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Overview 

1-1 Introduction 

1-2   TIMSS: A brief history 

1-3   TIMSS today 

CHAPTER 1 
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1-4 TIMSS 2015: Test content 

http://www.nces.ed.gov/timss/
http://www.nces.ed.gov/timss/
http://www.nces.ed.gov/timss/
http://www.nces.ed.gov/timss/timss15_assessments.asp
http://www.nces.ed.gov/timss/timss15_assessments.asp
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Tables 1-1.A and 1-1.B Percentage of TIMSS mathematics and science assessment score points devoted 

to content and cognitive domains, by grade: 2015 

https://nces.ed.gov/transfer.asp?location=timssandpirls.bc.edu/publications/timss/2015-methods.html
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1-5 TIMSS Advanced 2015: Test content 

Table 1-2. Percentage of TIMSS Advanced score points devoted to content and cognitive domains, by 

subject area: 2015 

https://nces.ed.gov/timss/timss15technotes.asp
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1-6 Test administration and sampling 

1-7 An overview of the Lebanese educational system 

https://nces.ed.gov/transfer.asp?location=timssandpirls.bc.edu/publications/timss/2015-a-methods.html
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1-8 A snapshot on Lebanon’s achievement in TIMSS since 2003 
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Table 1-3.A Percentage of Students, from Lebanon, Reaching the International Benchmarks of 

Mathematics Achievement across Assessment Years 
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Appendix A 

 

TIMSS Participating Countries 

Education system 
1995 1999 2003 2007 2011 2015 2019 

4th 
grade 

8th 
grade 

8th 
grade 

4th 
grade 

8th 
grade 

4th 
grade 

8th 
grade 

4th 
grade 

8th 
grade 

4th 
grade 

8th 
grade 

4th 
grade 

8th 
grade 

Albania                       ●   

Algeria           ● ●             

Argentina   ○     ○                 

Armenia       ● ● ● ● ● ● ○ ○ ● ● 

Australia ● ● ● ● ● ● ● ● ● ● ● ● ● 

Austria ● ●       ●   ●       ●   

Azerbaijan               ●       ●   

Bahrain         ●   ● ● ● ● ● ● ● 

Belgium (Flemish)-BEL   ● ● ● ●     ●   ●   ●   

Belgium (French)-BEL   ●                       

Bosnia and Herzegovina             ●         ●   

Botswana         ●   ●             

Bulgaria   ● ●   ●   ●     ●   ●   

Canada ● ● ●             ● ● ● ● 

Chile     ●   ●     ● ● ● ● ● ● 

Chinese Taipei     ● ● ● ● ● ● ● ● ● ● ● 

Colombia   ●       ● ●             

Croatia               ●   ●   ● ● 

Cyprus ● ● ● ● ●   ●     ●   ● ● 

Czech Republic ● ● ●     ● ● ●   ●   ●   

Denmark   ●       ●   ●   ●   ●   

Egypt         ●   ●       ● ●   

El Salvador           ● ●             

England-GBR ● ● ● ● ○ ● ● ● ● ● ● ● ● 

Estonia         ●                 

Finland     ●         ● ● ●   ● ● 

France   ●               ●   ● ● 

Georgia           ● ● ● ● ● ● ● ● 

Germany   ●       ●   ●   ●   ●   

Ghana         ●   ●   ●         

Greece ● ●                       

Hong Kong-CHN ● ● ● ● ● ● ● ● ● ● ● ● ● 

Hungary ● ● ● ● ● ● ● ● ● ● ● ● ● 

Iceland ● ●                       

Indonesia ○ ○ ●   ●   ●   ● ●       

Iran, Islamic Republic of ● ● ● ● ● ● ● ● ● ● ● ● ● 

Ireland ● ●           ●   ● ● ● ● 

Israel ● ● ●   ●   ●   ●   ●   ● 

Italy ○ ○ ● ● ● ● ● ● ● ● ● ● ● 

Japan ● ● ● ● ● ● ● ● ● ● ● ● ● 

Jordan     ●   ●   ●   ● ● ●   ● 

Kazakhstan           ●   ● ● ● ● ● ● 

Korea, Republic of ● ● ●   ●   ● ● ● ● ● ● ● 

Kosovo                       ●   

https://nces.ed.gov/timss/countries.asp#fndarkdot
https://nces.ed.gov/timss/countries.asp#fnlightdot
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Education system 
1995 1999 2003 2007 2011 2015 2019 

