 and
grade 3 students.

Irag: Reading and Mathematics, Pedagogic Practice, and School Management 5



and pencil, and then give their answer. Level 2 addition and subtraction problems
were more difficult, and required students to grasp mathematical concepts such as the
bridging of tens. For these problems, students were permitted to use a pencil and
paper to work out the solution. For each subtask, except for the word problems,
students were asked to complete as many items as they could within a time limit. Both
accuracy (number of correct items from items attempted) and automaticity (number of
correct responses per minute) scores were reported. As with EGRA, by timing how
quickly students perform these tasks, EGMA evaluates whether students have
achieved a desired level of automaticity in these skill areas.

The figure below presents average EGMA scores per minute for each grade. The final
subtask, not depicted in the graph, was a word problem subtask that was not timed.
Students in grade 2 were able to name 28.1 numbers per minute and grade 3 students
could name 35.5. Students were able to correctly answer 9.1 level 1 addition problems
per minute in grade 2, and 13.7 problems in grade 3.

Average EGMA scores on timed subtasks, by grade

50
£ 40 35.5
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‘E 30 :
@
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The next figure shows the percentage of correct responses out of those attempted. As
with the EGRA, the graph shows progression from grade 2 to grade 3. This
progression was greatest on the addition and subtraction level 2 tasks. The results
create the general impression that the students were more successful on those subtasks
that assessed procedural knowledge: number identification and addition and
subtraction level 1. By contrast, the students performed less well on the subtasks that
involved more conceptual understanding, namely the missing number, addition and
subtraction level 2, and the word problem tasks.
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Percentage of correct responses, by EGMA subtask

100%
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As with the EGRA, it is also useful to consider the percentage of students receiving
zero scores on the EGMA, as depicted in the figure below. As is shown, 13% of
grade 2 students were not able to answer a single addition level 1 problem correctly,
and 18% of grade 2 students were unable to answer a single subtraction level 1
problem correctly. These subtasks consisted of basic (procedural) addition and
subtraction problems.

The percentage of zero scores increased on the more conceptual subtasks, with 29%
of grade 2 students and 12% of grade 3 students unable to answer a single addition
level 2 problem correctly. On the subtraction level 2 subtask, a majority (61%) of
grade 2 students and 41% of grade 3 students were unable to answer a single problem
correctly. Similarly, in the case of the more conceptual word problem subtask, a large
percentage of the grade 2 (45%) and a fair percentage of the grade 3 students (21%)
were unable to answer a single problem correctly.
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EGMA zero scores, by grade
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These EGMA results in Iraq suggest that memorization plays a large role in the way
that children know and learn mathematics. This suggestion is supported by the clear
trend in the results showing students doing better on the items that relied on
procedural knowledge—knowledge that can also be memorized—and markedly less
well on the tasks and items that required both the understanding and the application of
what should be procedural (rather than memorized) knowledge.

How Well Are Schools Being Managed?

The SSME findings revealed areas of strength as well as areas needing improvement
in Iragi schools. Despite the need for infrastructure repairs in many schools, the vast
majority of principals and teachers said that they and their students are safe. Teachers
and students do not suffer from a shortage of textbooks and exercise books, and
although the school year is short and the necessity of shift schools serves to compress
the time available for learning, little of that time is spent off-task on non-instructional
activities.

Still, infrastructure problems are a concern, as over three-quarters of schools visited
are in need of repair, with researchers observing broken windows in classrooms,
damaged walls and roofs, and exposed wiring. More than half of schools visited had
no working electricity, and over a quarter had no functioning water source. Toilet
availability and cleanliness is another area in need of improvement.

Interviews with teachers and observations of lessons revealed a number of interesting
findings. Half of teachers reported that they had received no pre-service training in
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specifically how to teach reading and math. Possibly related to this, researchers found
that although most teachers used various types of evaluation approaches to measure
their students’ academic progress, fewer than 10% of teachers reported using the
results of these assessments to adapt their teaching or plan lesson activities. These
findings may suggest a lack of understanding in how to make use of various methods
of student evaluation, a lack of flexibility or freedom in how teachers make use of or
follow the curriculum, or a combination of factors.

Teacher feedback is an essential part of teaching and student learning. By looking at
students’ exercise books, it was possible to measure the frequency with which
teachers had marked or commented on students” work. Examination of the exercise
books revealed a wide range in page coverage. Most contained at least some marks
and comments by the teacher but only a minority of exercise books had marks and
comments on all pages. Those that did were correlated with stronger reading
performance among students. Additionally, teacher responses to student mistakes
during class can reveal teacher-student dynamics. The majority of students
interviewed reported punitive, rather than constructive responses from their teachers
when they answered a question incorrectly, with half reporting being hit by their
teacher. Students rarely asked questions during lessons suggesting that students either
lack the opportunity to ask questions or that they are reluctant to do so.

Classroom observations of reading lessons showed that the largest proportions of
lesson time were spent on advanced reading activities, such as reading texts and
writing, but very little time was spent on more basic reading skills, such as letter
sounds and reading isolated words. This instructional emphasis would be appropriate
if students had mastered these foundational skills, but as the EGRA results have
shown, students are struggling in these areas.

Interestingly, the observations of math lessons revealed that relatively large amounts
of lesson time were spent on the basic skills of number identification and reciting
number words—skills that correspond to students’ best performance on the EGMA
(number identification). Additionally, teachers were observed to mix these basic
elements of mathematics with higher level (more conceptual) concepts such as
addition and subtraction with 2 or more digits, fractions, and multiplication. Less time
was spent on single digit addition and subtraction—problems that students showed
moderate ability to perform on the EGMA.

Reading practice at school and at home is another important factor that the SSME
investigates. Significantly, only 13.5% of schools visited had a library, and just 4.6%
of classrooms were observed to have any books available to students other than their
textbooks. Students in the few schools that did have a library were stronger readers.
Having books at home other than textbooks was also uncommon, as 71.3% of
students said they had none, and over a third reported never reading to anyone at
home nor being read to by a family member. However, despite this some students and
their parents were managing to practice reading at home, and both having books to
read and reading at home are linked to stronger performance on the EGRA. Not
surprisingly, parental involvement in their children’s learning is associated with better
student performance. Almost all teachers said parents were at least somewhat
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involved in their children’s schoolwork (although only 35% of teachers reported
being satisfied with parental involvement). Similarly, nearly all students said their
parents were aware when they made a good grade, which was positively linked with
reading performance.

Finally, several components of the SSME are designed to measure time spent on-task
during the school day. The school year in Iraq is short compared to many countries, at
32 weeks. Taking into consideration average number of school closings, short school
days due to the shift system or sharing of facilities, and time spent at assembly or
break instead of in class, the average number of hours available for learning is
calculated to be 544 hours in a year (3.6 hours per day for a double shift school,
multiplied by 151 days). This falls far short of the 850-1,000 minimum instructional
hours recommended by the World Bank and UNESCO through the Education for All
(EFA) initiative.® Thus, although teachers are not wasting time off-task during the
school day, the calendar places a limit on how much overall instruction they are able
to provide to their students over the course of the year.

Recommendations

Representatives from the MOED and Iraqi educators, together with researchers,
worked together to develop several recommendations following detailed discussion of
the study findings.

The study revealed room for improvement among teachers. The group recommended
that teacher training (both pre-service and in-service) focus on the development of
early grade-specific skills in teaching reading and mathematics and, in general, on
developing a more child-centered pedagogy. In other words, teacher training needs to
focus on developing both the subject content knowledge and the pedagogical content
knowledge.

Additionally, the group recommended increasing the number of instructional hours
per year. Although increasing the number of instructional hours per year is necessary,
it is not sufficient—as much attention needs to be given to what happens during these
instructional hours as to providing these hours.

Finally, the group recommended an increase in children’s access to reading materials
(in addition to textbooks), both at school and at home. This may necessitate a school
library initiative, as well as a public awareness campaign to educate parents about
their role in their children’s education in general, and specifically about the
importance of providing books for their children to read at home.

® EFA Global Monitoring Report, 2005, 0. 149.
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1. Background: Country and Education
Context

Once considered a model in the region, Iraq’s education sector has steadily
deteriorated over recent decades as a result of successive conflicts. Rates of poverty,
corruption, and unemployment are high, and none of the problems within any one
sector can be accurately considered in isolation from a variety of interdependent
factors. An International Monetary Fund (IMF) summary of Iraq’s decline states that
“[by] the 1970s, Irag’s oil resources had enabled the country to reach middle-income
status, with a modern infrastructure and good education and healthcare systems. Since
then, however, Iraq has suffered through three devastating wars, a long period of
economic and financial mismanagement, and international sanctions imposed during
the 1990s.”*

Since the US troop withdrawal from Iraq at the end of 2011, the nation’s delicate and
newly formed coalition government has struggled to stand on its own.> Ongoing
unrest has taken a significant toll on the nation’s educational resources, from damaged
or destroyed infrastructure and too few teachers to outdated curricular materials and
families afraid to send their children to school. As of 2003, only 20% of school
buildings were in sufficient condition and not needing major repair.® Since then,
major reconstruction efforts have taken place, with varying degrees of success; and
“shift” schools and schools sharing a building have become very common. Although
both situations have positive aspects, they still represent less available time for
student learning than would be the case with fully functioning capital infrastructure
for each school that operates.’

Irag’s National Development Plan for 2010-2014 indicates that education funding is
both insufficient and poorly allocated, with nearly 95% being spent on salaries and the
remainder going toward capital investments.® This leaves little to no funding for
improvements to the quality of learning, such as curriculum development and teacher
training. The Plan goes on to state that

4 Excerpted from International Monetary Fund (IMF), Iraq, Program Note dated March 31, 2011,
http://www.imf.org/external/np/country/notes/irag.htm

® Anthony H. Cordesman and Sam Khazai, (2012). Iraq after US withdrawal: US policy and the Iraqi search for
security and stability. Washington, DC: Center for Strategic and International Studies (CSIS)/Burke Chair in
Strategy Series, p. 15.

® Republic of Irag, Ministry of Planning, National Development Plan for the Years 20102014, p. 116.

7 “Shift school” refers to a single school with a morning and an afternoon shift. There is one principal but some
of the teachers and supporting staff may work during only one of the shifts. In other cases, a facility is shared by
at least two separate schools. One school—uwith its own staff and students—uses the building in the morning,
and a completely separate school uses the building in the afternoon. The morning school may be a primary
school, while the afternoon school may be secondary.

8 National Development Plan, p. 116.
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[d]espite the importance afforded [the education] sector by the Iraqi
Constitution, development plans, and economic policies, there are indications
of a lack of responsiveness. Data shows a significant deficit in school
preparation, an increase in schools with double or triple daily sessions, mud-
constructed schools not fit for use, and a decline in the rate of school
enrollment, which stands at 85 percent for boys and 82 percent for girls.’

According to the United Nations Educational, Scientific, and Cultural Organization
(UNESCO), the youth literacy rate among females remained relatively steady from
2000 to 2009, at about 80%, while the rate among males dropped about 4 percentage
points from 89% to 84%. However, note our emphasis that these literacy rates are for
youth (ages 15-24) and not for primary school aged children. While in some contexts
the youth literacy rate may give some indication of early grade education outcomes,
given the dramatic changes in Iraq over the past several years, assessments of literacy
in secondary school may reveal little about the current state of reading instruction in
the early grades. This is one reason it was considered useful to directly assess literacy
in the early grades.

Evaluation Approach

2.1 Research Questions and Assessment Design

Under the USAID EdData Il contract, in the fall of 2011, RTI International was
awarded a Task Order (TO), Irag Education Surveys—MAHARAT (the Arabic word
for “skills”), which sought to improve education-related services and the quality of
primary schools in Irag. The contract consists of three education surveys to be
administered in Iraq over a period of 14 months, starting on October 1, 2011, and
continuing through December 1, 2012.

EdData Il is a worldwide program funded by the United States Agency for
International Development (USAID) to support the development and use of cost-
efficient, survey-based information on key education issues. RTI International, a U.S.
not-for-profit organization and lead implementer of the overall EdData Il program,
has developed several assessment instruments to help generate stakeholder interest
and to inform education policy reform.

Most of the data collection processes and methods developed under EdData Il are
premised on a systems-theory approach to education, which requires examining the
education organization as a whole, while being aware of how the parts impact each
other. By understanding this dynamic and using this approach, it is possible to learn
about one part of the system by examining another. For example, knowing how
students are doing in reading or mathematics provides information about what
teachers know and how they teach, as well as about the quality of the curriculum.

Working in close collaboration with the Iraqi Ministry of Education (MOED), RTI,
therefore, used a set of survey instruments across three tasks that will provide

9 Ibid., p. 23.
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information on the essential components of the Iragi education system. Task 1 of
MAHARAT included administering the Snapshot of School Management
Effectiveness (SSME), a package of survey instruments that included abbreviated
versions of the Early Grade Reading Assessment (EGRA) and the Early Grade
Mathematics Assessment (EGMA) (see Annex A for the EGRA and EGMA
instruments used in Irag), which assessed school management practices and student
outcomes in the primary grades. The MOED identified individuals from its staff to be
trained and then to serve as assessors and supervisors for the SSME. Task 2 involved
an assessment of teacher training institutes in Irag. Task 3 was an Iraq Education
Management Capacity Assessment (IEMCA) that assessed the management capacity
of the MOED. This report presents the findings for Task 1.

USAID/Iraq, in partnership with the MOED, was interested in gaining an accurate and
evidence-based understanding of the state of primary education in Irag. The stated
goal of the SSME in Iraq was to contribute to creating a road map for improving
school management efforts and reading and math instruction; improving reading and
math student learning outcomes; and strengthening in-country MOED capacity for
data collection, analysis, and dissemination. It is hoped that providing SSME research
data to MOED staff, teachers, students, and communities will improve the quality of
student learning, through capacity-building workshops and accountability. The
assessments also will assist the MOED in identifying gaps in policy and skills.

With little recent assessment data available for students’ early grade literacy and math
skills and teacher performance, the SSME results, paired with results of a survey of
the current teacher training institutes (TTIs), can add significant value to the policy
deliberations and strategic plan implementation that is currently under way in Irag.
The data gained from the SSME assessments will directly support the MOED’s
interest in strengthening the in-service training centers and will inform next steps for
developing teachers’ capacity to provide quality education, as well as for updating
and developing reading and math curriculum in the early grades. Furthermore, the
experience of conducting an SSME study, as well as the findings it produces, can
assist the MOED and increase its capacity as it furthers its plans for a school-based
and national system of student assessments, as well as help education officials
consider the options for how best to support improved student achievement in primary
schools.

The first step to effect such education policy decisions is to develop a clear
understanding of how students are learning to read and think mathematically in the
primary grades. As noted earlier, the assessments implemented in Iraq were
abbreviated versions of the EGRA and EGMA, which offer an opportunity to
determine whether students are developing the fundamental skills upon which all
other literacy and mathematical skills build, and, if not, where efforts might be best
directed. This is vital information for countries that are working to improve the
quality of education in their schools. Indeed, growing international concern for
learning outcomes, as opposed to attendance or completion rates, is evidenced by
EGRA and EGMA having been adapted and used around the world, including EGRA
implementations in over 50 countries.
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In all EGRA and EGMA implementations, the assessments are administered
individually and orally, typically using the students’ native language to ensure that
they understand the instructions for each task. In Irag, the assessment designers
ensured that the phrasing of the instructions used words and sentences that were
common to both Modern Standard Arabic (MSA) and the vernacular Arabic.
However, given that the language of instruction at school is MSA, the material that
students read while taking the EGRA assessment was formulated in MSA. The
instruments involved subtasks that required skills foundational to early grade reading
and mathematics acquisition. Sections 2.2 and 2.3 below provide background on these
instruments in general as well as detailed information on the specific skills assessed
with the Irag EGRA and EGMA instruments.

In addition to the EGRA and EGMA, and to paint a larger picture of the relationship
between school management, teaching, and learning outcomes, the SSME consists of
a set of interviews, checklists, and observations, the characteristics of which are
further described in Section 2.4.

Findings from the assessment in Iraq based on these tools appear in Sections 3 and 4.

2.2 Overview of EGRA

2.2.1 Why Test Early Grade Reading?

The ability to read and
understand a simple text is one
of the most fundamental skills
a child can learn. Without
basic literacy there is little
chance that a child can escape
the intergenerational cycle of
poverty. Yet in many
countries, students enrolled in
school for as many as six years
are unable to read and
understand a simple text.
Recent evidence indicates that
learning to read both early and
at a sufficient rate are essential
for learning to read well. N
Acquiring literacy becomes more difficult as students grow older; children who do not
learn to read in the first few grades are more likely to repeat and eventually drop out,
while the gap between early readers and nonreaders increases over time.

When children are learning to read, they must learn the letters and their forms, learn
the sounds associated with each letter and diacritic marks, and apply this knowledge
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to decode (or “sound out”) new words that they can recognize instantly.*® By the end
of this phase, children develop sufficient speed and accuracy in decoding and word
recognition that they can read with fluency. When children read with fluency, they
can read orally with the same speed and expression that they use in speech.
Furthermore, reading with fluency is critical for reading comprehension, as children
can concentrate on the meaning of what they read rather than focus on decoding.**

Recent evidence indicates that learning to read both early and at a sufficient rate, with
comprehension, is essential for learning to read well. A substantial body of research
documents the fact that children can learn to read by the end of grade 2, and indeed
need to be able to read to be successful in school. Importantly, children who do not
learn to read in the early grades (grades 1-3) are likely to fall behind in reading and
other subjects, to repeat grades, and eventually to drop out.

