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1. Rich Mathematical History of the Region 

Muhammad al-Khawarazmi (9th century) 

• The decimal system: introduced the Hindu numerals, 
including the concept of zero, into the Arab world, this 
system was later transmitted to the West. 

• Algebra: The search for comprehensive method of 
division led Khawarazmi to the invention of algebra. 

Omar Khayyam (1040-1123) 
– Contributed to the advancement of Algebra 

– In his use of analytical geometry, he anticipated the geometry of 
Descartes.  

– Prepared a calendar said to be more accurate than the 
Gregorian one in use to the present day 

 
 

 



2. What does the data say?  
International comparisons  



2.1 Achievements in the MENA 
Region -  Access  

• Over the last decade, the MENA region has 
seen significant progress in the education 
sector.  
– Large investments at the primary level have 

resulted in a dramatic increase in access to and 
completion of primary school  

– The region made tremendous strides in closing 
the education gender gap, providing equitable 
access to primary education for boys and girls 



2.2 Pressing Challenges – 
 Learning Outcomes 

Data on learning outcomes from: 

• TIMSS 2011 (4th grade; Participation 
of 11 Arab countries) 

• Early Grade Mathematics 
Assessment (EGMA) (2nd and 3rd 
grade; 2 Arab countries participated) 

 





What About “TREND” Indicators? 
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EGMA 
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EGMA performance by subtask 

Number identification Addition (level 1) Subtraction (level 1) Quantity discrimination

Missing number Addition (level 2) Subtraction (level 2) Word problems

The difference in performance between grade 2 and grade 3 
pupils is not very large – certainly not as much as one might 

expect to be the effect of an additional year of schooling. 
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EGMA performance by subtask 

Number identification Addition (level 1) Subtraction (level 1) Quantity discrimination

Missing number Addition (level 2) Subtraction (level 2) Word problems

Pupils perform better on the more procedural 
items:  
• number identification 
• quantity discrimination 
• addition and subtraction (level 1) 
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EGMA performance by subtask 

Number identification Addition (level 1) Subtraction (level 1) Quantity discrimination

Missing number Addition (level 2) Subtraction (level 2) Word problems

Pupils perform less well on the more conceptual 
items:  
• missing number 
• addition and subtraction (level 2) 
• word problems 



3. What is mathematics and how is it 
used? 

Problem 
“real world” 

Solution 
“real world” 

Mathematical 
problem 

Mathematical 
solution 

Formulation 
“translation” 

Interpretation 
“translation” 



… to adopt a composite, 
comprehensive view of 
successful mathematics 
learning… we have chosen 
mathematical proficiency 
to capture what we think 
it means for anyone to 
learn mathematics 
successfully.  

 

Mathematical proficiency, 
as we see it, has five 
strands 



Adaptive 
Reasoning 

Strategic 
Competence 

Conceptual 
Understanding 

Productive 
Disposition 

Procedural 
Fluency 

ability to formulate, 
represent, and solve 

mathematical problems  

 comprehension of 
mathematical concepts, 
operations, and relations  

  inclination to see 
mathematics as sensible, 
useful, and worthwhile 

capacity for logical thought, 
reflection, explanation, and 

justification 

carrying out procedures 
flexibly, accurately, 

efficiently, and 
appropriately 

4. What does it mean to know/do mathematics? 
 



Example from TIMSS:   

three content and cognitive domains 
  

• Knowing refers to the student’s knowledge base of 
mathematics facts, concepts, tools, and procedures. 

• Applying focuses on the student’s ability to apply 
knowledge and conceptual understanding in a problem 
situation.  

• Reasoning goes beyond the solution of routine problems 
to encompass unfamiliar situations, complex contexts, 
and multi-step problems.  



… the mathematics 
assessment is organized 
around two dimensions: a 
content dimension 
specifying the subject 
matter or content 
domains to be assessed in 
mathematics, and a 
cognitive dimension 
specifying the thinking 
processes that students 
are likely to use as they 
engage with the content.  



Communalities in learning  outcomes in content and 
cognitive domains 



Focal outcomes for Early 
Childhood Level: 

1. Number sense and 
operations 

2. Spatial sense and 
geometry 

3. Patterns and 
classification 

4. Measurement and 
comparison 

5. What and how to teach mathematics in the early 
years? 



Focal outcomes for 
Primary Level: 

1. Number concepts 
and operations 

2. Geometry and 
patterns 

3. Mathematics 
application 



HOW? - Number concepts: The Importance of 
Mathematical Representations 



6. Implications for Countries  

• Changing teaching and learning from what 
children learn to how children learn 

• The role of curriculum 

• The role of assessment 

• The role of policy 

• Teacher training: In service and Pre-service 

• National vision(s) and leadership 

• At the institutional level (MoE) 



7. A map for a “road not-traveled” towards 
quality 

How to reform inputs and processes towards improved 
learning outcomes in early grade mathematics…? 

1. How to reform math instruction to strengthen 
instructional methodologies which promote 
active learning and critical thinking. ? 

2. How to reform teacher education programs? 
3. How to reform learning materials? 
4. How to reform  community and parental 

involvement; and  
5. How to reform early grade math policy oriented 

research ? 
 



8. Palestine – An Example how the prior 
mentioned questions were addressed  

1. Advancing pedagogy using IT, and non 
traditional  teaching methods 

2. Developing mew curriculum focusing on 
cross thematic approach and (math for life) 

3. Reforming teacher education programs 
based on action researches using national 
and data from international large scale 
assessments 



9. Questions for Discussion 

• How can math standards be formulated 
and used to advance early mathematics 
teaching and learning?  

• How can assessments results better be 
used to improve classroom practices?  

• Your questions 

 