4th 
grade 

8th 
grade 

8th 
grade 

4th 
grade 

8th 
grade 

4th 
grade 

8th 
grade 

4th 
grade 

8th 
grade 

4th 
grade 

8th 
grade 

4th 
grade 

8th 
grade 

Kuwait ● ●       ● ● ●   ● ● ● ● 

Latvia ● ● ● ● ● ●               

Lebanon         ●   ●   ●   ●   ● 

Lithuania   ● ● ● ● ● ● ● ● ● ● ● ● 

Macedonia, Republic of     ●   ●       ●     ●   

Malaysia     ●   ●   ●   ●   ●   ● 

Malta             ● ●     ● ●   

Mexico ○ ○                       

Moldova, Republic of     ● ● ●                 

Mongolia           ○ ○             

Montenegro, Republic 
of 

                      ●   

Morocco     ● ● ● ● ○ ● ● ● ● ● ● 

Netherlands ● ● ● ● ● ●   ●   ●   ●   

New Zealand ● ● ● ● ● ●   ● ● ● ● ● ● 

Northern Ireland-GBR               ●   ●     ● 

Norway1 ● ●   ● ● ● ● ● ● ● ● ● ● 

Oman             ● ● ● ● ● ● ● 

Pakistan                       ●   

Palestinian Nat'l Auth.         ●   ●   ●         

Philippines   ○ ● ● ●             ●   

Poland               ●   ●   ●   

Portugal ● ●           ●   ●   ●   

Qatar           ● ● ● ● ● ● ● ● 

Romania   ● ●   ●   ● ● ●     ●   

Russian Federation   ● ● ● ● ● ● ● ● ● ● ● ● 

Saudi Arabia         ●   ● ● ● ● ● ● ● 

Scotland-GBR ● ●   ● ● ● ●             

Serbia         ●   ● ●   ●   ●   

Singapore ● ● ● ● ● ● ● ● ● ● ● ● ● 

Slovak Republic   ● ●   ● ●   ●   ●   ●   

Slovenia ● ● ● ● ● ● ● ● ● ● ● ●   

South Africa   ● ●   ●                 

Spain   ●           ●   ●   ●   

Sweden   ●     ● ● ● ● ● ● ● ● ● 

Switzerland   ●                       

Syrian Arab Republic             ●   ●         

Thailand ● ● ●       ● ● ●   ●     

Tunisia     ● ● ● ● ● ● ●         

Turkey     ●       ● ● ● ● ● ● ● 

Ukraine           ● ●   ●         

United Arab Emirates               ● ● ● ● ● ● 

United States ● ● ● ● ● ● ● ● ● ● ● ● ● 

Yemen       ○   ●   ●           

Total 29 46 38 26 47 37 50 50 42 49 38 58 39 

https://nces.ed.gov/timss/countries.asp#fn1
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Appendix B 

TIMSS Advanced Participating Countries 
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Students’ Achievement by Lebanese factors 

 

 
 
 

2.1  Participants in TIMSS 2015 in Lebanon 

Table 2.1  Percentage of Students and Schools Participating in TIMSS by Governorate 

CHAPTER 2 
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2.1.1 Mathematics achievement by geographic location of the school 

Figure 2.1. Students’ Achievement in Mathematics by Governorate 
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Table 2.2 Percentage Relative Difference in Achievement by Each Governorate 