2.2.2 Purpose and Uses of EGRA

Historically, because there has been very little information regarding pupil learning in
the early grades in low-income countries, EGRA was developed to provide a way to
measure a child’s initial reading skills. EGRA was constructed to assess the reading
and language skills identified to be essential for students to become fluent readers
who comprehend what they read. More specifically, by assessing students’ knowledge
of Arabic letters, decoding skills, oral reading fluency, and comprehension of written
text and oral language, EGRA may inform ministries of education, donors, teachers,
and parents about primary students’ reading skills. Because of its direct links with the
skills indispensable for successful reading achievement, EGRA may assist education
systems in setting standards and planning curricula to best meet children’s needs in
learning to read.

2.2.3 What EGRA Measures

The EGRA instrument is composed of a variety of subtasks designed to assess
foundational reading skills crucial to becoming a fluent reader. EGRA is designed to
be a method-independent approach to assessment—that is, the instrument does not
reflect a particular method of reading instruction (such as “whole language” or
“phonics-based” approach). Rather, EGRA measures basic skills that a child must
have to eventually be able to read fluently and with comprehension—the ultimate goal
of reading. The EGRA subtasks are based on research regarding a comprehensive
approach to reading acquisition across languages. These skills are described below:

19 See E. Saiegh-Haddad. (2005). Correlates of reading fluency in Arabic: Diglossic and orthographic factors.
Reading and Writing: An Interdisciplinary Journal, 18, 559-582. See also M. Taouk & M. Coltheart. (2004).
The cognitive processes involved in learning to read in Arabic. Reading and Writing: An Interdisciplinary
Journal, 17, 27-57.

1 For example, see S. Abu-Rabia. (2007). The role of morphology and short vowelization in reading Arabic
among normal and dyslexic readers in grades 3, 6, 9, and 12. Journal of Psycholinguistic Research, 36, 89-106;
and G. Elbeheri, J. Everatt, A. Mahfoudhi, M. A. Al-Diyar, & N. Taibah. (2011). Orthographic processing and
reading comprehension among Arabic speaking mainstream and LD children. Dyslexia, 17(2): 123-142. doi:
10.1002/dys.430
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Oral reading fluency is often defined as the ability to orally read connected text with
speed, accuracy, and proper expression. Reading fluency is considered critical for
comprehension, as rapid, effortless word-identification processes enable the reader to
focus on the text and its meaning rather than decoding, or sounding out the words.*

Reading comprehension, considered the goal of reading, refers to the ability to
actively engage with, and construct meaning from, the texts that are read.

Listening comprehension refers to one’s ability to make sense of oral language when
there is no accompanying printed text. Listening comprehension taps many skills and
sources of knowledge, such as vocabulary knowledge, facility with grammar, and
general background knowledge. Assessing listening comprehension is particularly
important for a diglossic language such as Arabic, as children often are introduced to
Modern Standard Arabic (MSA) once they begin formal schooling. Thus, listening
comprehension assesses children’s proficiency with MSA, rather than the vernacular
dialect they listen to and speak at home.

EGRA measures each of the above abilities, or components, to assess the foundational
reading skills. The skills are tested in individual subtasks and presented in order of
increasing level of difficulty (letter name identification first, then invented word
reading, etc.). Because the first few subtasks are easier, EGRA can therefore measure
a range of reading abilities for beginning readers. The subtasks included in the EGRA
Iraq instrument are described in Section 2.2.4 below.

2.2.4  Structure and Content of the Final EGRA for Iraq

Administering the full EGRA instrument designed for Iraq took approximately 5
minutes per child. The reading assessment was supplemented by student interviews,
using a questionnaire, to clarify the demographic and social context in which students
were learning to read. The EGRA was administered in Modern Standard Arabic, the
language of instruction in Iragi public schools.

The EGRA consisted of the following nine sections, or subtasks:

1. Letter sound knowledge assessed students’ automaticity in sound production.
This was a timed subtask, in which students were shown a chart containing 10
rows of 10 random letters. Students were asked to make the sound of as many
letters as they could within one minute, yielding a score of correct letters per
minute.

2. Invented word decoding assessed students’ skill at applying letter-sound
correspondence rules to decode unfamiliar words. To ensure that students
were sounding out the words, rather than recognizing them, a chart of 50
pronounceable made-up words that followed legal spelling patterns in Arabic

12 National Institute of Child Health and Human Development. (2000). Report of the National Reading Panel.
Teaching children to read: An evidence-based assessment of the scientific research literature on reading and its
implications for reading instruction (National Institutes of Health Publication No. 00-4769). Washington, DC:
U.S. Government Printing Office. See also C.A. Perfetti, (1992). The representation problem in reading
acquisition. In P.B. Gough, L.C. Ehri, & R. Treiman (Eds.), Reading acquisition (pp. 145-174). Hillsdale, New
Jersey, USA: Erlbaum.
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was shown to students. Students were asked to sound out as many invented
words as they could within one minute, yielding a score of correct words per
minute (cwpm).

3. Oral passage reading assessed students’ fluency in reading a passage of
grade-level text aloud and their ability to understand what they had read.
There were two parts to this subtask:

a. Oral reading fluency: As described above, the ability to read passages
fluently is considered a necessary component for reading comprehension.
In this subtask, students were given an 82-word story, and were asked to
read it aloud in one minute. The oral reading fluency score was the number
of correct words read per minute (cwpm).

b. Reading comprehension: After the students finished the passage, or the
minute ended, the passage was removed. Students were orally asked five
questions that required them to recall basic facts from the passage. The
reading comprehension score was the number of correct answers, with a
maximum possible score of 5.

4. Also noted earlier, listening comprehension is considered to be a critical skill
for reading comprehension as it is the ability to make sense of oral language.
In this subtask, the examiner read a short passage to students. Students were
then orally asked six questions about that passage. The listening
comprehension score was the total correct answers, with a maximum possible
score of 6.

5. A student interview was given orally to students after they had completed the
reading and spelling subtasks. The purpose of the interview was to gather
information about the home and school contexts that might explain students’
reading performance. For example, the students were asked about their access
to reading and instructional materials at home and at school.

EGRA administration also always includes a “stop” rule, which requires assessors to
discontinue the administration of a subtask if a pupil is unable to respond correctly to
any of the items in the first line (i.e., the first 10 letters, the first five words, or the first
line of the oral reading fluency story). This rule was established to avoid frustrating
pupils who do not understand the subtask or lack the skills to respond. If a subtask
needs to be discontinued, the EGRA assessor marks a box indicating that the subtask
was discontinued because the child had no correct answers in the first line. Before
administering the EGRA, assessors were required to read to students explicit
information about the test and how it would be used. Pupils were asked to provide
oral assent to participate in the assessment.

2.3 Overview of EGMA

2.3.1 Why Test Early Grade Mathematics?

A strong foundation in mathematics during the early grades is crucial for success in
mathematics in the higher grades. Mathematics is a skill very much in demand in
today’s economy, as has been demonstrated by various economists. Most competitive
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jobs require some level of mathematics skill. It has also been noted that the problem-
solving skills and mental agility and flexibility that students develop through
mathematics transfer to other areas of life and work. Furthermore, countries’ rankings
on mathematics skills are becoming a matter of political currency, because of
international assessments such as Trends in International Mathematics and Science
Study (TIMSS). Most countries’ mathematics curricula for the early grades now
coincide in terms of the skills students should have. For example, goals such as
knowing and using number names, learning and understanding the values of numbers,
knowing key symbols, and comparing and ordering sets of objects, are skills found in
many curricula, including curricula in developing countries.

2.3.2 Purpose of EGMA

EGMA was designed to provide information about basic, foundational competencies
that should typically be mastered in the very early grades to ensure success in more
advanced mathematical skills. Without these basic skills, students will struggle or
potentially drop out in later K
years. Subtasks selected for
the standard EGMA
instrument were drawn from
extensive research on early
mathematics learning and
assessment and were
constructed by a panel of
experts on mathematics
education and cognition. The
conceptual framework for
mathematical development is
grounded in extensive research
that has been conducted over
the past 60 years.™ To develop
the EGMA protocol,
developers systematically ; _

sampled early numeracy skills, particularly those underlying number sense. These
abilities and skills are key in the progression toward the ability to solve more
advanced problems and the acquisition of more advanced mathematics skills.**

B For example: (1) A. J. Baroody, M.-L. Lai, & K. S. Mix, (2006). The development of number and operation
sense in early childhood. In O. Saracho & B. Spodek (Eds.), Handbook of research on the education of young
children (pp. 187-221). Mahwah, New Jersey, USA: Erlbaum; (2) D. J. Chard, B. Clarke, S. Baker, J.
Otterstedt, D. Braun, & R. Katz, (2005). Using measures of number sense to screen for difficulties in
mathematics: Preliminary findings. Assessment for Effective Intervention, 30(2), 3-14; and (3) D. Clements & J.
Samara, (2007). Early Childhood mathematics learning. In F.K. Lester, Jr. (Ed.), Second handbook on
mathematics teaching and learning (pp.461-555). Charlotte, North Carolina, USA: Information Age.

4 Examples include Baroody et al. (2006); Clements & Samara (2007); and A. Foegen, C. Jiban, & S. Deno,
(2007). Progress monitoring measures in mathematics: A review of literature. The Journal of Special Education,
41(2), 121-139.
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2.3.3 What EGMA Measures

A number of criteria were defined for subtasks to be included in the EGMA
instrument, to support the goal of providing stakeholders, such as ministries of
education, aid agencies, and local education officials, with the information essential to
making informed changes in teacher education and support, curriculum development,
and implementation. The subtask criteria are as follows:

e They represent skills that developing country and developed country curricula
have determined should be acquired in early grades;

e They reflect those skills that are most predictive of future performance,
according to available research and scientific advice;

e They represent a progression of skills that lead toward proficiency in
mathematics;

e They target both conceptual and computational skills; and
e They represent skills and tasks that can be improved through instruction.

EGMA is an individually administered oral test that allows for the targeted skills to be
assessed without being confounded by problems with language or writing that might
otherwise impede performance. By administering the test orally, administrators can
better ensure that students understand the instructions, which are provided in the
familiar vernacular dialect that students speak outside of school.

2.3.4 The EGMA Instrument for Iraq
The EGMA designed for Iraq consisted of eight subtasks.

All items on the assessment were presented orally to students and all items were
arranged in order of increasing difficulty for all subtasks. The assessment items
included the following:

1. Number identification assessed students’ knowledge and ability to identify
written number symbols. Here, students orally identified printed number
symbols presented in a grid, and students were asked to identify as many
numbers as they could in 30 seconds, with their score being converted to give
a per-minute rate. This subtask consisted of 20 one- to three-digit numbers
arranged in order of increasing difficulty. Two scores were generated for this
subtask: (1) the number of correct responses made per minute and (2) the
percentage of correct responses for the items attempted in the time allocated.

2. Quantity discrimination assessed the students’ ability to make judgments
about differences in numbers by comparing quantities. Quantity discrimination
in the early grades is a critical link to effective and efficient problem-solving
strategies. For the Irag EGMA, students were asked to compare single and
double digit numbers. The assessors presented them with items that each
contained two numbers. Students were then asked to identify the larger
number in each pair (e.g., “Which one is bigger?””). The used number pairs
ranged from a pair of single-digit numbers, to five pairs of two-digit numbers,
and four pairs of three-digit numbers. For all items, the discriminating digits in
the pairs were varied to ensure that the student understood place value, e.g., 48
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versus 58, and 67 versus 65. This subtask consisted of 10 items, and students
were given a one-minute timeframe to identify as many as they possibly could
of the larger number in each pair of numbers. Two scores were generated for
this subtask: (1) the number of correct responses made per minute and (2) the
percentage of correct responses for the items attempted in the time allocated.

Missing number (number patterns) assessed students’ ability to discern and
complete number patterns. Each item in this subtask consisted of four
placeholders with numbers in a sequence and one placeholder blank for a next
or missing number. The student was asked to determine and name the missing
number. Used numbers ranged from single-digit to three-digit numbers
(maximum 550). The patterns that were used included counting forward and
backward by ones, by fives, by tens, and by twos. This subtask consisted of 10
items, and students were given a one-minute timeframe to determine as many
as they possibly could of the missing numbers needed to complete the
patterns/sequences. Two scores were generated for this subtask: (1) the
number of correct responses made per minute and (2) the percentage of correct
responses for the items attempted in the time allocated.

. Addition and subtraction (level 1) assessed students’ procedural knowledge

and fluency in the basic operations of addition and subtraction. In the
assessment, addition and subtraction were assessed in separate tasks. In both
of the tasks, students were presented with two-number addition/subtraction
items, with sums/differences below 20, and asked to solve them mentally (if
students used their fingers they were not stopped from doing so). The addition
problems ranged from the addition of two single-digit numbers with sums less
than 10, to the addition of two single-digit numbers with sums equal to 10, to
the addition of a single-digit number to a double-digit number with a sum less
than 20, and to the addition of two single-digit numbers with sums greater than
10 (i.e., involving bridging the 10). The subtraction problems ranged from the
subtraction of a single-digit number from a single-digit number, to the
subtraction of a single-digit number from 10, to the subtraction of a single-
digit number from a double-digit number with a difference greater than 10
(i.e., requiring no bridging of the 10), and to the subtraction of a single-digit
number from a double-digit number resulting in a single digit number (i.e.,
involving bridging the 10). Each of the level 1 addition and subtraction
subtasks consisted of 20 items, and students were asked to solve as many
problems as they possibly could in 30 seconds, with their score being
converted to give a per-minute rate. Two scores were generated for the level 1
addition and subtraction subtasks: (1) the number of correct responses made
per minute and (2) the percentage of correct responses for the items attempted
in the time allocated. Students who were able to correctly answer one or more
addition or subtraction problems were given the opportunity to attempt the
level 2 subtasks.
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5. Addition and subtraction (level 2) assessed students’ more conceptual
understanding of addition and subtraction,*® as well as their ability to apply the
procedural knowledge assessed in the two level 1 subtasks. In the assessment,
addition and subtraction were assessed in separate tasks. For these subtasks,
students were presented with two-number addition/subtraction items and asked
to solve them. The assessor offered paper and pencil to the students, who were
told that they were allowed to use these aids if they wished, but that they did
not have to use them if they did not want or need to do so (if students used
their fingers or drew lines to solve the problem, they were encouraged to use
another method if they could). The addition problems ranged from the addition
of a single-digit number to a double-digit number with a sum less than 20, to
the addition of a single-digit number to a double-digit number with a sum
greater than 20 (i.e., involving bridging of a 10), to the addition of two double-
digit numbers with a sum less than 100 that did not require bridging a 10, and
to the addition of two double-digit numbers with a sum less than 100 that
required bridging of a 10. The subtraction problems ranged from the
subtraction of a single-digit number from a double-digit number less than 20
without bridging, to the subtraction of a single-digit number from a double-
digit number less than 20 and involving bridging, to the subtraction of a
double-digit number from a double-digit number that required no bridging,
and to the subtraction of a double-digit number from a double-digit number
involving bridging the 10. Each subtask consisted of five items arranged in
order of increasing difficulty, and students were asked to solve as many
addition problems as they possibly could in a one-minute timeframe. Two
scores were generated for each subtask: (1) the number of correct responses
made per minute and (2) the percentage of correct responses for the items
attempted in the time allocated.

6. Word problems assessed student’s ability to interpret a situation (presented to
them in words), make a plan, and solve the problem. Because the focus was on
assessing the student’s ability to interpret a situation, make a plan, and solve a
problem, the numerical values involved in the problem were deliberately
small, to allow for the targeted skills to be assessed without being confounded
by problems with calculation skills that might otherwise impede performance.
The situations used were designed to provoke different mathematical
solutions. For this subtask, students were asked to solve the problems using
any strategy that they wished, including the use of paper and pencil and/or
counters supplied by the assessor. This subtask consisted of three items, and
no time limit was set for the solution of the problems, although students were
encouraged to move on to the next problem if they were making no progress
on an item after 1 minute. One score was generated for this subtask: the
percentage of correct responses for the items attempted.

5 evel 2 problems are more conceptual than level 1 problems because the student must understand what he or
she is doing (these items do not represent memorized facts) and also apply level 1 skills. Level 2 problems are
not purely conceptual, but are more conceptual than level 1, especially so for grade 2 and grade 3 students.
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In the Iragi EGMA instrument, the word-problem subtask was included only after the
pilot study had been conducted. The results of the pilot study suggested that the
number identification subtask was not sufficiently demanding to distinguish the range
of participating students. Although it was decided not to omit the number
identification subtask in case the study sample proved to be more diverse than the
pilot sample, it was decided to include the word problem subtask to access
information about the ability of students in Iraq to interpret a situation, make a plan,
and solve the problem

All subtasks (with the exception of the word-problem subtask) were timed to manage
task length and also to enable the research team to examine both automaticity
(fluency, measured in number of correct items per minute) and accuracy (measured in
percentage correct out of number attempted). For the number discrimination and
missing number subtasks, the students completed two practice items before
attempting the actual items, to ensure that they understood the respective tasks before
being asked to answer the problems.

2.4 Overview of SSME

The SSME is an instrument that yields a multifaceted picture of school management
practice. Management data collected by the SSME include pedagogical approach;
time on task; interactions among students, teachers, administrators, district officials,
and parents; record keeping; discipline; availability and condition of school
infrastructure; availability of pedagogical materials; and safety. Data are collected via
direct classroom and school observation; student assessments; and interviews with
students, teachers, and principals. By collecting information on only the most crucial
school effectiveness factors, and by applying innovative and simple data-collection
methodologies, the SSME is able to produce a rich data set at low cost. The SSME is
designed such that a single assessor can assess a school in just one day. The resulting
data are designed to let school, district, provincial, or national administrators or
donors learn what is going on in their schools and classrooms and to help answer the
question, “Why is it that some schools succeed while others do not?”