15 
 

2.1.2 Science achievement by geographic location of the school 

Figure 2.2 Students’ Achievement in Science by Governorate

398 398 398 398 398 398 398 

500 500 500 500 500 500 500 

250

300

350

400

450

500

Beirut Mount LB
Suburbs

Mount LB North Beqaa South Nabatieh

Science Achievement by  location  

Science Chemistry Physics Biology

Earth Science LB AVG Intl. center point



 16 

 

Table 2.3 Percentage Relative Difference in Science Achievement by Each Governorate 

Table 2.4 Percentage Relative Difference in Physics and Chemistry Achievements by Each Governorate 
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Table 2.5 Students Performance in Biology and Earth Science by Governorate 

Table 2.6 Ranking of Governorates by Students Performance in TIMSS 2015 
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2.2  Mathematics and Science Achievement by School sector 

Table 2.7  Percentage of Schools Participating in TIMSS 2015 by Sector 

Figure 2.3 Student Achievement by Sector for Each Subject 
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Table 2.8  Percentage Relative Difference by Subject for Each Sector 

 
       

 

          

         

          

         

 

2.3. Mathematics and Science achievement by language 

 

Figure 2.4 Student Achievement by Language 
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Table 2.9 Student Performance by Language and Subject 

 

2.4 Mathematics and Science achievement by Gender 

Figure 2.5 Students Achievement by Gender 
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Conclusion: 
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Overall Performance in Mathematics 

Figure 3.1  Growth of Mathematics Achievement average over years 
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3.1 Overall Performance in Mathematics 

Table 3.1  Distribution of Mathematics Achievement 
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3.2. Achievement at TIMSS International Benchmarks 

Table 3.2  Benchmark Cut off Scores and Description 
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Table 3. 3  Percentages of Students Reaching International Benchmarks 
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Figure 3.3  A comparison of percentages of students reaching international benchmarks in Lebanon and 

internationally 

Figure 3.4  Percentage of Students Reaching the International Benchmarks across Assessment Years 
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Singapore 54 48 ▲ 40 ▲ 44 ▲ 42 ▲ 40 ▲ 81 78  70 ▲ 77  77  84  94 92  88 ▲ 93  94  98 ▼
Chinese Taipei 44 49 ▼ 45  38 ▲ 37 ▲   72 73  71  66 ▲ 67 ▲   88 88  86  85 ▲ 85 ▲   
Korea, Rep. of 43 47  40  35 ▲ 32 ▲ 31 ▲ 75 77  71 ▲ 70 ▲ 70 ▲ 67 ▲ 93 93  90 ▲ 90 ▲ 91  89 ▲
Hong Kong SAR 37 34  31 ▲ 31 ▲ 28 ▲ 23 ▲ 75 71  64 ▲ 73  70  65 ▲ 92 89  85 ▲ 93  92  88  
Japan 34 27 ▲ 26 ▲ 24 ▲ 29 ▲ 29 ▲ 67 61 ▲ 61 ▲ 62 ▲ 66  67  89 87 ▲ 87 ▲ 88  90  91  
Kazakhstan 15 3 ▲         41 23 ▲         71 57 ▲         
Russian Federation 14 14  8 ▲ 6 ▲ 12  9 ▲ 46 47  33 ▲ 30 ▲ 39 ▲ 38 ▲ 78 78  68 ▲ 66 ▲ 73  73  
Israel 13 12          38 40          65 68          
Hungary 12 8 ▲ 10  11  13  10  37 32 ▲ 36  41  43 ▼ 40  67 65  69  75 ▼ 75 ▼ 74 ▼
United States 10 7 ▲ 6 ▲ 7 ▲ 7  4 ▲ 37 30 ▲ 31 ▲ 29 ▲ 30 ▲ 26 ▲ 70 68  67  64 ▲ 62 ▲ 61 ▲
England 10 8  8  5 ▲ 6 ▲ 6 ▲ 36 32  35  26 ▲ 25 ▲ 27 ▲ 69 65  69  61 ▲ 60 ▲ 61 ▲
Australia 7 9  6  7    7  30 29  24 ▲ 29    33  64 63  61  65    68  
Ireland 7         8  38         37  76         73  
Lithuania 6 5  6  5  3 ▲ 2 ▲ 34 29 ▲ 30 ▲ 28 ▲ 18 ▲ 17 ▲ 69 64 ▲ 65  63 ▲ 53 ▲ 50 ▲
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Italy 3 3  3  3  4    24 24  17 ▲ 19 ▲ 21    62 64  54 ▲ 56 ▲ 53 ▲   
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Oman 1 0  0 ▲       6 4 ▲ 2 ▲       23 16 ▲ 14 ▲       
Chile 1 1    0  1    7 5    3 ▲ 4 ▲   28 23 ▲   15 ▲ 16 ▲   
South Africa (9) 1 1          3 3          13 9 ▲         
Egypt 0   1  1      5   5  6      21   21  24      
Lebanon 0 1  1  0      8 9  10  4 ▲     35 38  36  27 ▲     
Saudi Arabia 0 1          2 5 ▼         11 20 ▼         
Jordan 0 0  1 ▼ 1 ▼ 3 ▼   3 6 ▼ 11 ▼ 8 ▼ 12 ▼   18 26 ▼ 35 ▼ 30 ▼ 33 ▼   
Kuwait 0   0        1   0 ▲       11   6 ▲       
Botswana (9) 0 0          2 2          16 15          
Morocco 0 0          2 2          14 12 ▲         
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3.3. Mathematics Performance in Content Domains 

Figure 3.5  Mean scores for 2015 in different content mathematics domains compared to the 

international means 
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Table 3.4  Differences in Achievement for Mathematics content Domains across Assessment Years 

3.4. Mathematics Performance in Cognitive Domains 

Figure3.6   Mean scores for 2015 in different cognitive mathematics domains compared to the 

international means. 
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Exhibit 3.6: Differences in Achievement for Mathematics Content Domains  Across Assessment Years
Eighth Grade

Instructions: Read across the row to determine if the performance in the row year is significantly higher (▲) or significantly lower (▼) than the performance in the column year. 

Lebanon
2015 440 (4.1) -11 ▼ -13 ▼ 466 (4.0) -5  -2  444 (4.0) -4  -12 ▼ 395 (4.6) 2  7  
2011 451 (3.8)   -1  471 (3.8)   3  447 (3.8)   -8  393 (5.2)   5  
2007 453 (3.9)     468 (3.6)     455 (4.2)     388 (5.3)     
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Table 3.5  Differences in Achievement for Mathematics Cognitive Domains across Assessment Years 

3.5 Curriculum matching and alignment of TIMSS Test Items with Lebanese 

Mathematics Curriculum  

3.5.1.A. Alignment with content domain  

Exhibit 3.8: Differences in Achievement for Mathematics Cognitive Domains  Across Assessment Years
Eighth Grade

Instructions: Read across the row to determine if the performance in the row year is significantly higher (▲) or significantly lower (▼) than the performance in the column year.

Lebanon
2015 456 (3.8) -8  -1  439 (3.9) 3  -8  406 (4.5) -20 ▼ -17 ▼
2011 464 (3.9)   7  436 (4.1)   -11  426 (4.6)   3  
2007 457 (4.2)     447 (4.5)     423 (4.7)     

2011

Country
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Table 3.6. Performance in the Different Mathematics Content Domains 

 %
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Figure 3.7  Lebanese and International Performance in Mathematics Content Domains  
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Table3.6  Performance of Lebanese Students and Internationally by Grade Level and Mathematics Topics 

Taught 

 %

3.5.1.C.  Alignment with Objectives  
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Table 3.7:  Correct Percent and Internationally by TIMSS Objectives 

 %

3.5.2. Grade 8 Student Performance in the different Cognitive Domains in Mathematics 
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Table 3.8. Performance in different Cognitive Domains- Mathematics 

Cognitive 
Domain

Number 
of Items

Average 
percent 
correct 

in 
Lebanon

SE

Average 
percent 
correct 

internationally

SE
Absolute 

Difference
% R.D.