Building on the framework for the analysis of effective schools described in the
effective schools literature, ™ the SSME collects information on (1) basic school
inputs such as school infrastructure, pedagogical materials, teacher and principal
characteristics, student characteristics, and parental and community involvement;

(2) classroom teaching and learning processes, including use of material, instructional
content, student-teacher interaction, time on-task, assessment techniques, and
administrative oversight; and (3) learning outcomes data, via the application of
abbreviated portions of two other instruments: EGRA and EGMA (see Sections 2.2
and 2.3). These brief but thorough oral assessments that are administered individually

18 This framework for the analysis of school effectiveness is based on research reported by H. Craig & W.
Heneveld, (1996). Schools count: World Bank project designs and the quality of primary education in sub-
Saharan Africa. World Bank Technical Paper Number 303 (Africa Technical Department Series). Washington
DC: World Bank; and J. Carasco, C. Munene, D. Kasente, & M. Odada, (1996). Factors affecting school
effectiveness in Uganda: A Baseline study. Kampala: Uganda National Examination Board.
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to randomly selected students add to the information about school management
effectiveness by accurately evaluating students’ knowledge of foundational reading
and math skills.

The SSME is administered during one school day by a four-person team. Each of the
components of the SSME is designed to supply information from a different
perspective. The SSME design aims to balance the need to include a broad mix of
variables—in order that potentially impactful characteristics can be identified—with
the competing need to create a tool that is as undisruptive to the school day as
possible. When combined as a whole, these instruments produce a multifaceted and
comprehensive picture of a school’s learning environment, and when the results from
multiple schools in a region are compared, it becomes possible to account for
differences in school performance. Following is a listing of the SSME components
(see Annex B for paper versions of the instruments):

Principal Questionnaire — administered to the principal in each school visited,;

Teacher Questionnaire — administered to the two teachers whose students were
selected for assessment;

3. Student Questionnaire — administered to each student randomly selected for
assessment;

4. Mini-EGRA and Mini-EGMA - administered to a random sample of students
in grade 2 and grade 3 (see Sections 2.2 and 2.3);

5. School Observation — administered at each school visited;
Classroom Inventory — administered in each of the two sampled classes;

Classroom Observation (reading) — administered during the reading lesson in
the lower-grade classroom (grade 2 in the case of Jordan); and

8. Classroom Observation (mathematics) — administered during the mathematics
lesson in the lower-grade classroom (grade 2).

2.5 Instrument Development Process for Iraq: EGRA, EGMA,
and SSME

The EGRA, EGMA, and SSME tools are always carefully tailored to the appropriate
country or region, rather than existing tools simply being translated into the language
selected for the implementation. In the case of Iraq, the content for the EGRA
subtasks, in particular, was developed to ensure that the material presented to students
was suitable for the requirements of the Iraqi curriculum.

Twenty-two staff from the Ministry of Education participated in a one-week
instrument development and adaptation workshop that began on December 11, 2011.
The group included school teachers and directors, education inspectors/supervisors,
reading and mathematics curriculum experts, and senior officials from the Ministry.
The goal of the workshop was to create reading and mathematics assessment tools
that reflected the Iragi school curriculum and measured skills that were relevant to the
acquisition of reading in Arabic.
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Similarly, the SSME instrument was streamlined to include items that were of interest
to the participants and were adapted to the conditions of school management
applicable for the entire country.

Each instrument was pretested in four schools within the region of Baghdad. (These
schools were not included in the sample used for final assessment.) The SSME
instrument was then reviewed in light of the pretesting experience, any phrasing of
questions that led to misunderstandings was clarified, and problematic questions were
removed or modified. The EGRA and EGMA were then put through rigorous item-
level psychometric analyses (using the Rasch model), which helped to identify items
that were too difficult or easy, as well as items that were redundant.

2.6 Sample

2.6.1 The Population and Sample

The population for the Irag EGRA-EGMA-SSME study included all grade 2 and
grade 3 students who were attending school during the 2011-2012 Iraq academic
school year in the following provinces: Anbar, Baghdad, Karbala, Maysan, Najaf, and
Wasit.'” To obtain a random sample of grade 2 and grade 3 students, a three-stage
sample was implemented by selecting: schools, classrooms, and then students.

The random sample of schools was selected from the Education Management
Information Systems (EMIS) list of primary schools. Schools were stratified by
province and were then selected proportionally to the combined grade 2 and grade 3
enrollments as reported by the Iraqg EMIS unit. Table 1 provides the population and
sample count of schools, as well as the expected grade 2 and grade 3 enrollments. To
account for nonproportional sampling of schools, sample weights were created and
applied to all analyses to guarantee that the sample properly represented the
population of interest (see Annex C: Sample Methodology and Weighting). For each
school, the principal (or the assistant principal, if the principal was not available) was
automatically chosen to complete the School Observation Questionnaire as well as the
Principal Questionnaire.

71t should be noted that this sample is not a nationally representative sample but is only representative of the
six provinces: Anbar, Baghdad, Karbala, Maysan , Najaf, Wasit.
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Table 1. SCHOOL: Population and sample counts of Iraq primary schools
and grades 2 and 3 enrollment counts within the schools

Population*

Counts Sampled Schools Counts

School Stratification Grades 2 and 3 Grades 2 and

Province Schools Enrollment Schools 3 Enrollment
Anbar 122 16,727 9 1,520
Baghdad 331 59,783 9 1,732
Karbala 439 64,204 9 1,605
Maysan 433 49,330 9 1,215
Najaf 539 80,627 9 2,148
Wasit 473 51,775 9 1,176
Total 2,337 322,446 54 9,396

*Population counts are based on the 2011 EMIS list of all primary schools containing at least
one grade 2 student and one grade 3 student.

Within each selected school, all grade 2 classrooms were listed*® and one grade 2
classroom was randomly selected with equal probability. The same process was
followed for the grade 3 classrooms. For each selected classroom, the assessor
completed the Classroom Inventory Questionnaire and the classroom’s teacher was
automatically chosen to complete the Teacher Questionnaire. For the grade 2
classrooms only, the assessor also completed the Reading Classroom Observation
Questionnaire and the Math Classroom Observation Questionnaire.

Within each selected classroom, 10 to 14 students were selected at random with equal
probability. If a classroom contained less than 10 students, then all of the students in
that classroom were automatically selected and assessed. Each student completed the
Student Questionnaire, EGRA, and EGMA.. The final sample count of schools,
principals, teachers, and students is presented in Table 2 (SAMPLE). Table 3
(ASSESSMENT) provides the final counts of the completed EGRAs, EGMAs, and
SSMEs.

Table 2. SAMPLE: Final sample counts of assessed items

Iltems Sample/Assessed Grade 2 | Grade 3 Total
Schools — — 54
Principals — — 54
Teachers 54 54 108
Students 580 573 1,153

18 If a school had shifts, the list of all grade 2 and grade 3 classrooms was made for the shift that was in session
at the time assessors arrived at the school.
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Table 3. ASSESSMENT: Final count of the completed EGRA-EGMA-SSME

assessments
Instruments Assessed Level Total
Schools School 54
Principals School 54
Teacher Instrument Teacher/Class 108
Classroom Inventory Teacher/Class 108
Teacher/Class
Reading Classroom Observation (grade 2 only) 54
Teacher/Class
Math Classroom Observation (grade 2 only) 54
Student Instrument Student 1,153
EGRA Student 1,153
EGMA Student 1,153

2.6.2 Data Processing

Information in each data set of the study (i.e., the EGRA, EGMA, and SSME
interview/observation instruments each had their own data set) was checked for
consistent responses. Checks were conducted both within each data set and among the
data sets; inconsistent responses were edited only if it was clear which inconsistency
was incorrect. Because of the high response rate, data were not imputed. To account
for the nonproportional sampling, each selected item was weighted based on the
sampling methodology and scaled to the population.

2.7 Limitations of the Study

One limitation of the present study involves the EGRA instrument. It became
apparent at the start of data collection in the field, that several words within the
EGRA instrument were missing diacritic marks. It is RTI’s standard practice, when
administering reading assessments in Arabic, to include all such markings in order
that students will have all of the information they need to determine how to decode
and pronounce a word. This is especially important on the invented word subtask of
the EGRA, not only for the student but also for the assessor, so that he or she will be
able to properly mark the students’ responses as correct or incorrect, as the case may
be. Unfortunately, because the missing diacritics were not noticed until data collection
had already begun, a corrected version of the EGRA could not be prepared as a
replacement until day 4 of data collection. Thus, EGRA data from the first 3 days of
data collection were excluded from the analysis, although the rest of the data from
these days was included. The remaining days of data collection that used the corrected
EGRA included a large enough sample to maintain the statistical validity of the
EGRA findings presented in this report.

Another limitation of the study arises from errors made by one member of the data
collection teams. This individual did not properly enter the student enroliment
numbers into the electronic device (iPad), and thus it was necessary to exclude
enrollment data from 25% of the schools visited.
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EGRA and EGMA Findings

As a first step, data for EGRA and EGMA were analyzed separately. The analyses
provided average scores for each subtask for the assessed grade 2 and grade 3
students, as well as provided a more detailed study of the pattern of incorrect
response, when relevant. The data analyses yielded a description of the early grade
students’ reading and mathematics skills in Iraq

As a second step, EGRA and EGMA scores were analyzed in relation to the SSME
information that was collected in the schools. RTI researchers carried out validity and
reliability tests of the EGRA and EGMA. Cronbach’s alpha values for both indicated
that the instruments showed good internal consistency on average (o = 0.86 for EGRA
and 0.80 for EGMA). Statistics such as these can show how well a set of variables
measures an underlying construct, and in the present study, they suggest that the
different subtasks of the Irag EGRA and EGMA all contributed to measuring early
grade students’ reading and mathematics knowledge.

3.1 EGRA Findings
This section presents summary statistics for all subtasks of the EGRA in Iraqg.

3.1.1 Summary of EGRA scores

Table 4 reveals that early reading skills were low across all the EGRA measures. Few
students could read with sufficient fluency to enable them to comprehend the text.
Further, students had limited prereading skills. Students in grades 2 and 3 could
identify approximately 14 letters by name in one minute. Students’ limited mastery of
the letters contributed to very low scores in invented word decoding and oral reading
fluency. More specifically, students in grade 2 read an average of 3.7 invented words
and 11.4 real words per minute, whereas students in grade 3 read 4.7 invented words
per minute and 21.2 words of the passage in one minute. Not unexpectedly, then,
students’ reading comprehension scores also were low, with 0.9 total correct answers
in grade 2 and 1.6 in grade 3. Listening comprehension scores were higher, with an
average of 2.9 total correct answers in grade 2, and 3.4 in grade 3.

Table 4.  Summary of Irag EGRA scores

% students with
Zero scores Grade 2 total | Grade 3 total Overall total
Letter sound knowledge 26.5% 13.6 135 13.6
Invented word decoding 47.5% 3.7 4.7 4.2
Oral reading fluency 25.9% 114 21.2 16.0
Reading comprehension 17.8% 0.9 1.6 13
Listening comprehension 11.3% 29 3.4 3.1
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3.1.2 EGRA Zero Scores

Examining students’ performance without considering zero scores may not provide a
clear picture of the reading achievement of students who do learn to read. Zero scores
can depress the overall average, and examination of Figure 1 suggests that the large

number of zero scores likely had this effect.

Figure 1.

Percentage of EGRA zero scores in grades 2 and 3
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Because a large number of students received a zero score on EGRA subtasks, an
analysis of averages of those who were able to identify letters or words is pertinent.
Excluding zero scores may produce a clearer picture of the reading performance of
students who can complete the tasks, as the zero scores may lead to underestimates of
the reading and comprehension skills of these students. Table 5 presents the mean
scores for students who were able to successfully complete at least one item on each
of the EGRA subtasks.

Table 5. Summary of EGRA scores once zero scores were excluded from the
analyses
Overall

Subtask Grade 2 total | Grade 3 total total
Letter sound knowledge 17.7 19.3 18.5
Invented word decoding 7.9 8.0 8.0
Oral reading fluency 17.3 25.5 21.6
Reading comprehension 1.9 2.2 2.1
Listening comprehension 3.3 3.7 3.5
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The differences in overall total EGRA scores are very important once zero scores are
removed. Students’ letter sound scores increased from 13.6 to 18.5 when only those
who could produce at least one letter sound were considered. Those who were able to
read at least one word could read lists of invented words at 8 cwpm, and a passage of
text at a rate of 21.6 cwpm. Students’ reading comprehension scores showed modest
increases, from 1.3 correct answers to 2.1 questions answered correctly by excluding
zero scores. In contrast, removing the zero scores had little effect on students’
listening comprehension scores, as they increased by less than one point (from 3.1 to
3.5) when zero scores were excluded.

Another way to analyze EGRA and scores is to compare the scores to the number of
items attempted on the subtask, which allows for an examination of accuracy. Fluency
scores alone do not shed light on whether a student obtaining a relatively low score
simply tackled the items at a slower pace, but responded correctly; or answered
rapidly, but had many incorrect answers. Thus, comparing scores to the number of
items attempted on the subtask provides further insight into students’ mastery of early
reading skills. Table 6 presents the average score of the student population, the
average number of items attempted for the subtasks, and the average percentage of
correct attempts.

Table 6. Summary of EGRA scores compared to the number of items

attempted
Subtask Score Attempted Peritxtzglep?gérect
Letter sound knowledge 13.6 50.8 26.7%
Invented word decoding 4.2 31.9 13.1%
Oral reading fluency 16.1 39.9 40.3%
Reading comprehension 1.3 1.6 76.5%
Listening comprehension 3.1 5.1 61.5%

Table 6 shows that students had limited accuracy in their responses on each of the
EGRA subtasks. Students were most successful at answering comprehension
questions about passages they read or heard. Students accurately answered 76.5% of
the reading comprehension questions they attempted (though on average they
attempted fewer than 2), and 61.5% or the listening comprehension questions they
attempted. In contrast, students were less accurate in their attempts to read real words
and invented words, in addition to producing letter sounds. Students accurately read
40.3% (16.1) of the 40 words they attempted in the passage. In contrast, students
struggled to a greater extent with the two tasks with limited contextual support.
Students successfully produced 26.7% (13.6 of the 50.8) letter sounds they attempted,
and decoded 13.1% (4.2 of the 31.9) invented words attempted. This shows that for
these students, the challenge most likely was the ability to identify letters, decode
unfamiliar words, and recognize known words, rather than speed in doing so.
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Once again, because most students received scores of zero on at least some of the
EGRA subtasks, we compared the accuracy on each of the subtasks to the number of
items attempted on those subtasks after excluding zero scores. Table 7 presents the
mean scores for students who were able to provide at least one correct response on the

EGRA subtasks.

Table 7. Summary of EGRA scores compared to the number of items

attempted once zero scores were excluded

Subtask Score Attempted Pefgg;ﬁﬁ;ﬁc“
Letter sound knowledge 18.5 33.2 55.7%
Invented word decoding 8.0 155 51.4%
Oral reading fluency 21.7 27.1 80.3%
Reading comprehension 2.1 2.4 87.6%
Listening comprehension 3.5 5.2 67.9%

Again, after zero scores were removed, students showed improved patterns of
accuracy on the items that they had attempted on each of the subtasks of the EGRA.
Students who were able to identify a single letter or read at least one word could read
between about 50% and 80% of the words and letters that they attempted. Indeed,
with zero scores excluded, students who could read at least one word in a passage
were accurate in 80.3% of the words they attempted (in comparison to 40.3%
accuracy when all students were included). The marked increase through excluding
zero-scores, coupled with the low number of words attempted (27.1 words on
average) suggests that these students had limited mastery of basic decoding skills,
requiring them to rely on memorization and recognition of known words as the
primary strategy for reading. Finally, students were successful at answering between
about 68% and 88% of the listening and reading comprehension questions they

attempted.

3.1.3 Scores by Gender

Boys in Iraq tended to show stronger knowledge of letter names, but girls showed
stronger performance than boys in decoding invented words, oral reading fluency, and
reading comprehension (Figure 2).
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Figure 2. EGRA scores by student gender
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Note: Separate scales were used for the two parts of Figure 2. The graph on the left shows student
performance on the timed tasks and uses items/minute as the unit of measurement. The graph on the
right shows student performance on the tasks that were untimed and had a restricted range for possible
scores.

Analysis of zero scores by gender also shows the same pattern of girls outperforming
boys on all but the first subtask (Figure 3).

Figure 3. Percentage of EGRA zero scores by student gender

100%
2 80%
=
1]
.g L 104
5 60% HELATU 49-:)%
k]
£ 40%
u
2
& 20%

0%
Letter Sounds Invented Words Oral Reading Reading Listening
Fluency Comprehension Comprehension
H Boys M Girls

3.2 EGRA Results by Subtask

In the section that follows, each subtask is presented with a look at the proportion of
students who scored zero, and comparisons between groups.
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3.2.1 Letter Sound Knowledge

In the most basic subtask, letter sound knowledge, students were presented a chart
with 100 random letters, and were asked to pronounce the sound of as many letters as
they could within one minute. Knowing letter sounds is considered a prerequisite skill
for beginning reading, and has been found to be a strong predictor of reading growth
in abjads such as Arabic. Scores for this subtask were the number of letter sounds the
student could correctly generate within one minute (correct letters per minute). Figure
4 presents students’ fluency in identifying letter sounds in grades 2 and 3. As can be
seen, 76.6% of students in grade 2 and 70.0% of students in grade 3 could identify at
least one letter sound. Among the grade 2 students, 25.7% identified between 1 and
10 letter sounds in one minute, and 27.1% identified over 20 letter sounds in one
minute. A similar pattern was seen with grade 3 students, with 20.4% identifying
between 1 and 10 letter sounds a minute, and 26.6% identifying more than 20 letter
sounds in one minute.