Figure 3.8. Lebanese and International Students’ Achievement in Cognitive Domains 
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Table 3.9. Performance in Mathematics and Types of Questions in TIMSS Test 

Type of Questions
Number of 
TIMSS test 

Items

Average 
percent 

correct in 
Lebanon

SE
Average 

percent correct 
internationally

SE
Absolute 

Difference
% R.D.

3.5.3.B. Type of Document 

Table 3.10. Performance in Mathematics and Types of Document in TIMSS Test 

Type of 
Questions

Number 
of TIMSS 
test 
Items

Average 
percent 
correct in 
Lebanon

SE
Average percent 
correct 
internationally

SE
Absolute 
Difference

% R.D.
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Figure 3.9  Lebanese and International Students’ Achievement by Document used 

3.5.3.C. Types of Action Verbs  

Table 3.11. Performance in Mathematics and Verb Used  in TIMSS Test 

Figure 3.10. Lebanese and International Students’ Achievement by Verb Used 
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5.5.3.D. Suspended topics from the Lebanese curriculum 

Table 3.12. Performance in Mathematics and Items Suspended in the Lebanese Curriculum 

5.5.3. E.  Misconceptions  

Table 3.13. Performance in Mathematics and Targeted Misconceptions in TIMSS Test 
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Conclusion: 

 

 

 

 

 

 



 40 

 

Appendix 1 
TIMSS Items that Exceed the Absolute % R.D. 

in Number Content Domain 
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Appendix 2 
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Appendix 3 
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Appendix 4 
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Overall Performance in Science 

4.1 Achievement in Science 

4.1.1. Achievement at TIMSS International Benchmarks  

Table 4.1. Benchmark Cut off Scores and Description 

CHAPTER 4 
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Figure 4.1. Distribution of student achievement in Grade 8 Science 
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Figure 4.2. A Comparison of the overall science score across Arab countries 

Figure 4.3. A comparison of percentages of students reaching international benchmarks in Lebanon and 

internationally, TIMSS 2015 
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4.1.2 Trends in Achievement  

Figure 4.5. Performance of Lebanese students at the international benchmarks of science achievement 

across the years 
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4.1.3. Science Performance in Different Content Domains 

Figure 4.6. Mean scores for 2015 in different content domains of Grade 8 science in Lebanon 
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Figure 4.7. Mean scores for 2015 in different content domains of science compared to the overall mean 

score in Lebanon and international means 
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4.1.4 Science Performance in the different cognitive domains 

Table 4.2. The three domains and their descriptions 

Figure 4.8. Student Performance in the different Cognitive Domains 
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Conclusion: 
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4.2 Achievement of Grade 8 Students in Biology  

4.2.1. Curriculum matching and alignment of TIMSS Test Items with Lebanese Biology 

Curriculum  

4.2.1.A. Alignment with topic area and grade level 

Table 4.3. The comparison of Lebanon’s and the international performance across the different Biology 

Topic Areas 
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Figure 4.9. A Comparison of Grade 8 student performance in the different Life Science topic areas in 

Lebanon and Internationally 

Table 4.4. Relative Difference in student performance on TIMSS Biology test items in Lebanon 

(Grades 1-12) and Internationally  
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Table 4.5. Grade level and Biology topics taught 
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4.2.1.B Alignment with Objectives  

4.2.2. Grade 8 Student Performance in the different Cognitive Domains- Biology  

Table 4.6. Performance in different Cognitive Level in Lebanon and Internationally   
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Figure 4.10. Percent correct by TIMSS Cognitive Domains in Lebanon and Internationally 

Table 4.7. Domains of Competencies of the Lebanese Evaluation System-Biology  
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Table 4.8. Performance of Students according to Lebanese Cognitive Domains and Internationally 

Figure 4.11. Performance of Students in TIMSS according to different Cognitive Domains in Lebanon and 

Internationally 
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Table 4.10. Items in Knowing Domain with descriptions 
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Table 4.11. Items in Applying Domain with descriptions 
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Table 4.12. Items in the Reasoning Domain with descriptions 
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4.2.3.  Other Parameters that Could influence Student Performance in Biology 

Table 4.13. Performance in Biology according to Types of Questions in TIMSS Test 



67  
 

Figure 4.12. Performance in Biology according to Types of Questions in TIMSS Test 

Table 4.14. Performance in Biology according to Types of Document in TIMSS Test 

0

10

20

30

40

50

60

70
p

er
ce

n
t 

co
rr

ec
t 

Lebanon International



 68 

 

Figure 4.13. Performance in Biology according to Types of Document in TIMSS Test 

Table 4.15. Performance in Biology according to Action Verb used in TIMSS Test 
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Figure 4.14. Performance in Biology according to Action Verb used in TIMSS Test 

Table 4.16. Performance in Biology according to whether questions targeted misconceptions in TIMSS Test 
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Figure 4.15. Performance in Biology according to whether questions targeted misconceptions in TIMSS Test 

Conclusion: 
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4.3 Achievement of Grade 8 Students in Earth Science 

4.3.1.  Curriculum matching and alignment of TIMSS Test Items with Lebanese Earth Science 

Curriculum 

4.3.1.A. Alignment with Topic area and grade level 

Table 4.17. A Comparison of Grade 8 student performance in the different Earth Science topic areas in 

Lebanon and Internationally 
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Figure 4.16. A Comparison of Grade 8 student performance in the different Earth Science topic areas in 

Lebanon and Internationally 
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Figure 4.17. A Comparison of Grade 8 overall student performance in the Earth Science and Biology in 

Lebanon and Internationally 

Table 4.18. TIMSS Items and Lebanese Earth Science Curriculum (Grades 1-12) 
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Table 4.19. : Performance of Lebanese Students and Internationally by Grade Level and Earth Science 

Topics Taught 
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4.3.1.B. Alignment with Objectives  

4.3.2 Grade 8 Student Performance in the different Cognitive Domains-Earth Science 

Table 4.20. Performance in different Cognitive Level in Lebanon and Internationally 
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Figure 4.18. Average percent correct by TIMSS Cognitive Domains in Lebanon and Internationally 

Figure 4.19. A comparison of the percentage of correct answers per cognitive domain in Lebanon for 

both Earth Science and Biology 
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Table 4.21. Performance of Students in TIMSS according to different Cognitive Domains in Lebanon and 

Internationally 

 

Figure 4.20. Performance of students in TIMSS according to different cognitive domains in Lebanon and 

internationally  
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Figure 4.21. A comparison of student performance according to the Lebanese cognitive domains for 

Earth Science and Biology 

Table 4.23. Items in Knowing Domain with descriptions 
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Table 4.24. Items in the Applying Domain with descriptions 
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Table 4.25. Items in the Reasoning Domain with descriptions 

4.3.3.  Other Parameters that Could influence Student Performance in Earth Science 
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Table 4.26. Performance in Earth Science according to Types of Questions in TIMSS Test 

Figure 4.22. Performance in Earth Science according to Types of Questions in TIMSS Test 
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Figure 4.23. A comparison of student performance according to types of questions in TIMSS for Earth 

Science and Biology 

Table 4.27. Performance in Earth Science according to Types of Document in TIMSS Test 

Figure 4.24. Performance in Earth Science according to Types of Documents in TIMSS Test 
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Figure 4.25. A comparison of student performance according to types of documents in TIMSS for Earth 

Science and Biology 

Table 4.28. Performance in Earth Science according to Action Verb used in TIMSS test 

0

5

10

15

20

25

30

35

40

Schema Table Text

P
er

ce
n

t 
C

o
rr

ec
t 

Earth Science

Biology



85  
 

Figure 4.26. Performance in Earth Science according to Action Verb used in TIMSS test 

Figure 4.27. A comparison of student performance according to Action Verb and Wh Question used in 