Figure 4. Percentage of students identifying 0, 1-10, 11-20, and >20 correct

letter sounds per minute (clpm) in grades 2 and 3
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3.2.2 Invented Word Decoding

In the invented word subtask, students were presented a chart with 50 invented (or
nonsense) words, and were asked to pronounce as many of the words as they could
within one minute. Skill at reading invented or nonsense words may be considered a
purer measure of decoding than using real words, as students cannot recognize the
words by sight. Although this subtask would not assess students’ recognition of words
that have been taught to them, decoding is considered a self-teaching skill that enables
students to figure out how to pronounce new and unfamiliar words. Scores for this
subtask were the number of words the student could correctly read within one minute
(correct words per minute). The results summarized in Figure 5 show that reading
nonsense words was considerably more difficult for these students than reading
passages containing familiar words. Indeed, 52.4% of students in grade 2 and 42.0%
of third-grade students were unable to decode a single invented word. Students were
successful in decoding 13.1% of the unfamiliar words that they attempted (Table 6).
Students who could read at least one invented word showed limited success in doing
so. Further, 35.6% of the second-grade students and 43.8% of the third-grade students
decoded fewer than 11 invented words in one minute. Thus, these findings, combined
with those from the letter sound knowledge subtask, suggest that students need greater
instruction in phonics and strategies for decoding new words.

Figure 5. Percentage of students reading 0, 1-10, 11-20, and >20 invented
words per minute (cnonwpm) in grades 2 and 3

100.0%

90.0%

80.0%

70.0%

60.0% mO
52.4%

50.0% m1-10

42.0% 43.8%

11-20

40.0%

m>20

Percent of students

30.0% -

20.0% —

137%
10.8%

1.2%

10.0% -
0.5%

0.0% -

Grade 2 Grade 3

3.2.3 Oral Reading Fluency

In the oral reading fluency subtask, students were asked to read as much of a narrative
passage of local relevance as they could within one minute. Oral reading fluency may
be considered an important index of reading competence, as it taps the skill and speed
with which students translate letters into sounds, decode unfamiliar words, recognize

known words, and make sense of the text’s meaning simultaneously. Weakness in any
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one of these processes can slow or disrupt students’ reading fluency. The score for
this subtask was the number of words from the passage that students accurately read
in one minute (cwpm).

Figure 6 shows that 34.0% of the students in grade 2 and 17.0% of their peers in
grade 3 could not read a single word. As a result, the average oral reading fluency was
11.4 cwpm in grade 2, and 21.2 cwpm in grade 3 (Table 4). Among students who
could read at least one word, students in grade 2 read on average 17.3 cwpm, and
students in grade 3 read 25.5 cwpm (Table 5). Further, students accurately read less
than half (40.3%) of the words they attempted (Table 6).

Correlational analyses suggest that students’ weak oral reading performance may be
attributable to their limited knowledge of the letter sounds (with a small correlation of
r =.26), and weak decoding skills (with a moderate to large correlation of r = .55).
Taken together, these findings show that students’ limited mastery of the letter sounds
and weak decoding skills must be addressed to improve their oral reading fluency.

Figure 6. Percentage of students reading 0, 1-10, 11-20, 21-30, and >30

words of text per minute (cwpm) in grades 2 and 3
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3.2.4 Reading Comprehension
After they had read the passage for one minute, the students were asked up to five
comprehension questions about the story, with the number of questions asked varying
according to how much of the story they were able to read. Questions were both
literal, requiring students to directly recall information from the story; and inferential,
requiring students to combine information from the story with their background
knowledge to derive a correct answer. Students’ reading comprehension scores were
recorded as the total number of correct responses, out of a possible 5. Overall,
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students had weak reading comprehension scores, with almost two fifths of students
unable to answer a single question. In grade 2, over half the students could not answer
a single question (Figure 7). Among grade 2 students who could answer at least one
question, the average comprehension score was 1.9 (see Table 5). Reading
comprehension was stronger among grade 3 students, as only 28.7% of the students
could not answer a single question and students who could answer at least one
question had an average score of 2.2 (see Table 5).

Figure 7. Percentage of students obtaining reading comprehension scores
of 0,1, 2,3 and 4+in grades 2 and 3
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Numerous large-scale studies and meta-analyses have reported robust correlations
between oral reading fluency and reading comprehension.*® The relationship between
decoding speed and reading comprehension is particularly strong among beginning
readers, as their word recognition skills still require conscious control.?’ Figure 8

19 See Abu-Rabia (2007); and also:
M.C. Daang, J.R. Campbell, W.S. Grigg, M. J. Goodman, & A. Oranje. (2005). Fourth-grade students reading

aloud: NAEP 2002 special study of oral reading (NCES 2006-469). U.S. Department of Education. Institute of
Education Sciences, National Center for Education Statistics. Washington, DC: Government Printing Office.

G.S. Pinnell, J.J. Pikulski, K.K. Wixson, J.R Campbell, P.B. Gough, & A.S. Beatt. (1995). Listening to children
real aloud: Data from NAEP’s Integrated Reading Performance Record (IRPR) at grade 4 (NCES 95-726).
Washington, DC: U. S. Department of Education, Office of Educational Research and Improvement, National
Center for Education Statistics.

2 W.A. Hoover & P.B. Gough. (1990). The simple view of reading. Reading and Writing: An Interdisciplinary
Journal, 2, 127-160.
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illustrates the well-documented relationship between oral reading fluency and reading
comprehension. Students who could answer four of the five comprehension
questions—a comprehension rate of 80%—read 56.8 or more words per minute, a rate
that is well above the average fluency for the assessed students.

Figure 8. Number of reading comprehension questions answered correctly

as a function of oral reading fluency scores

Correct words per minute

90.0
82.8

80.0

70.0

60.0

50.0

40.0

6.8
31.9
30.0
233
20.0 145
10.0
35
0.0 L. . . . .
0 1 2 3 4 5

Number of correct reading comprehension questions

3.2.5 Listening Comprehension

In the EGRA listening comprehension subtask, the assessor read a short narrative
story to the students, followed by six questions about that story. This was purely a
listening subtask, as the students were not given a copy of the story to follow along or
have as reference when answering the questions. Although the listening
comprehension subtask typically assesses a range of language and skills, such as
attention, vocabulary knowledge, comprehension strategies, processing of oral
language, and generation of appropriate replies, for Iraqi students, it also assessed
their proficiency in MSA, which differs slightly from the vernacular dialect used in
their homes.

In general, the listening comprehension subtask proved to be challenging to students
(Figure 9). Despite students’ listening comprehension scores being stronger than their
reading comprehension scores, their overall performance was still weak. Although the
number of students who could not answer any listening comprehension questions was
small. Compared to the other tasks, only 22.3% of the students in grade 2 and 33.9%
of the students in grade 3 answered at least five (or 83%) of the six listening
comprehension questions correctly. These findings emphasize the often
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underestimated challenge faced by students schooled in MSA, as proficiency in the
vernacular, home dialect does not necessarily prepare students for the linguistic
demands of the MSA used in schools.

Figure 9. Percentage of students obtaining listening comprehension scores
of 0,1, 2, 3, 4, and 5+ in grades 2 and 3
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The research team also examined the relationship between listening comprehension
and reading comprehension. Whereas oral reading fluency shared a large correlation
with reading comprehension,?* listening comprehension’s relationship with reading
comprehension was more moderate.?? Thus, it appears that in addition to students’
decoding skills, students’ reading comprehension may also reflect some difficulties in
comprehending oral stories in MSA. Students would benefit from instruction that
would build their decoding and word recognition skills, in order to further develop
their proficiency in MSA.
3.2.6 Analysis of Extreme Scores: How Did Low- and High-Performing
Students Do on EGRA Subtasks?
Studying the processes involved in learning cognitive skills has resulted in valuable
insight from closely examining how successful performance is achieved. The EGRA
instrument aimed to identify the specific domains and skills in which good readers
excelled, to thus set the objectives and improve the performance of low-performing
students. High-achieving readers, who were able to answer at least four (80%), or all
five (100%), of the reading comprehension questions correctly, were scrutinized in
how well they performed on EGRA’s reading subtasks. The researchers also looked
=82
2r=.42
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closely at students with low reading capabilities, to identify discrepancies in basic
reading skills that are relative to the top performers. Low-performing readers were
identified as those who did not read a single word correctly from the text passage
(ORF score of zero) and who were unable to perform the reading comprehension
subtask (see Table 8).

Table 8. EGRA scores for low- and high-performing readers

(1)
ORF score of | 80% Reading 100.6
Reading
zero (0) Comp.
Score Comp.
Correct letter sounds per minute
5.4 15.6 23.0
Correct nonsense words per minute
0.4 11.2 13.2
Oral reading fluency (text readin
8 v e 0 64.8 82.8
Total number of correct answers,
reading comprehension 0 4.3 5.0
Total number of correct answers,
listening comprehension 2.3 4.3 4.6

The comparison of low-performing readers and high-performing readers clearly
indicates that students who were able to understand most or all of the text were able to
perform better on all EGRA subtasks than students who could not comprehend the
text and could not read any of the words in the short reading passage presented. Low-
performing readers identified the sounds of 5.6 letters per minute on average, were
able to read less than one (0.3) invented word per minute, and answered fewer than
three of the six listening comprehension questions, on average.

However, students who correctly answered 80% of the reading comprehension
questions attained average scores of 12.4 correct letter-sounds per minute, 10.3
invented words per minute, and 56.8 correct words per minute (oral reading fluency),
in addition to being able to correctly respond to 4.2 of the listening comprehension
questions. Figure 7 above shows that just 0.2% of grade 2 students and 7.3% of grade
3 students were able to read at this 80% comprehension level. As was discussed
earlier in Section 3.2.4, there is a strong relationship between the ability to read with
fluency and the ability to understand the text being read. In other words, if a student
reads too slowly, it is difficult to make a cognitive connection between individual
words in order to derive meaning from them. The third column of scores in Table 8
above shows the performance of the strongest readers, students who were able to
answer all 5—or 100%—of the reading comprehension questions. This means that not
only were they able to finish reading the entire story of the oral reading fluency
subtask within the one minute time limit, but they understood the story well enough to
correctly answer every question they were asked about its content.
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Given that all skills assessed in EGRA subtasks play a role in students’ ability to read
and understand print, scrutinizing the EGRA scores of good readers can enlighten our
understanding of the gaps in learning that remain to be closed. High-performing
readers’ scores can be used as benchmarks for improving reading comprehension in
all students. If reading with 80% comprehension is set as such a goal, results show
that, on average, students need to more than double the speed of their invented word
reading and oral reading fluency (Table 4).

3.3 Summary of Key EGRA Results

The results of the Early Grade Reading Assessment in Arabic conducted in Iraq
revealed that by the end of grade 3, the majority of students had not yet acquired
sufficient foundational skills to read fluently with comprehension in Arabic, the
primary language of instruction in primary school.

Specifically, overall, students showed limited sound knowledge, a fundamental and
critical skill for learning to read and spell. Iraqi students on average could identify
13.6 correct letters per minute. Close to one third of the students (26.5%) were unable
to correctly identify the name of any letters. Given students’ difficulties in identifying
letter sounds, it is not surprising that students could not sound out, or decode,
unfamiliar words, reading on average 4.7 invented words at the end of grade 3.
Indeed, close to half the students (47.5%) could not decode a single invented word.
Taken together, these findings suggest that students still need to acquire the
foundational skills of recognizing the letter sounds and their different forms, knowing
the sounds associated with each letter and diacritic mark, and applying this knowledge
to sound out unfamiliar words.

Because the students had not acquired the basic building blocks for reading, their oral
reading fluency scores were low. Students read on average 16.0 correct words per
minute, with 25.9% of the students unable to read a single word. That is, on average,
students required nearly 4 seconds to read each word. As a consequence, reading
comprehension was low, as only 0.2% of the students in grade 2 and 7.3% in grade 3
could correctly answer at least four of the five reading comprehension questions (see
Figure 7). In contrast, students’ listening comprehension was somewhat stronger, with
the average score being 3.1 (compared to 1.3 for reading comprehension). These
findings suggest that Iragi students need greater instructional support not just in their
word recognition and decoding skills, but also in building their oral language skills in
MSA. Although Arabic is a diglossic language and proficiency in the vernacular
dialect is important for casual communication, it is proficiency in MSA that is critical
for academic success. While students might have been proficient in the vernacular
dialect, their listening comprehension skills were assessed using MSA.

3.4 EGMA Findings

This section presents the most important research findings for the mathematics
assessment, first with overall summaries and then by subtask.
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3.4.1 Summary of EGMA Scores

All subtasks indicated progression in student performance from grade 2 to grade 3.
This progression was greatest on the addition and subtraction level 2 tasks. The results
create the general impression (see Figure 10) that the students were more successful
on those subtasks that assessed more procedural knowledge: number identification
and addition and subtraction level 1. By contrast, the students performed less well on
the subtasks that involved more conceptual understanding, namely the missing
number, addition and subtraction level 2, and the word problem tasks.

Figure 10. Mean scores of students for number of correct answers from

number of attempted items by subtask and grade
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Table 9 shows the average percentage of tasks answered correctly from the items
attempted for each subtask and grade. Although these results show a positive
progression from grade 2 to grade 3, an 11% increase, on average, from grade 2 to
grade 3 is less than what would be expected from the benefit of an additional year of
schooling. At first glance, it would appear as if the grade 3 students had not gained
much during the additional year that they had spent at school in terms of the skills
assessed by EGMA.

In general, an overall trend across subtasks is evident: Students performed best on
number identification, quantity discrimination, and the more procedural level 1
addition and subtraction subtasks. The level of performance on these tasks should be

40

Iraq: Reading and Mathematics, Pedagogic Practice, and School Management




pleasing to the Ministry of Education; it is clear that these students were learning at
least basic skills and procedures and were doing well. However, and particularly in
grade 2, students struggled with the more conceptual subtasks: missing number, level
2 addition and subtraction, and word problems. Students answered the more
procedural level 1 addition and subtraction items with confidence—76.5% for
addition and 69.0% for subtraction in grade 2, and 85.6% for addition and 82.9% for
subtraction in grade 3. However, differences between level 1 and level 2 performance
were quite stark. From addition level 1 to addition level 2, students’ performance
dropped by 46% in grade 2 and 34% in grade 3. For subtraction, the drop was even
greater: more than 70% (in grade 2) and 62% (in grade 3) from subtraction level 1 to
subtraction level 2.

Table 9. Mean automaticity (fluency) scores and percentages out of items
attempted for each EGMA subtask, by grade

Grade 2 Grade 3

# Correct/ % Correct/ # Correct/ % Correct/

Subtasks minute attempted minute attempted
Number identification 28.1 85.4% 35.5 92.6%
Quantity discrimination 7.5 66.4% 9.4 75.1%
Missing number 3.1 40.0% 4.1 47.5%
Addition (level 1) 9.1 76.5% 13.7 85.6%
Addition (level 2) 1.5 41.5% 2.3 56.8%
Subtraction (level 1) 7.5 69.0% 9.8 82.9%
Subtraction (level 2) 0.6 19.9% 1.0 31.2%
Word problems [untimed] 28.4% [untimed] 47.8%

Also noted is a decline in automaticity/fluency (number correct/minute) as the
students moved from the more procedural subtasks to the more conceptual ones later
in the EGMA, with the missing number and subtraction level 2 all having a
fluency/automaticity rate of less than 5 correct items per minute compared with rates
over and near 10 correct items per minute on the subtasks that assessed more
procedural skills.

It is not enough for students to memorize mathematical facts, rules, and procedures. If
they do not understand what they are doing and are unable to apply their more
procedural knowledge (assessed in the number identification, quantity discrimination,
and addition and subtraction level 1 subtasks) to solve problems that rely on the
application of this knowledge, then their future mathematical development is at risk.
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3.4.2 EGMA Zero Scores

Looking across the EGMA results overall, there were some zero scores on every
EGMA subtask, most markedly in the addition (level 2), subtraction (level 1 and

level 2), and word problem subtasks. Figure 11 shows the percentages of students
who were not able to respond correctly to a single item on each subtask in each grade.
As with the overall trend, a zero score trend across subtasks is evident—students had
fewer zero scores on those subtasks where they performed best, namely on number
identification, quantity discrimination, and the more procedural level 1 addition and
subtraction subtasks. However, 13% of grade 2 students were not able to answer a
single addition level 1 problem correctly, and 18% of grade 2 students were unable to
answer a single subtraction level 1 problem correctly. These subtasks consisted of
basic (procedural) addition and subtraction problems “4 + 5= |”and“5-2= [ ].”
More striking, however, is the sharp increase in zero scores on the more conceptual
subtasks, with 29% of grade 2 students and 12% of grade 3 students unable to answer
a single addition level 2 problem correctly, where the cognitively least demanding of
these questions was “16 +3 = |.”

On the subtraction level 2 subtask, an astounding 61% of grade 2 students and 41% of
grade 3 students were unable to answer a single problem correctly; the cognitively
least demanding of these questions was “19 — 3 = D 7, Similarly, in the case of the
more conceptual word problem subtask, a large percentage of the grade 2 (45%) and a
fair percentage of the grade 3 students (21%) were unable to answer a single problem
correctly.

Figure 11. Percentages of students with EGMA zero scores, by subtask and
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3.4.3 Differences by Gender

When the performance is disaggregated by gender at the national level (see Figure
12), there is no noticeable difference in performance across the genders. This is
encouraging, as it suggests that Iraqi girls and boys experience their mathematics
education in much the same way.

Figure 12. Mean scores of students for number of correct answers from
number of attempted items, by subtask and gender
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3.5 EGMA Results by Subtask

3.5.1 Number Identification

This number identification subtask targeted the
student’s knowledge and identification of written
symbols. It assessed a student’s recognition and
understanding that each of the numbers is a constant,
with one number-word associated with it, and that the
student knows the number-word associated with the
number symbol.

Grade 2 students were able to correctly identify an
average of 28 numbers in one minute, while grade 3
students were able to correctly identify 35.5 numbers
in one minute. Grade 2 students were accurate 85% of
the time (percentage correct out of attempted), and
grade 3 students were accurate 93% of the time.
Slightly less than 1% of grade 2 students and slightly
less than 1% of grade 3 students had zero scores on
this subtask.

Number identification items

2 191]0 (12|30
22 | 45139 | 23 | 48
91 |33 |74 | 87 | 65
108 | 245|580 | 731|989
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EANLYY | Y4 | €0 | YY
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AN YYY | OA | YEo |V A

Of the subtasks in the EGMA, this was the most basic, and the results indicate that
students were able to identify numbers with pleasing levels of both fluency and

accuracy.

3.5.2 Quantity Discrimination

Quantity discrimination in EGMA measures
students’ ability to make judgments about
differences by comparing quantities, which are
represented by numbers. The quantity
discrimination subtask measures the student’s sense
of “muchness”—do they have a sense of how big a
number/quantity is, and can they compare two
numbers/quantities. Being able to compare
numbers/quantities is a foundational mathematics
skill that is critical to effective and efficient
problem-solving strategies. For example, being able
to compare numbers/quantities is important when
estimating the reasonableness of answers to
problems: In the early school years, addition results
in a larger number, subtraction produces an answer
that is smaller than at least one of the original

Quantity discrimination items

5 7 78 94
25 12 153 146
29 34 537 287
48 58 605 650
67 65 967 965
¢ YA °
Ve YoY 'Y Yo
YAY oYy Ye Y4
o 1.0 oA £A
o v 1o 1y

numbers, multiplication can result in answers that are larger than the addition of the

same numbers, and so on.
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As with the number identification subtask, the quantity discrimination subtask saw
positive growth from grade 2 to grade 3, with average accuracy rising from 66.4% in
grade 2 to 75.1% in grade 3, in terms of percentage correct out of attempted (see
Table 9 above). Students performed best on the single-digit item (item 1: 2 versus 5),
and generally speaking, better on the two-digit number items than on the three-digit
number items. On the two-digit items, the items with which students had the most
difficulty were those where both the tens’ and ones’ digits were different. For
example, while over 80% of students were able to identify the larger number between
25 and 12, only slightly more than 50% of grade 2 students and less than 70% of
grade 3 students could identify the larger number between 78 and 94. A similar trend
can be observed across the three-digit numbers. These trends are encouraging,
because they suggest that students were aware of the role of place value, and on those
items where they had to pay attention to more variables, they struggled more than on
the items where they did not.

3.5.3 Missing Number

As described earlier, for this missing Sample missing number items
number subtask, students were shown four | | | |
placeholders with numbers in a sequence, 51 [6][7] | |

and one placeholder was left blank for a
next or missing number. The student was
asked to determine and name the missing

number. The subtask assessed students’ ‘ 1 | | L ‘ ‘ ‘ ‘ L ‘
ability to discern and complete number | | | |
patterns. Being able to recognize number

(30| | | [s0] [60]

patterns, including counting in patterns
(by ones, tens, hundreds, fives, and twos,
etc., both forward and backward), lays the | | | |
foundation for other mathematical ‘ | | 300 ‘ ‘ 400 ‘ ‘ 500 ‘
concepts such as multiplication and
division and, later, algebra. Being able to | I

identify patterns more generally aids ‘ | | M ‘ ‘

students in problem solving—mathematics

is the study of patterns. [ [ I |
vy L) De ] [

On average, students in grade 2 responded
correctly to 40% of the items attempted at
a fluency rate of 3 items per minute, and ‘ 1. | | oL ‘ ‘ ‘ ‘ Y. ‘
grade 3 students responded correctly to
48% of the items attempted at a fluency
rate of 4 items per minute. Students had ‘ P | | PR ‘ ‘ .. ‘ ‘ ‘
the most difficulty with items where the
pattern was not a simple count-forwards-by-one pattern in a low number range (such
as for items 1 and 2). Solving the missing number problems in the EGMA subtask
involves studying the evidence available and using this to determine the step size of
the pattern, as well as whether the pattern is increasing or decreasing, and then
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determining the missing number by extending the existing pattern. In the case of items
1 to 9, the patterns were no more than the standard counting patterns grade 2 and
grade 3 students should have been exposed to at school. Judging by the EGMA
results, if students have indeed been exposed to these patterns, then the likelihood is
that the exposure was as chanting (procedural) patterns only, with little analysis
(conceptual understanding) of them. The Iragi grade 2 and grade 3 textbooks do not
appear to devote much time to patterns and patterning.

The low performance on item 5 (increasing a single-digit pattern with a step size of
two) is of some concern. The lower performance on items 6 to 9,which included step
sizes of one and ten in a larger number range (items 6 and 9, respectively), a step size
of five (item 8), and a decreasing pattern with a step size of two in a low number
range (item 7), all coupled with the fact that only 10 students in the entire study could
answer the last item correctly (an increasing pattern with a step size of five in a
relatively low number range, but with items that were not multiples of five),
reinforces the impression that Iraqi students experience and know their mathematics
in a largely procedural way, which does not nurture an understanding or foster the
ability of students to apply their mathematics to solve unfamiliar problems.

3.5.4 Addition and Subtraction (Level 1) Sample addition and

As described earlier, both addition and subtraction subtraction level 1 items

were assessed in two different tasks. The so-called 1+3= 4-1=
level 1 tasks consisted of items for which it is
expected that students should develop some level of 6+2= 8-2=
automaticity/fluency. The items on these tasks 3+3= 6-3=
represent the foundational addition and subtraction 7432 10-3 =
“facts” that are at the heart of addition and
subtraction with numbers in larger number ranges. St5= 10-5=
Without achieving some level of
automaticity/fluency on the range of addition and D ¢ v
subtractions “facts” represented by these items,
there is little expectation that students will be able to |:| =V-A =7+
perform addition and subtraction (or even =v_" =Y+Y
multiplication and division) in higher number v _ . Y.y
ranges.

. ] D =0o_\. D =040
Although there was a slight drop in performance by

both the grade 2 and grade 3 students from the
addition level 1 to subtraction level 1 (from 77% to 69% for the grade 2 students and
from 86% to 83% for the grade 3 students), students in both grades performed well
(with a high degree of accuracy) on the level 1 tasks. Likewise, the mean scores for
the tasks were high, and the percentage with zero scores was reasonably low—uwith
the possible exception of the grade 2 students’ results on subtraction level 1, where
16% of the students were unable to answer one question correctly. These results are
most encouraging; however, it is not enough to be able to answer the questions
correctly. The level 1 questions should also be answered with some level of
automaticity/fluency. Although there is no well-established “norm” against which to
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compare the Iraqgi students, the grade 2 students on average were able to answer nine
addition level 1 and eight subtraction level 1 questions correctly in one minute, while
the grade 3 students were able to answer 14 addition level 1 and 10 subtraction level 1

questions correctly in one minute.

355
The level 2 addition and subtraction tasks

Addition and Subtraction (Level 2)

Addition and subtraction level 2
assessed students’ conceptual items
understanding of addition and subtraction,
as well as their ability to apply the 16+3=] | 19-3=
procedural knowledge that had been 18+7 = D 25-7=
assessed in the level 1 subtasks to more
complex tasks. Students were allowed to 24+12= D $6-12=
use paper and pencil to help them solve 22+37=[ ] 59-37=
these questions, although if they used the 38+26=] | 64 — 26 =
paper and pencil only to solve the addition
and subtraction problems by drawing lines,
they were asked if they knew another D =v-4 =¥V +)1
method for solving these problems. If they D —V_Yo —V 4 A
did, they were encouraged to use it.
Students who did not solve a single D =\r-" D =Y+
problem correctly on the level 1 versions of D =YV o1 =YV + VY
these tasks were not asked to solve the level D — vt _ "¢ D — Y1+ FA
2 problems.

A marked decline can be noted in

performance on the level 2 addition and subtraction tasks when compared with the

level 1 tasks. The performance of the grade 2 students dropped by 35% for addition,
from 76.5% (addition level 1) to 41.5% (addition level 2), and by 49% for subtraction,
from 69% (subtraction level 1) to 20% (subtraction level 2). The performance of the

grade 3 students dropped by 29% for addition, from 86% (addition level 1) to 57%

(addition level 2), and by 52% for subtraction, from 83% (subtraction level 1) to 31%
(subtraction level 2). A related decline is evident for both grades on the

fluency/automaticity scores.

Figure 13 shows the performance by students on each of the items within the level 2

addition and subtraction subtasks.
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Figure 13. Addition and subtraction level 2 subtasks: Percentage of students

with correct responses on each item, by grade
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Analysis of student performance on the addition and subtraction level 2 items shows
two very clear trends. Firstly, there was a marked drop-off in performance from one
item to the next as the items increased in complexity; and secondly, performance on
the subtraction items was well below that of the performance on the addition items.
The first item in each subtask (16 + 3 =and 19 — 3 =) involved a double-digit number
(with a value less than 20) and a single-digit number, and did not require the bridging
of the 10. Observing the students attempting this item during the testing showed that
many students simply solved this on their fingers. The same is true for the second
item, which involved a double-digit number, a single-digit number, and the bridging
of the 20. The real drop-off in performance occurred from the third item onward.
Although neither the third nor the fourth item involved the bridging of a 10, and even
though the number range remained low, it is clear that the students did not see a
connection between the addition and subtraction that they did on the level 1 items and
the level 2 items. The last item involved addition and subtraction with double-digit
numbers and the bridging of a 10. Although the performance on the addition item was
slightly better than the performance on the matching subtraction item, it is clear that
students were not able to respond to these items with the same confidence as on the
level 1 items.

If, as we expect, the items in the level 1 tasks are indeed foundational to the
performance of the level 2 tasks, then we might expect some positive correlation
between the performances on the two different level tasks. Intuitively, we might
expect that the students who performed with greater fluency/automaticity and greater
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accuracy on the level 1 items would also be the students who performed well or at
least better on the level 2 items. Sadly, there is no strong evidence of such a
relationship in the data. One possible explanation for this, and for the apparent lack of
transfer of skills from the level 1 items to the level 2 items, is that many of the
students who appeared to know the answers for the level 1 items may not so much
have known them in a “know and understand” sense, but instead may have
memorized the answers to these questions rather than “understanding” what they were
doing. Because they had only memorized these “facts,” they were unable to use them
in solving problems that relied on the understanding and application of these facts.

3.5.6 Word Problems

When the pilot data for the Iragi EGMA study revealed that the number identification
subtask might not produce interesting data beyond the observation that most students
were able to identify up to three-digit numbers with confidence, it was decided to
include a short subtask to assess the ability of students to answer word problems. The
word problem items assessed the ability of students to interpret a situation (presented
to them in words), make a plan, and solve the problem. Therefore, the numerical
values involved in the problem were deliberately small to allow for the targeted skills
to be assessed without being confounded by problems requiring calculation skills that
might otherwise impede performance. The situations used were designed to provoke
different mathematical solutions. The word problem task was untimed, and students
were allowed to use paper and pencils as well as counters to help them solve the
problems. Figure 14 summarizes the performance of the students on the word
problem items, by grade.

The first word problem was a relatively straightforward comparison problem, with the
structure 2 +[_| =6, which could also have been interpreted as 6 —[ | = 2. Both the
grade 2 and grade 3 students performed well on this task. The second word problem
had a more complex structure in that the problem had an unknown value to which a
known number was added, and the final sum also was known: [ |+ 5 = 12. The third
problem was a straightforward sharing problem. The trend across the items and grades
is twofold. On the one hand, as the complexity of the situation increased, the
percentage of students answering the questions correctly decreased; on the other hand,
even with the more complex situations that required quite some interpretation on the
part of the student, the students in both grades performed better on these items than
they did on most of the subtraction level 2 items, and even some of the addition level
2 items.
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Figure 14. Word problem subtask: Percentage of students with correct
responses on each item, by grade
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The encouragement to be taken from the performance on the word problems is that it
suggests quite clearly that many students were able to interpret a situation, make a
plan, and solve a problem—that is, they were capable of engaging with tasks that
were more conceptually demanding. This raises the question of why the students
struggled with the other conceptually more demanding subtasks: missing number and
addition and subtraction level 2. It is worth considering the possibility that a large
proportion of Iragi students are experiencing mathematics as a purely procedural
activity, and so their focus in mathematics is on choosing and performing a procedure.
When, however, they are faced with a contextually meaningful problem that does not
“look like” the more typical classroom mathematics tasks, they are freed from looking
for “the” procedure and instead engage with the situation and solve it.

3.6 How Is Student Reading Achievement Related to
Achievement in Mathematics?

As another way of examining the data, the researchers ran multiple regression models
to find out whether there were any significant relationships between reading
achievement and mathematics achievement. That is, students’ scores on each of the
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EGRA subtasks were compared to their scores on each of the EGMA subtasks. As it
turned out, all of the mathematics subtasks were significantly related to reading
performance. These relationships were statistically significant, yet they ranged in size
from small to moderate:

e Student performance in reading comprehension shared the most robust
relationships with each of the mathematics subtasks. For example, student
performance on number identification and on level 1 of the addition and
subtraction subtasks explained a little more than one quarter of the variance in
students’ scores in reading comprehension (with R? = .23 to R? = .31).

e Students’ oral reading fluency rates also had a relationship with each of the
mathematics subtests (with R* = .17 to R? = .41).

e Students’ performance in invented word decoding shared small to moderate
relationships with mathematics achievement (with R*= .08 to R* = 0.22).

e In contrast, student performance on the listening comprehension subtask
shared weak relationships with the measures of math achievement (with R? =
.03 to R*= .14).

o Similarly, letter sound knowledge showed very weak relationships with
mathematics achievement (with a range of R? = .01 to R* = .07).

Thus, the two subtasks that may be considered the most robust indicators of reading
achievement—oral reading fluency and reading comprehension—shared strong
relationships with the measures of mathematics achievement.

SSME Findings

As described in Section 2.4, the SSME gathers a wide range of information about
schools. From school infrastructure and classroom resources to teaching methods and
staff and student demographics, the SSME provides a holistic picture of a school
ecosystem. Years of school effectiveness research have shown that understanding
these factors, as well as others such as classroom management and pedagogy,
student/teacher interaction, and principal- and MOE-support of school staff, are all
linked to student performance and the combination of these school and student
characteristics helps to explain why some schools are more successful than others.

4.1 School Infrastructure

School infrastructure impacts the safety and comfort of students and teachers, which
in turn can have an impact on attendance rates. It also serves as an indicator of
resource allocations across schools and as an indicator of school management.

The years of conflict in Iraq have taken their toll on the school infrastructure in that
“up to 80 per cent of school buildings in 2003 were in need of rehabilitation or major
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repair.”?® Our observations similarly found that 78.6% of schools were in need of
repair. The frequency of the types of repairs needed is presented in Figure 15 below.

Figure 15. Types of repairs needed among schools reporting a need for them
100.0%
80.0% 753
1%]
g 67.5 645
S
% 60.0% - 575
u
g
E 400% - 35.5 324
2
1]
o
- I I:
00% 1 T T T T T
School Walls Broken School  Ceilingor  Other
yard glass walls roof repairs

Data collection teams used their iPads to capture pictures of the schools visited. These
photographs helped to document the types of repairs needed in these schools. The
damaged school infrastructure has meant that many schools have to share school
buildings. Fully 79% of principals reported that their school shared a building. Of
these, 94.7% reported sharing the building with one other school, while 5.3% reported
sharing the building with two other schools. This type of arrangement clearly will
have implications for the amount of school and class time available to students during
their school day. This is discussed in more detail in Section 4.12.

2% United Nations and World Bank (2003) United Nations / World Bank Joint Iraq Needs Assessment. UNDG:
New York, as cited in associated report: Education Data for Decision Making (EdData I1): Iraq Education
Surveys—-MAHARAT: Assessment of In-Service Teacher Training Centers in Irag, p3.
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Results from the school observation instrument revealed that these Iragi schools were
well equipped in some areas and lacking in others. The images above show, from left
to right, exposed electrical wiring, broken glass in classroom windows, a non-
functioning water source, and a crumbling interior wall and doorway. A modest
majority (60.0%) of school buildings and grounds were considered clean and neat. On
the day of the assessment, fewer than half (40.4%) of schools had functioning
electricity and 73.9% of schools had a functioning source of clean drinking water.
Participants’ responses indicated that most (83.3%) schools had one or more
functioning toilets, but the flip side of this figure is that 16.7% of all schools visited
had no functioning toilets for students to use. Of those with functioning toilets,
researchers rated 35% as “not clean,” 47% as “somewhat clean,” and 18% as “very
clean.” Of the mixed-gender schools with toilets, 72% had functioning toilets that
were only for girls, with 56 girls sharing one toilet and 65 boys sharing one toilet in
these schools, on average. The availability of clean toilets and, ideally, toilets that are
only for girls, is particularly important for girls’ comfort and attendance at school.
Thus, the availability of toilets for girls in mixed schools may be a concern.
Furthermore, 20% of all girls’ schools reportedly had no functioning toilets available.