TIMSS for Earth Science and Biology 
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Table 4.29. Performance in Earth Science according to whether questions targeted misconceptions in 

TIMSS test 

Figure 4.28. Performance in Earth Science according to whether questions targeted misconceptions in 

TIMSS test 
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Figure 4.29. A comparison of student performance according to whether questions targeted 

misconceptions in TIMSS test for Earth Science and Biology 

Conclusion: 
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4.4.  Achievement of Grade 8 Students in Physics 





4.4.1. Physics content domains 

 
 
 
 

 

4.4.1.1. Lebanon in comparison Internationally for Physics questions 

Table 4.30: Performance in Physics Questions in Lebanon and Internationally 
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4.4.1.2. TIMSS Topics and Subjects in the Lebanese Curriculum 
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Table 4.31: Distribution of Topic Areas in Physics by Lebanese Curriculum Objectives and Grades 

- 

- 
- 
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4.4.1.3.  Factors affecting the Lebanese students’ performance 

4.4.1.3.1. Topic area 

 
 
 
 

 

Table 4.32: Performance in Physics Topics in Lebanon and Internationally 

 

Figure 4.30: Performance in the Different Physics Topics 
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4.4.1.3.2.  Grade level 

Table 4.33: Performance of Lebanese Students and Internationally in Physics by Grade taught 

Figure 4.31: Performance of Lebanese Students and Internationally in Physics by Grade taught 
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- 

- 

4.4.1.3.3. Suspended objectives 

- 
- 
- 

Table 4.34: Performance of Lebanese Students and Internationally in Physics by Objectives in the 

Lebanese Curriculum and not suspended 

Figure 4.32: Performance of Lebanese Students and Internationally in Physics by Objectives in the 

Lebanese Curriculum and not suspended 
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4.4.2. Science cognitive domains 

4.4.2.1. TIMSS’ cognitive domains 

- 
- 
- 

Table 4.35: Performance of Lebanese Students and Internationally in Physics by TIMSS’ Cognitive 

Domains 

Figure 4.33: Performance of Lebanese Students and Internationally in Physics by TIMSS’ Cognitive Domains 
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4.4.2.2. Lebanese cognitive domains 

 
- 
- 
- 

 
- 
- 
- 
- 

 
- 

- 

- 

4.4.2.3. Type of question 

- 
- 
- 

Table 4.36: Performance of Lebanese Students and Internationally in Physics by Type of Questions. 
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Figure 4.34: Performance of Lebanese Students and Internationally in Physics by Type of Questions. 

4.4.2.4. Action Verb 

Table 4.37: Performance of Lebanese Students and Internationally in Physics by Action Verb. 

Figure 4.35: Performance of Lebanese Students and Internationally in Physics by Action Verb. 
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Table 4.38: Performance of Lebanese Students and Internationally in Physics by Type of Questions. 

4.4.2.5. Type of document 

- 
- 
- 

Table 4.39: Performance of Lebanese Students and Internationally in Physics by Type of Document. 

Figure 4.36: Performance of Lebanese Students and Internationally in Physics by Type of Document. 
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4.4.2.6.  

- 
- 

Table 4.40: Performance of Lebanese Students and Internationally in Physics by Misconception 

Figure 4.37: Performance of Lebanese Students and Internationally in Physics by Misconception 
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- 
- 

 

 

 

 

 

 

 

 

 



101  
 

4.5.  Chemistry 

 
 
 

4.5.1  Factors affecting the Lebanese students’ performance  

 

- 
- 
- 
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Table 4.47: References and subjects of chemistry exercises “not covered” by the Lebanese curriculum 
presented in TIMSS 2015.  

4.5.1.1 Topic Area 
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Table 4.48: Comparison of Lebanon’s and international performance across chemistry Topic Areas. 

 

Figure 4.38: The comparison of Lebanon’s and the international performance in % of students who succeeds 
across chemistry Topic Area. 
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4.5.1.2 TIMSS and Lebanese Cognitive level 

Table 4.49: The comparison of Lebanon’s and the international performance across TIMSS Cognitive levels. 