Most (93.4%) schools also had a playground (see Figure 16). However, recall from
above the observers’ notations that 78.6% of the schools needed various types of
repairs, which included repairs to windows, roofs or ceilings, perimeter walls, and
school yards (refer to Figure 15).

In addition to the building’s physical structure, the space set aside for learning
materials makes a difference. For example, as discussed in some detail below, having
access to reading material is crucial to students learning to read. Therefore, school or
in-class libraries are important. Very few (13.5%) schools visited had a school library.
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Finally, security of teachers, administrators, and students is another very important
physical feature of schools. Observers looked at the availability of key security
features and also asked teachers and principals how they felt about safety levels at
their school. Most schools (93.1%) had a security guard, and 91.3% had a complete
perimeter wall surrounding the school grounds (Figure 16). The majority of principals
(98.8%) and teachers (92.2%) reported feeling safe at their schools, and 98.8% and
96.6% of principals and teachers felt that their students were safe at school. These
statistics indicate that, in most cases, respondents thought that security measures were
adequate.

Figure 16. Percentages of schools with various types of infrastructure
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4.2 Teachers and Principals

Turning to the human aspect of schools’ characteristics, among the school staff,
women accounted for 55.5% of principals. Having a woman as a principal was not
correlated with better or worse performance in reading. In contrast, the large majority
of teachers were women (84.8%). Having a female teacher was correlated with better
reading fluency and comprehension but there was no significant difference on other
EGRA subtasks. Students with a female teacher could read on average 3.4 more
words per minute than those with a male teacher,?* and scored on average 8.4%
higher on reading comprehension.”

2 p = .028. For the purposes of this report, only correlations with a p-value of .05 or less are considered
statistically significant.

% p=.012.
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Regardless of the gender of the instructional staff, teaching reading and math requires
an understanding of some basic pedagogic techniques. Most (77.5%) teachers
reported having a bachelor’s degree. Yet in many countries, few teachers receive
specific pre-service training in how to teach reading or how to teach math.? In Irag,
70.9% of teachers had not received pre-service training in reading or math while 6.3%
of teachers reported receiving pre-service training in how to teach reading and maths.
Similarly, while 60.5% of teachers hadn’t received in-service training in reading or
math, only 7.0% of teachers reported receiving in-service training in both subjects. In
Figure 17, we see the distribution of teachers by the training that they reported having
received.

Figure 17. Percentages of teachers reporting they had received training in
how to teach reading and math
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Related to the topic of training, principals were asked whether they had received
specific training in school management. Most (76.4%) said they had, and this was
positively (although weakly) correlated with reading performance. Students in schools
where principals had management training were able to pronounce 5.3 more letter
sounds per minute, and if principals reported that they “always” implemented their
management training in their school, students were able to pronounce 6.1 more letter
sounds per minute.?’

4.3 Enrollment, Class Size, and Class Composition

The average enrollment in the schools observed was 481 students, with the smallest
school having an enrollment of 151 students and the largest having an enrollment of
1,545 students. The average observed classroom size was 34 students. The smallest
class had 12 students and the largest had 80. A gap remained in access to primary

% K. Akyeampong, J. Pryor, J. Westbrook, and K. Lussier. (2011). Teacher preparation and continuing
professional development in Africa: Learning to teach early reading and mathematics. Brighton, Sussex, UK:
Center of International Education: University of Sussex.

%" The higher number of correct letters per minute resulted from a comparison with principals who had not
received management training or did not report using it; p = .02 for both correlations.
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schools between boys and girls among the schools sampled in Iraq, with the average
ratio being 3.4 boys for every girl at the assessed mixed-gender schools. We can only
imagine that the ratio of boys to girls in the mixed-gender schools increases as
students progress through primary school, based on a UNESCO report statement that
“In Iraq, approximately 75% of girls drop out during or after primary school.”?

4.4 Student Characteristics

Among students sampled, 21% reported having attended preschool or kindergarten
before primary school. This is a higher percentage than the 5.6% of 4- to 5-year-olds
reported by the Ministry of Planning (2010). Kindergartens are much more prevalent
in urban than in rural areas,
which contain only 6% of the
nation’s kindergartens and
preschools.?® Students who
attended preschool showed
slightly better performance in
identifying sounds,*® decoding
invented words,*! reading
fluently,* and answering reading
and listening comprehension
questions.*® However, it should
be noted that none of these
differences are statistically
significant.

In Irag, most teachers reported
having some students in their
class repeating the grade.
Students in Iraq are given an
exam at the end of the school
year. If a student is unable to pass the exam in at least three subject areas, he or she is
given another opportunity to take the exam at the beginning of the next school year
(after the summer holiday). If the student again fails the exam, he or she is required to
repeat the grade. The average repetition rate in Irag was 12.2% according to teacher
reports, with 27.7% of teachers reporting none of their students were repeating. In

%8 United Nations Educational, Cultural and Scientific Organization (UNESCO). UNESCO lIraq Office
Newsletter 2011. Vol. 1, Issue 1, p. 4. Available from
http://www.unesco.org/new/fileadmin/MULTIMEDIA/FIELD/Irag/pdf/Publications/fUNESCO%201raq%200ffi
ce%20Newsletter%20June%202011.pdf

% UNESCO. World Data on Education 2010/2011: Iraq. p. 9. Available from
http://www.ibe.unesco.org/fileadmin/user_upload/Publications/WDE/2010/pdf-versions/Iraq.pdf

%014.8 correct letters per minute for students with preschool versus 13.3 for those without.
%1 4.3 correct invented words per minute for students with preschool versus 4.15 for those without.
%216.3 correct words per minute for students with preschool versus 16.05 for those without.

% 1.3 total correct answers versus 1.2 for reading comprehension and 3.2 versus 3.1 for listening
comprehension.
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contrast, only 7% of students reported being in the same grade as they were the
previous year. The percentage of self-reported repeaters was higher among male
(8.2%) than female (6.2%) students. Not surprisingly, the student-reported repetition
rate was greater among grade three students (7.8%) than it was among grade two
students (6.8%).

Students who reported they were repeating their grade performed worse than those
who did not report repeating in all EGRA subtasks other than listening comprehension
(see Figure 18). As would be expected, students who did not report repeating were
able to identify almost 13 letters per minute and read more than 17 words per minute,
compared with fewer than 7 letters per minute and fewer than 6 words per minute for
those reporting repeating.®

Figure 18. Literacy achievement for students who reported repeating
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Note: Separate scales were used for the two parts of Figure 18. The graph on the left shows student
performance on the timed tasks and uses items/minute as the unit of measurement. The graph on the right
shows student performance on the tasks that were untimed and had a restricted range for possible scores.

Grade 2 students’ ages ranged from 6 to 14 years, while grade 3 students’ ages ranged
from 6 to 15 years. Incidence of students being over-age for their grade level in Iraq is
not uncommon; in this assessment, 27% of students in grade 2 were older than 8 years
and 31% of students in grade 3 were older than 9 years. In contrast, almost no student
was younger than 7 years in grade 2 or younger than 8 years in grade 3. Students who
could be considered over-age performed significantly worse than those enrolled in the
grade most appropriate for their age.*® It should be noted that most of the repeaters
also were likely to have been over-age.

Another variable that sometimes correlates with performance on reading and math
assessments is language of instruction versus language(s) spoken at home. Thus,
students were asked what language they spoke at home. Nearly all students (97.8%)

%12.9 clpm versus 6.8 clpm (p = 0); 17.4 wpm 5.9 wpm (p = 0).
% p =.061) for clpm; p = 0 for all other subtasks.
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reported speaking Arabic in their homes. The remaining small percentage reported
speaking Kurdish or another language at home. Students who did not speak Arabic at
home had significantly weaker performance in letter sounds,* reading fluency,* and
reading and listening comprehension.® This finding is not surprising as Arabic is their
second language.

Nutrition can also play a role in how well a student can learn. When asked whether
they had eaten breakfast before arriving at school on the day of the assessment, 84.3%
of students reported that they had. Although eating a meal at home before school was
not correlated with performance, having a light meal during the school day was found
to contribute to stronger performance in reading. Students who reported having a light
meal at school (71.9%) performed better on all EGRA subtasks.*®

45 Parental Involvement at Home and at School

Parental involvement is traditionally closely correlated with student success at school.
Parental involvement can include simply encouraging students to attend school on
time and to complete their homework. Other parents may review their children’s
schoolwork, encourage their children to do well, and read to their children or ask their
children to practice reading aloud at home. More ambitious parents may be involved
in the schools’ parent-teacher organization.

In Iraqg, the majority of teachers interviewed reported were not satisfied with
parents’ involvement in their children’s schoolwork and only 35.0% of teachers were
satisfied with parental involvement. Students whose teachers reported being satisfied
were able to read 6.1 more words per minute than students whose teachers said they
were not satisfied with parental involvement.*® Additionally, these students could
identify 4.5 more numbers per minute and correctly answer 2.1 more level 1 addition
problems and 1.7 more level 1 subtraction problems per minute.** Teachers that
reported that parents reviewed their children’s schoolwork was also associated with
stronger reading performance.*

Parents who are aware of their students’ performance are generally more involved
than those who are not informed. Almost all the students (93.9%) said that their
parents knew about their tests. Students who reported that their parents knew about a
recent good grade read 10.1 more words per minute than students whose parents were

% 1.5 clpm versus 13.8.
%7 4.8 cwpm versus 16.3.
% 0.2 versus 1.3 for reading comprehension and 0.4 versus 3.2 for listening comprehension.

¥ Compared to students who did not have a light meal at school, students’ average gains in EGRA scores were
4.3 more letters per minute (p =.004), 1.4 more invented words per minute (p = .001), 4.3 more words per
minute (oral reading fluency; p = .009), 0.5 more correct reading comprehension answers (p = 0), and 0.8 more
correct listening comprehension answers (p = .001).

“n =.008.
“1'p =.003; p =.003; p = .008.
%2 Students whose teachers reported that “most” parents review school work were able to read 9.6 more words

per minute (p = 0) and correctly answer 3.7 more level 1 addition problems per minute (p = 0) and 2.9 more
level 1 subtraction problems per minute (p = .001).
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unaware of their grades.** Additionally, these students could identify 9.5 more
numbers per minute and answer 4.2 more level 1 addition problems.*

Most (83.8%) students said their primary caregiver could read. Having a literate
caregiver was positively correlated with reading performance, with these students
being able to read 5 more words per minute than students whose caregiver was
illiterate.*

Access to reading materials outside of school has clear implications for students’
reading development, because Iragi students who reported that they had books (other
than textbooks) available at home showed greater mastery of letter-sound knowledge,
more accurate decoding of invented words and real words in passages, and better
comprehension of written and oral passages (see Figure 19).%

However, most (71.3%) students said they had no books to read at home other than
their textbooks.

Figure 19. Literacy achievement for students by access to books at home
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Note: Separate scales were used for the two parts of Figure 19. The graph on the left shows student
performance on the timed tasks and uses items/minute as the unit of measurement. The graph on the right
shows student performance on the tasks that were untimed and had a restricted range for possible scores.

In addition, students were asked how often they read to someone at home, and also
how often someone at home read to them. Responses are presented in Figure 20.
There was a fairly broad distribution of student-reported at home reading practice. A

®p=o0.
“p=.023;p=.038.
®p=.01

“® The difference in means between students who reported having access to books at home and those who did
not was statistically significant for all the EGRA performance measures (p = .001 for letter naming; p = .000 for
invented word reading; p = .001 for oral reading fluency; p = .000 for reading comprehension; p = .003 for
listening comprehension).
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substantial share of the students (41.0%) reported that they never read to someone at
home, and 37.7% reported never being read to by a person in their home (see Figure
20), a slightly smaller share reported reading sometimes (33.9 and 29.0 respectively).
An even smaller share (18.7%) reported reading aloud at home “every day,” and
24.8% reported that someone read to them at home “every day.”

Figure 20. Frequency of reading at home

Percentage of students

Reading at home
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M Student reads to someone B Someone reads to student

As with the presence or absence of reading materials outside of school, practicing
reading at home was similarly associated with better performance on the reading
assessments. For example, students who reported reading at home at all were able to
read on average 2 more words per minute in grade 2 and 6 more words per minute in
grade 3 than those who never read at home,*’ and those who said they read at home
every day read 5.7 more words per minute than those who reported never reading at
home.*® Therefore, reading at home frequently is essential to better performance.
Figure 21 shows performance levels on the timed subtasks for students who reported
that they did or did not read at home.

" The difference in reading performance among those reading at home and those not was statistically significant

for letter sounds and invented words; it was significant for oral reading fluency (p = .094 at grade 2; p = .019 at
grade 3).

“p=.01
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Figure 21. Student performance and reading at home
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Participation in a parent-teacher association (PTA) at the school is another example of
parental involvement. Of the schools sampled, 99.4% had a PTA, according to the
principal. When asked about how frequently the PTA met during the past year, 65.4%
of principals responded with “every 2-3 months,” 30.4% said “once a year,” and 3.5%
said “once a month.” Principal satisfaction with the level of support provided by the
PTA was split, with 56.1% of principals reporting that they were satisfied, and 43.9%
reporting that they were unsatisfied.

Finally, a fair percentage of students (14.3%) reported being late at least one day the
previous week, which may be a reflection of a lack of parental involvement as well.

4.6 Availability and Use of Pedagogic Materials

Pedagogic materials are essential for both students and teachers. Teachers need
textbooks and reference materials to help them properly follow the MOED’s
curriculum. Teaching instruments such as blackboards, chalk, writing materials, and
student registers are fundamental teaching tools. Similarly, students need to have
access to textbooks, reading books, exercise books or slates, math manipulatives,*
and writing utensils.

The availability of resources for Iraqi students is high. Almost all students were
observed to have an Arabic language textbook (98.3%) and math textbook (98.4%).
Similarly, assessors found that on average, 97% of students in sampled classrooms
possessed a language exercise book, 98.2% had a math exercise book, and 98.5% of
students had a writing utensil during the day of the visit.

“9 “Manipulatives for counting” refers to the use of small objects, such as stones or sticks, that teachers may use
with students to help them master rational counting and/or to understand and solve simple addition or
subtraction problems.
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On average, teachers were less well-equipped with basic teaching tools. Although
nearly all had at their disposal a blackboard/whiteboard (99.5%) and pen or pencil
(94.2%) in the classroom, fewer had chalk/markers (66.8%) for writing on the board.
Reference materials were less prevalent: 53.4% of teachers had a language reference
book, and 51.2% had a math reference book in the classroom. During observed
reading and math lessons, textbooks and the blackboard were used to the near
exclusion of other materials, although during math lessons teachers also used math
manipulatives, such as small objects to assist students with counting or solving
problems, or shapes, in the case of geometry.

4.7 Reading Materials Available in School

Having ready access to a variety of reading materials (i.e., in addition to textbooks) is
essential for emerging readers. Without this access, students miss opportunities to
develop and practice reading skills, expand their vocabulary, and strengthen their
understanding of the language. Reading materials can range from magazines and
booklets of short stories in classrooms to readers and books at home. Availability of
reading materials in Iragi schools was found to be low. As was previously mentioned,
just 13.5% of schools visited had a library. Having a library was positively correlated
with reading performance; students in these schools were able to read 7 more words
per minute than students in schools without a library.*® Additionally, only 4.6% of
classrooms were observed to have books other than textbooks for students to read.

4.8 Lesson Content

4.8.1 Reading Lesson

In addition to noting instructional materials used during lessons, classroom observers
were also asked to note the instructional content of the lessons taught. This
information helps researchers understand whether or not the lesson content matches
appropriately with students” understanding of the subject matter. During reading
lessons (Figure 22), content was focused primarily on reading texts (38.0%),
understanding them (33.8%), and writing (26.9%). A fair amount of lesson time was
also spent on reading sentences (15.8%) and vocabulary (13.0%).>*

0p =.023.

*! Classroom observers were permitted to select multiple items at once during the reading and math lessons,
given that instructional content areas can overlap or teachers may focus on multiple content areas at once.
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Figure 22. Instructional content — Reading lesson
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Less time was spent on more basic, foundational literacy skills, such as reading
isolated words (8.4%), letter sounds (5.4%), and sounds without print (0.8%). Given
the EGRA scores discussed in Section 3.2, it is evident that many of these students,
even by grade 2 or 3, still had not mastered their knowledge of letter sounds or their
ability to decode new words. Thus, the relatively small amount of time that teachers
were spending working on these foundational skills, combined with the extensive
amount of time focused on more advanced reading skills, indicates that teachers may
be moving ahead in the curriculum despite their students’ mastery or understanding of
the material.

Two other categories of observation during the reading lesson were teacher focus and
teacher action. Teachers primarily focused on the entire class (74.2% of the time), and
spent most of the remainder of the time focused on individual students (17.6%).
Teachers spent the largest proportions of lesson time listening to students and
speaking to the class, followed by monitoring students. This would seem to indicate
teachers who pay close attention to their students’ learning progress. To teachers’
credit, almost no time was spent on non-instructional activities during lessons.
Observers noted that during the reading lesson, students spent the largest proportion
of lesson time listening to or watching the teacher, followed by individual students
reading out loud. Students spent very little time reading silently or asking questions.

4.8.2 Mathematics Lesson

As with the reading lesson, classroom observers took note of what was happening
during a grade 2 math lesson in each school visited. They observed a wide variety of
mathematical concepts across the classrooms visited (see Figure 23). The largest
proportion of time was spent on number identification (44.7%), followed by reciting
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number words (33.0%), 2-digit addition (23.9%), fractions (21.2%), and
multiplication (20.6%). The relative ease with which students were able to perform
the number identification subtask of the EGMA may be explained, at least in part, by
the amount of practice they get during lessons. Within these classrooms, less time was
spent on counting (15.7%), which is when students are most likely to learn number
patterns—such as counting by twos, fives, or tens—a skill that would have
contributed to their performance on the missing number subtask of the EGMA. As
was discussed in section 3.4, students performed well (in terms of accuracy, if not
speed) on level 1 addition and subtraction subtasks. Teachers were observed to spend
more time on higher level addition (23.9%) and subtraction (15.5%) problems during
lessons.

Figure 23. Instructional content — Math lesson
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As with the reading lesson, observations of teacher action during math lessons again
indicated that these teachers spent most of the lesson time asking questions of the
class, and listening to and monitoring students, and very little time on non-
instructional activities. Students in math lessons spent most of the time answering
questions and listening to the teacher. Students also frequently did work at the
blackboard.
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4.9 Student Evaluation and Pedagogical Oversight

Evaluation of students by both teachers and principals is an extremely important
component of effective teaching because it provides crucial insight into how students
are progressing in their understanding of the lesson material throughout the school
year.

Principals reported applying a number of direct and indirect approaches to evaluate
how students were doing academically (see Figure 24). Approaches included
classroom observation, oral evaluation of students, review of student work, and
student assessments. Students in schools where principals said they review
assignments or homework or review progress reports performed better on the oral
reading fluency subtask of the EGRA as well as on the number identification subtask
of the EGMA.*

Figure 24. Evaluation approaches, as reported by principals

100.0
800 77.0
60.0 50.2
37.4
40.0 327
241
- I . =
00 T T T T T .
By monitoring By end of Through By teachers By evaluating By reviewing
students' tests term classroom  providing me children orally  children's
given by evaluations observation progress myself assignments
teachers reports or homework

Teachers reported using oral evaluations (83.8%), written tests (82.1%), and
homework (53.8%)>° as their primary means of monitoring their students’ academic
progress, with a small minority also citing the end of year test (5.7%). Teachers were
then asked how they use the results of oral or written tests in their teaching (see
Figure 25). Although a majority of teachers reported using test results to evaluate
students’ understanding of subject matter (60.1%), very few said they used the
information they had learned about their students to adapt their teaching (9.0%) or to
plan activities (8.8%) accordingly. This finding would help to explain why so little
classroom time is spent on foundational reading skills when students do not appear to
have mastered them.

52 +7.5 cwpm, p = .002; +4.1 cnumidpm, p = .003.
%% The majority of students (91.8%) reported that their teacher checked their homework during the last week.
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Figure 25. Use of test results, as reported by teachers
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This finding challenges the potential conclusion from the classroom observation of
teacher action (discussed above), in which teachers were observed to spend a fair
amount of reading lesson time listening to and monitoring their students. Although
such close attention would seem to lead to teachers adjusting their approach as they
notice students struggling in specific areas, nevertheless, as the evaluation data
suggest, this attention may similarly fail to correspond to adjustments in teaching
method or content as the school year progresses.

In addition to evaluating students, researchers also interviewed teachers and principals
about administrative oversight of teachers. All teachers reported that the principal
checked their lesson plans, with most saying weekly (60.6%) or daily (32.5%). All
principals also reported checking teacher lesson plans, but with more saying daily
(46.4%) than weekly (33.6%). Principals’ oversight of lesson plans is positively
correlated with all EGRA subtasks and several EGMA subtasks.>* Finally, principals
were asked how often they visited classrooms to observe lessons. The largest
proportion (54.4%) said they went every 2-3 months.

Collectively, these findings show that teachers and principals are intentionally
measuring students’ academic progress, and principals are monitoring students’
learning outcomes as well as teachers’ lesson plans and teaching practices. However,
taking into consideration these findings with both the classroom observation data
discussed earlier as well as student performance on the EGRA and EGMA results,
there appears to be a disconnect between what teachers are teaching (to which
principals are agreeing), and what students are successfully learning. This disconnect
may stem, in part, from the fact that teachers do not generally use assessment results
to adjust their teaching.

> For example, students whose principals said they check teachers’ lesson plans every week were able to read
12.5 more words per minute (p = 0) and identify 8 more numbers per minute (p = 0) than those whose principals
reported checking lesson plans only twice per year.
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4.10 Teacher — Student Interaction

How teachers interact with students is an important component of the classroom
learning environment. Teacher feedback facilitates students’ ongoing improvement
and better ensures that they will achieve curricular goals. Teachers’ corrective
feedback helps students to correct errors, clarify misconceptions, and learn more
effectively. Assessment teams’ evaluation of teacher-student interaction includes
marks and comments written into exercise books, responses to students’ homework
and class work, responses to weaker students, and responses to negative student
behavior, such as bullying.

The majority of teachers observed did provide students with feedback in their exercise
books, based on observation (Figure 26). Most books examined were found to have
marks (73.7%) or comments (88.4%) written by the teacher. Those students whose
exercise books had marks on all of the pages (15.7% of books examined) read, on
average, 7.1 more words per minute than those students whose books had no marks.
Similarly, as previously reported, the majority of students (91.8%) reported that their
teacher checked their homework during the last week.

Figure 26. Teacher feedback in student exercise books
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Student questions occupied very little time (3.7% in reading and 5.5% in math) during
the lessons, which may indicate reluctance on the part of the students to ask
questions.>® Students reported that when they were unable to answer a question
correctly during a lesson, their teachers usually hit them (50.8%), asked another
student (17.9%), or rebuked them (9%), although some teachers did encourage them
to try again (8.9%). Overall, the majority of students (62.7%) reported that their
teachers responded punitively when they answered questions incorrectly, while 37.3%
reported constructive responses from their teachers. This may explain, in part,
students’ reluctance to answer or ask questions. Students were also asked what their
teacher did when they do well on an assignment or test. Most students said their
teacher praised them (81.2%). A few students (7.3%) said their teacher did nothing,
and 3.3% said their teacher gave them a small gift.

Figure 27. Teacher response to student mistakes
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Teacher-student interaction also includes the ways in which teachers respond to and
manage challenges in their classrooms. Teachers were asked how they responded to
weaker students in their classes, as well as how they dealt with bullies. Figure 28
indicates teachers’ responses to how they treat weaker students. The most common
solution proposed by teachers was to concentrate their efforts more on weaker
students (83.4%). Other common responses included “encourage students” (61.3%)
and “communicate more frequently with parents” (45.7%).

°® On the importance of creating positive learning environments where students feel unafraid to ask questions,
see F. Pajares (1996), Current directions in self-efficacy research, in M. Maehr & P. R. Pintrich (Eds.),
Advances in motivation and achievement, Vol. 10 (pp. 1-49). Greenwich, Connecticut, USA: JAI Press.
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Figure 28.
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Teachers also were asked how they dealt with aggressive students or bullies in the classroom

(Figure 29). The majority (75.4%) reported that they disciplined bullies, but a fair amount

(43.9%) said that they talked to bullies and tried to give advice.

Figure 29. Teacher responses to bullies
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4.11 Administrative Support

The extent to which administrators and teachers are supported by the Ministry of
Education can be a factor in the success of the school. Researchers asked principals
and teachers several questions about the involvement of the MOED. When asked
about the responsiveness of the MOED to their requests for support, 25.3% of
principals reported that the MOED was *“always responsive,” 49.8% said some
“sometimes,” and 24.9% said “not at all” responsive.

Similarly, teachers were asked how frequently a MOED education supervisor visited
the school. The largest proportion of teachers (75.3%) reported receiving a visit
“every 2-3 months” (Figure 30).

Figure 30. Frequency of visits by Ministry of Education supervisors
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Teachers were asked whom they consulted for help if they needed it (Figure 31).
Many (32.8%) said they went to a senior teacher for help. A few (13.5%) reported
asking the principal. Interestingly, teachers who reported that they consulted the
principal for help when they needed it were 12 times more likely to teach in a strong-
performing classroom.®’ Teachers seeking out the advice of a principal would tend to
indicate a stronger principal so this finding is quite logical.

%7 As measured by the invented words subtask, p = .006.
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Figure 31. Teachers’ responses about whom they consult for help
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4.12 Time on Task

Even when good teaching techniques are applied, students cannot succeed if they are
not given sufficient learning time at school. Time-on-task is, therefore, an important
indicator in determining school effectiveness. Time-on-task in the classroom includes
such teacher activities as verbal instruction, lecture, and leading a discussion or group
activity. Classroom management and discipline are not considered on-task activities.
Students are spending time on-task when they are reading aloud or silently, working
on mathematics problems, engaging in a discussion or debate, practicing a skill, and
doing seatwork. They are off-task if they are interacting socially or are otherwise
disengaged.

Several SSME questions are designed to provide information from which to calculate
time on-task, such as what time the school day starts, the length of the school day, the
number of days during the school year that the school is closed, absenteeism, and the
amount of time set aside for assembly and breaks. Additionally, the classroom
observation instrument (previously mentioned) provides crucial insight into how
lesson time is spent. Thus, rather than relying on self-reporting by teachers regarding
time on-task, researchers were able to make direct observations in the classroom.

4.12.1 Length of the school year

The official school year in Iraq lasts a minimum of 32 weeks. A 5-day school week
results in 160 days of instruction per year. Unscheduled school closings appear to be a
relatively uncommon occurrence, with a total of only 14% of schools reporting to
have been closed on a non-holiday during the school year. Principals reported school
closings ranging from 1-15 days, with 9 being the average number of days of closure.
Taking school closings into account brings the average number school days in session
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down to 151 days per year. This is one of the shortest school calendars we have
encountered in our recent survey work.

4.12.2 Length of the school day

As noted in Section 4.1, 79% of principals reported that they share their school
building with another school. This has implications for the length of the school day.
Table 10 presents the total number of lesson hours that students should be receiving
every week according to the 2010 curricular guidelines of the MOED. Among grade 2
and 3 students, daily lesson time ranges from 3.6 hours per day for grade 2 students in
double shift schools to 4.2 hours for grade 3 students in single shift schools.
Assuming a 32 week school year, official annual instructional time for these two
grades ranges from 576 to 672 hours. With an average school closing rate of 9 days
the range for instructional hours decreases, becoming 543 to 634 hours.

Table 10. Hours per subject, week, and grade for single and double shift

schools

Double Shift Schools Single Shift Schools
Subject Grade 2 Grade 3 Grade 2 Grade 3
Islamic 2.7 2.0 3.0 23
Arabic 6.0 53 6.8 6.0
English 0.0 2.0 0.0 2.3
Mathematics 4.0 4.0 4.5 4.5
Science 2.0 2.0 23 23
Art 1.3 1.3 1.5 1.5
Physical Education 1.3 1.3 15 15
Song & Music 0.7 0.7 0.8 0.8
Total lesson time 18.0 18.7 20.3 21.0
Daily hours of class time 3.6 3.7 4.1 4.2
Annual instructional time assuming 32 weeks per year 576 597 648 672

Source: UNESCO “Word Data on Education: Iraqg”,”"- Total weekly, daily, and annual instructional time based on
author calculations.

58 UNESCO. “Word Data on Education 2010/2011: Iraq.” Vol. 7. p.12.
http://www.ibe.unesco.org/fileadmin/user_upload/Publications/WDE/2010/pdf-versions/Iraq.pdf
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When principals were asked about the duration of their school day, they reported an
average school day of 4.3 hours (Table 11; note that this is for all grades at the school
and not specifically for the grades assessed). Schools that do not share the building
enjoy a slightly longer school day with an average of 4.6 hours per day.
Understandably, the school day becomes shorter when the building is shared across
multiple schools or shifts. When school breaks such as assembly time and lunch are
taken into consideration, the instructional time is reduced further. Time spent in
classrooms is 3.6 hours per day on average, but can be as low as 2.5 hours per day
when 3 schools or shifts are sharing the same building.

Table 11. Average school and class hours by number of schools sharing the
school building
School Hours | Class Hours
1 school 4.6 3.8
2 schools 4.2 3.6
3 schools 2.9 25
Average 4.3 3.6

To calculate the average number of hours available for teaching and learning during
an entire school year, analysts multiplied 3.6 hours in the average school day by 151
days in the average school year, for a total of 544 hours of available instructional time
during the school year. Considering the extreme case, in which 3 schools share a
school building and the average length of the school day is 2.5 hours, the total
becomes just 378 hours annually. These figures all fall well short of the 850-1,000
minimum number of annual instructional hours recommended by the World Bank and
UNESCO through the Education for All (EFA) initiative.>® As will be discussed
below, class time spent on non-instructional activities, teacher and student
absenteeism, and tardiness can all work to further erode annual instructional hours.

4.12.3 Teaching time during observed lessons

Observed reading and math lessons were largely focused on learning. During both the
reading and the math lessons, students were virtually never observed off-task. In fact,
students were only off-task during 0.1 % of the reading lesson and 0.8% of the
mathematics lesson. Similarly, the amount of time that teachers were observed to be
involved in non-instructional activities, such as classroom management, was very
minimal. This was particularly true during reading lessons, where only 0.5% of time
was spent off-task. Teachers were observed to be off-task more during the math
lesson, with 3.4% of time spent on non-instructional activity. Given the very limited

% EFA Global Monitoring Report, 2005, p. 149.
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amount of class time available for teaching and learning, continuing to ensure such
productive use of time will be important.

4.12.4 Student and Teacher Absenteeism and Late Arrival

Student absenteeism can have an obvious correlation with low performance. When
asked about the typical number of absent students, teachers reported an average
absenteeism rate of 4.9%. The average observed absenteeism rate recorded by
researchers on the day of the assessment was 11%. Student absence (as reported by
teachers) is negatively correlated with student performance.®® When students were
asked, 28% reported being absent one day or more in the previous week, with most
(64.8%) citing sickness as the reason.

Attendance records are crucial, as they keep teachers and the school administration
informed and aware of absenteeism issues. Just under half (49.3%) of teachers
reported keeping a student attendance register. However, among teachers that did
keep an attendance register, examination of the registers indicated that most updated
their registers on a daily basis, with 88.7% having updated their register the very day
of the visit. All principals reported keeping student attendance registers. When
registers were examined, 36.0% were found to be updated daily.

As with student absenteeism, teacher absenteeism has been shown to be a major factor
in school ineffectiveness and low student performance in some countries. Surveys in
several countries show that schools are routinely missing a quarter of their staff, with
rural schools faring even worse.® When asked, principals reported an average teacher
absenteeism rate of 8.9% on the day of the visit, with rates ranging from 0 (among
36% of schools) to 43% of teachers in a single school. A fair percentage (28.0%) of
students reported being absent from school on one or more days in the preceding
week. The majority (67.4%) of these students were absent due to illness. Another
16.7% were absent due to an unspecified emergency and 7.7% of the absent students
said that they were absent because students or teachers at their school were treating
them badly.

Late arrival undermines students’ learning time and recurrent late arrival is associated
with lower performance. The impact of late arrival is particularly strong in cases
where the length of the school day or shift is short. Teachers reported average student
tardiness rates ranging from 0% to 33% with an average rate of 2.2%. When asked,
14.3% of students reported being late to school on one or more days in the preceding
week.

% Students read an average of 4 words less per minute when their teachers that report having one or more
students absent on a normal day.

8 Abadzi, Helen. 2007. Absenteeism and Beyond: Instructional Time Loss and Consequences, World Bank
Policy Research Working Paper No. 4376, p. v.
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Late arrival of teachers is another issue that can erode the learning time for students in
school. Principals’ reports indicate extremely low levels of late arrival among
teachers. Most principals (93%) reported that there were no late arrivals of teachers on
the day of the assessment, and 97% of principals had teacher attendance registries.
These registries were updated on a daily basis. The average principal-reported late
arrival rate was a mere 0.2%.

4.12.5 Curriculum Coverage

Time on-task will impact the amount of material a teacher is able to cover during the
school year and the amount of work students are able to accomplish. Students’
exercise books can provide us with an indication of how much learning time they
have had during the school year. As part of every student interview, assessors noted
what proportion of the exercise book had been completed. Analysis revealed that
there was a wide range in exercise book completion rates, with some students not
having an exercise book and others having exercise books with only a quarter of the
pages used, and others still having completely full exercise books (Figure 32).

Figure 32. Student exercise book coverage
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Student exercise book coverage was positively correlated with student performance.®?
The pattern of this correlation is much more marked in grade 2, where students with
full exercise books were reading an average of 4.9 more words per minute than those
students who only had a quarter of their exercise books completed (Figure 33).

62 p=.001
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Figure 33. Oral reading fluency by exercise book coverage in grade 2
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Conclusions

The aim of the present study was to measure the early reading and mathematics skills
among grade 2 and grade 3 students in a sample of Irag’s public schools. The study
also sought to identify school and student characteristics that were related to student
performance. The EGRA and EGMA instruments, adapted in Iraq by Iragi and
international subject area specialists.

5.1 EGRA

The results of the EGRA in Iraq revealed that by the end of grade 3, the majority of
students had not yet acquired sufficient foundational skills to read fluently with
comprehension. Specifically, overall students showed limited knowledge of the letter
sounds, a fundamental and critical skill for learning to read. Iragi students, on
average, could identify 13.4 correct letter-sounds per minute (see Table 4). More than
one quarter of the students (26.5%) were unable to correctly identify the sounds
associated with any of the letters. Given students’ difficulties in identifying letter
sounds, it is not surprising that students could not sound out, or decode, unfamiliar
words, reading on average 4.7 invented words at the end of grade 3. Indeed, close to
half the students (47.5%) could not decode a single invented word. Taken together,
these findings suggest that students still need to acquire the foundational skills of
recognizing the letters and their different forms, knowing the sounds associated with
each letter and diacritic mark, and applying this knowledge to sound out unfamiliar
words.

Because the students had not acquired the basic building blocks for reading, their oral
reading fluency scores were low. The students read on average 16.0 correct words per
minute (Table 4), with 25.9% of the students unable to read a single word. As a
consequence, reading comprehension was low, with students answering on average
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1.3 questions, and with only 0.2% of grade 2 students and 7.3% of grade 3 students
being able to correctly answer at least four of the five reading comprehension
questions (Figure 7). Students performed better in listening comprehension,
answering 3.1 questions out of 6, on average.

These findings suggest that Iraqi students need greater instructional support, not only
in their word recognition and decoding skills, but even in the more basic ability to
recognize and associate sounds with letters.

5.2 EGMA

The EGMA instrument for Iraq consisted of two distinctly different kinds of
subtasks: one type that assessed more procedural knowledge (number identification,
quantity discrimination, and addition and subtraction level 1), and a second type that
assessed a more conceptual understanding/application of the procedural knowledge
that had been measured in the other tasks (missing number, addition and subtraction
level 2, and word problems). The overriding trend evident across the EGMA results
and at both grade levels is that the students did better on the more procedural items
and less well on the items that required them to understand and apply their
(procedural) knowledge. This probably reveals more about how students experience
the teaching and learning of mathematics than it does about the innate abilities of the
students.

There are two different views of the subject. On the one hand, mathematics can be
regarded as the ““memorization of facts, rules, formulas, and procedures needed to
determine the answers to questions’; on the other hand, mathematics can be regarded
as a ““meaningful, sense-making, problem-solving activity.”” The former has been the
predominant view for many generations, and its deficiency is evident in the ongoing
struggle of young children to make sense of and succeed in the study of mathematics.

The Iraqi EGMA results suggest that memorization plays a large role in the way that
students know and learn mathematics. The fact that, throughout the study and across
the grades, there was a trend of students doing well on the items that relied on
procedural knowledge—knowledge that can also be memorized—and then struggling
on the tasks and items that required both the understanding and the application of
what should have been procedural (rather than memorized) knowledge, points
strongly in this direction.

5.3 SSME

The SSME findings revealed areas of strength as well as areas needing improvement
in Iragi schools. Despite the need for infrastructure repairs in many schools, the vast
majority of principals and teachers said that they and their students are safe. Teachers
and students do not suffer from a shortage of textbooks and exercise books, and
although the school year is short and the necessity of shift schools serves to compress
the time available for learning, little of that time is spent off-task on non-instructional
activities.
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While teachers were skilled at staying on-task during the school day, researchers
found that few teachers planned their lessons according to their students’ academic
progress or understanding of material, based on assessment or evaluation results. Such
adaptation may be discouraged, or teachers may not know how to teach in response to
the specific literacy or numeracy needs of their students. This may be explained in
part by a lack of targeted pre-service training in how to teach reading and math, as
reported by half of the teachers interviewed.

Teacher feedback is an essential part of teaching and student learning. Teacher
feedback in student exercise books varied widely, but students whose teachers
provided marks or comments on all pages were found to be stronger readers.
Additionally, teacher responses to student mistakes during class can reveal teacher-
student dynamics. The majority of students interviewed reported punitive, rather than
constructive responses from their teachers when they answered a question incorrectly,
with half reporting being hit by their teacher. Students rarely ask questions during
lessons suggesting that students either lack the opportunity to ask questions or that
they are reluctant to do so.

Classroom observations of reading lessons showed that the largest proportions of
lesson time were spent on advanced reading activities, but very little time was spent
on more basic reading skills. Conversely, observations of math lessons revealed that
relatively large amounts of lesson time were spent on basic concepts—number
identification and reciting number words—and students did fairly well on the EGMA
in this area. Additionally, teachers were observed to mix these basic elements of
mathematics with higher level (more conceptual) concepts such as addition and
subtraction with 2 or more digits, fractions, and multiplication. Less time was spent
on single digit addition and subtraction—problems that students showed moderate
ability to perform on the EGMA.

Reading practice at school and at home is another important factor that the SSME
investigated. Although most schools lacked a library, students at those that did have a
library were stronger readers. Similarly, while having books at home other than
textbooks was uncommon, students who did have books and practiced reading at
home were stronger readers. Not surprisingly, parental involvement in their children’s
learning is associated with better student performance.

Finally, the short school year in Irag, combined with short school days due to the shift
system or shared buildings, leaves insufficient annual hours for learning.

Recommendations

For TASK 1, Analysis of Student Performance in Reading and Mathematics,
Pedagogic Practice, and School Management, the EGRA and EGMA results reveal
more about how students experience the teaching and learning of reading and
mathematics than about students’ innate abilities. The TASK 1 results suggest that
memorization plays a large role in the way that students acquire knowledge. The fact
that, throughout the study and across the grades, students tended to perform better on
the items that relied on procedural knowledge—knowledge that can also be
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memorized—and then struggled on the tasks and items that required both the
understanding and the application of what should have been procedural (rather than
memorized) knowledge, points strongly toward memorization.

The study also revealed that the vast majority of teachers report a lack of targeted pre-
service or in-service training in how to teach reading and mathematics.

In addition the survey found that:

e Few teachers planned their lessons according to their students’ academic progress
or understanding of material, based on assessment or evaluation results.

e Teacher feedback in student exercise books varied widely, but students whose
teachers provided marks or comments on all pages were found to be stronger
readers.

e The majority of students interviewed reported punitive, rather than constructive,
responses from their teachers when they answered a question incorrectly, with half
reporting being hit by their teacher.

e Students rarely ask questions during lessons, suggesting that students either lack
the opportunity to ask questions or that they are reluctant to do so.

Recommendation 1: Teacher training (both pre-service and in-service) needs to
focus on the development of early grade-specific skills in
teaching reading and mathematics.

Teacher training, in general, needs to focus on developing a
more child-centered pedagogy.

Teacher training needs to focus on developing both the subject
content knowledge and the pedagogical content knowledge.

In support of Recommendation 1:

e The early grade education community in Iraq needs exposure to current
international best practices for early grade teaching approaches both for reading
and for mathematics. The policy dialogue revealed that while there is a general
understanding for the need to do things differently and possibly even a desire for
doing so, there appears to be a general lack of understanding of how this can be
accomplished. More generally, there may be a need for the adoption of a more
child-centered approach to teaching.

e Both pre- and in-service training needs to adopt more learner-centered
approaches, to involve more demonstration and practice situations and to involve
coaching/mentoring approaches.

e An analysis of current international curriculum developments for early grade
teaching approaches both for reading and for mathematics is needed. This may
lead to a need for revising curricular content, to bring the curriculum in line with
more current understandings of children’s early development both for reading and
for mathematics.

e The curriculum revisions envisaged above will lead to a need for revising teaching
and learning materials, e.g. textbooks, etc.
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e The survey also found that while teachers conducted regular assessment, the
assessment had little impact on how they teach.

A total of 79% of principals in the survey reported that their school shared a building.
Of these, 94.7% reported sharing the building with one other school, and 5.3%
reported sharing the building with two other schools. In schools that did not share
their school building, the average number of instructional hours was found to be 3.8
hours per day, while in situations where the school building was shared by three
schools, the instructional time was found to be 2.5 hours per day. Across all schools
surveyed, the average school day was found to be 3.6 hours in length. When those
average school hours per day are combined with an Iraqi school year of 32 weeks in
length, the survey concluded that total school hours per year (instructional time) vary
between 378 and 543 hours per year. This number of hours falls well short of the
World Bank and United Nations Educational, Scientific, and Cultural Organisation
(UNESCO) recommendation. The World Bank and UNESCO, through the Education
for All (EFA) initiative, have recommended that the minimum number of instructional
hours should be 850-1,000 per year.

Additionally, the survey found that there is a need for infrastructural repairs in most
schools.

Recommendation 2: There is a need to increase the number of instructional hours
per year. Although increasing the number of instructional hours
per year is necessary, it is not sufficient—as much attention
needs to be given to what happens during these instructional
hours (see Recommendation 1) as to providing these hours.

In support of Recommendation 2:

e There is a need for an infrastructural development program. On the one hand, this
program needs to address the shortage of schools across the country. On the other
hand, this program needs to address the general state of disrepair across all
schools.

e Reading practice at school and at home plays an important role in developing
reading skills. The survey, unsurprisingly, found that students at schools with
libraries were stronger readers. Yet only 13.5% of the surveyed schools had a
library, and only 4.6% of classrooms were observed to have any books available
to students other than their textbooks. Similarly, while having books at home other
than textbooks was uncommon, students who did have books and practiced
reading at home were stronger readers. Not surprisingly, parental involvement in
their children’s learning is also associated with better student performance.

Recommendation 3: There is a need to increase children’s access to reading
materials, both at school and at home.

Parents need to be more involved in the schooling of their
children.
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In support of Recommendation 3:

e Access to reading materials (in addition to textbooks) needs to be increased at
schools—a library campaign may well be needed.

e Access to reading materials (in addition to textbooks) needs to be increased in
homes. A national campaign that makes parents aware of the role that they play in
their children’s education in general, and specifically encouraging them to provide
more reading materials for their children, is needed.
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Annex A: EGRA and EGMA Instruments
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Classroom Inventory
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Classroom Observation (Reading)
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Classroom Observation (Mathematics)
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Annex C: Sample Methodology and
Weighting

This annex presents additional details about the sample design for the Iraq 2012
EGRA-EGMA-SSME study.

Stage 1. Sample Selection and Weighting of Schools

The Iraq Education Management Information Systems (EMIS) unit provided a list of
all public primary schools in six provinces of Irag: Anbar, Baghdad, Karbala, Maysan,
Najaf, and Wassit. After removing: double entered schools (n=8), schools with a
second grade enrollment less than 20 (n=231), schools with a third grade enroliment
less than 20 (n=107), schools located in districts deemed too dangerous for the
assessment team to enter®® (n=159), and school which participated in the pilot study
(n=7), a final list of 2,264 schools was used to draw the sample of schools. The 2,264
schools contained an estimated 307,059 grade 2 and grade 3 students.

Before drawing the random sample of 54 schools, the 2,264 schools were stratified by
province (Anbar, Baghdad, Karbala, Maysan, Najaf, and Wassit). Within each
stratum, schools were sorted by district and the combined enrollment of grades 2 and
3. An equal number of nine schools was selected in each province to maximize the
precision within each province. Schools were randomly selected with probability
proportional to combined grade 2 and grade 3 enrollment.

For each selected school, two replacement schools were selected, to be used if the
sampled school were not available to participate or were not eligible however; no
schools were replaced.

To make the sample representative of the six region population, school weights were
calculated as the inverse of the selection probability of the school (Weightl, Stage 1
selection) and then scaled to the total number of schools for each Province.

Weight_School = Weightl - Scaled School Weight

Where:

[Total Number of Grade2 + Grade3 students] in Province(s)
Weightl(s, i) =

[Number Grade? + Grade 3 in Selected School(i)] in Province(s)

[Sumof Weightl of All Schools]in Province(s)
[Total Number of Grade2 + Grade3 students] in Province(s)

Scaled School Weight(s) =

5=1to 6 Provinces
i =1 to 54 sampled Schools

83District deemed too dangerous to enter: Ain Al Temur (Karabala Province), Bedrah (Wassit Province), and Suwairah
(Wassit Province). Sub-districts deemed too dangerous to enter: Al Rafi‘ee (Maysan Province) and Musharrah (Maysan
Province).
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Stage 2: Sample Selection and Weighting of Class/Teacher

The second stage of selection involves sampling class/teachers. Upon arrival at each
selected school, the research team made a listed all of the grade 2 classes and selected
one class at random with equal probability. The selection process was repeated for the
grade 3 class. Because the total number of classes by grade was not available in the
EMIS data, it was not possible to scale the class/teacher weights to the provincial
level. Therefore, the class/teacher weights for each grade in each school were created
by multiplying the school weights by the total number of classes found in the grade.

ClassTeacher Weight(i, j) = School Weight(i) - Weight2(j)

Where:

Total Number of Classes in Schoolli) Grade {j
Weight2()) = : f W @)

Sampled Number of Classes in School(i) Grade(j)

Where: j=1to 108 sampled grade 2 and 3 classes.
Stage 3: Sample Selection and Weight of Students

The third stage of selection (not stratified) was for students present on the day of
assessment. Assessors went to the selected grade 2 class and randomly select 10
students from that class. If 10 or fewer students were present, the assessor would
automatically select all of the students in that class. The same procedure was followed
for the grade 3 class.

Student weights were calculated by multiplying the class/teacher weight by the
probability of selecting the student. This was then multiplied by the student scaled
weight. Tables C1 and C2 show the unweighted counts and percentage of sampled
students along with the weighted counts and percentages, which reflect the provincial
counts according the Irag EMIS unit.

Student Weight(i,j) = ClassTeacher Weight(i, j) - Weight3(i,j) - Student Scaled Weight(t)

where: t=1 to 12 strata-grade. (6 provinces *2 grades)

Total Number of Studentsin School(i) Grade(j)

Weight3(i,j) =
eight3(i.J) Sampled Number of Students in School(i) Grade(j)

|Sum of Weights of Selected Students|in Stratum(s) Grade(t)
[Total Number of Students]in Stratum(s) Grade(t)

Scaled School Weight(t) =
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Table C1

: Number of total grade 2 students in the population* and weighted

sampled number of grade 2 students by Province.

Unweighted Sample Weighted Sample

Six Strata -

Province i
Counts of Percent of Weighted counts V\éfg:]tfad e of
sampled grade 2 | sampled grade 2 of sampled grade pra de 2 S[U dents
students students 2 students ?% )

Anbar 99 171 8218 5.2

Baghdad 100 17.2 30797 19.3

Karbala 91 15.7 31851 20

Maysan 99 17.1 26092 16.2

Najaf 92 15.8 35438 22.2

Wasit 99 171 27028 17

Total 580 100.0 159424 100.0

*Population counts are based on Iraq EMIS data after removing schools as indicated in the first

paragraph

Table C2: Number of total grade 3 students in the population* and sampled

number of grade 3 students by Province.

Unweighted Sample Weighted Sample

Six Strata -

Province . Weighted
g:rﬁni;f rade 2 Percent of sampled \é\flilggtegé:ounts percentage of

pedg grade 2 students p grade 2 students

students grade 2 students (%)

Anbar 96 16.7 8136 5.5

Baghdad 102 17.8 29270 19.8

Karbala 87 15.2 29186 19.8

Maysan 98 17.1 23238 15.7

Najaf 91 15.9 33058 224

Wasit 99 17.3 24747 16.8

Total 573 100.0 147635 100.0

*Population counts are based on Iraq EMIS data after removing schools as indicated in the first

paragraph
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A Note about Excluding the Initial EGRA Tests Results

When analyzing EGRA outcomes, a portion of the students in Karbala, Maysan,
Najaf, and Wasit had to be excluded because they took the initial EGRA test (see
Section 2.7), however no students in Anbar and Bagdad were excluded because all
sampled students in these two provinces took the second, corrected EGRA test. To
avoid Bagdad and Anbar over-representing the sample when EGRA outcomes were
analyzed, a second set of student weights were calculated for only students who took
the second EGRA exam. The second student weight was calculated by simply
rescaling the initial weight to the total number of students in each Province. The first
and second columns of Table C3 and Table C4 depict the unweighted counts and
percentage of students who completed the second EGRA test. The 2™ and 3"
columns show the weighted counts and percentage by province when the second
(rescaled) weight is applied. The last two columns show what the weighted counts and
percentages would have been had the initial weight been applied to the sub-set of
students who took the second EGRA test. If the first weight were used for EGRA

analysis, Anbar and Bagdad would have been over represented.

Table C3: Number of grade 2 students who took the second EGRA exam, the
weighted sample counts and percentages when the appropriate
weight (rescaled) is applied to the subset of students, and weighted
sample counts and percentages when the inappropriate (initial)
weight is applied.

Unweighted Rescaled Student Weight Initial Student Weight

gtrjl g gnfs Percent of grade Weighted
2 students Weighted Weighted Weighted percent of
who took Number of
the 2™ rade 2 number of percent of Number of grade 2
EGRA Test gtu dents grade 2 grade 2 grade 2 students
students students students

Anbar 99 235 8218 5.2 8218 7.9
Baghdad 100 23.7 30797 19.3 30797 29.4
Karbala 42 10 31851 20 12942 12.4
Maysan 69 16.4 26092 16.2 19126 18.3
Najaf 42 10 35438 22.2 15753 15.1
Wasit 69 16.4 27028 17 17697 16.9
Total 99 100.0 159424 100.0 104533 100.0
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Table C4:

Number of grade 3 students who took the second EGRA exam, the
weighted sample counts and percentages when the appropriate
weight (rescaled) is applied to the subset of students, and weighted
sample counts and percentages when the inappropriate (initial)
weight is applied.

Unweighted Rescaled Student Weight Initial Student Weight
Grade 3
Students
who took | Number of Percent of grade | Weighted Weighted Weighted Weighted
the 2" rade 3 3 students number of percent of number of percent of
EGRA Test gtudents grade 3 grade 3 grade 3 grade 3

students students (%) students students (%)

Anbar 96 8136 5.5 8136 8.5
Baghdad 102 29270 19.8 29270 30.7
Karbala 38 29186 19.8 12148 12.7
Maysan 68 23238 15.7 13504 14.2
Najaf 42 33058 22.4 15176 15.9
Wasit 69 24747 16.8 17175 18
Total 415 147635 100 95409 100
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