Figure 4.39: The comparison of Lebanon’s and the international performance in % of students who 

succeed across TIMSS Cognitive Domains 
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Table 4.50: Comparison of Lebanon’s and the international performance across Lebanese Cognitive levels. 

 

 

 



 106 

 

4.5.1.3 Grade taught: 

Figure 4.41: The Comparison of Lebanon’s and the International by Grade Taught 

4.5.1.4 Type of Document: 

Figure 4.42: The Comparison of Lebanon’s and the international by Type of Document 
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4.5.1.5 Using Action Verbs: 

Figure 4.43: The Comparison of Lebanon’s and the International Performance by Action Verb 

 

4.5.1.6  Misconception: 
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Figure 4.44: The Comparison of Lebanon’s and the International Performance by Targeted Misconception 

4.5.2 Conclusion: 

 

 

 

 

Table 4.51: Percentage distribution of chemistry exercises by Cognitive domains 
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Table 4.52: Percentage distribution of Chemistry exercises by Topic area and Cognitive domains 
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Appendix 4.2.I 
Summary of indicators under Biology 

Topic Sub-Topic Objectives 

Average 
Percent 
correct 

in 
Lebanon 

Average 
percent 
correct 
interna-
tionally 

Absolute 
Difference 
in percent 

correct 

Percentage 
change 

Possible 
cause(s) for 

Absolute 
Differences 

I. 
Characteristics 
and life 
processes of 
organisms  

I.1. Differences 
among major 
taxonomic 
groups of 
organisms. 

A. Identify the 
defining 
characteristics that 
differentiate 
among major 
taxonomic groups 
of organisms 
(plants vs. animals 
vs. fungi; mammals 
vs. birds vs. reptiles 
vs. fish vs. 
amphibians).  
 

33.67 52.17 -18.50 -35.08%  

B. Recognize and 
categorize 
organisms that are 
examples of major 
taxonomic groups 
of organisms 
(plants vs. animals 
vs. fungi; mammals 
vs. birds vs. reptiles 
vs. fish vs. 
amphibians). 
 

17.50 41.50 -24.00 -57.79% Classification 
is taught in 
grade 4 in a 
very 
simplified 
way  

I.2. Structure and 
function of major 
organ systems 

A. Locate and 
identify major 
organs and the 
components of 
major organ 
systems in the 
human body.  
 

28.00 22.00 + 6.00 + 27.27%  

B. Compare and 
contrast organs 
and organ systems 
in humans and 
other vertebrates.  
 

53.00 47.00 + 6.00 +12.77%  

C. Explain the role 
of organs and 
organ systems in 
sustaining life, such 
as those involved 
in circulation and 
respiration.  
 

37.00 44.00 -7.00 -14.58%  
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Topic Sub-Topic Objectives 

Average 
Percent 
correct 

in 
Lebanon 

Average 
percent 
correct 
interna-
tionally 

Absolute 
Difference 
in percent 

correct 

Percentage 
change 

Possible 
cause(s) for 

Absolute 
Differences 

I.3 Physiological 
processes of 
animals 

A. Recognize 
responses of 
animals to external 
and internal 
changes that work 
to maintain stable 
body conditions, 
such as increased 
heart rate during 
exercise, feeling 
thirsty when 
dehydrated, feeling 
hungry when 
requiring energy.  

26.00 50.00 -24.00 -48.00 Taught in 
grade 7 and 
suspended  

B. Explain why it is 
important for most 
animals to 
maintain a 
relatively stable 
body temperature 
and how animals 
maintain a stable 
body temperature 
when the external 
temperature 
changes, such as 
sweating in heat 
and shivering in 
cold.  

25.00 41.00 -16.00 -44.06 Grade 7, 
suspended  

II. Cells and 
their functions 

II.1 The structure 
and function of 
cells 
 

A. Explain that 
living things are 
made of cells that 
carry out life 
functions and 
undergo cell 
division.  

39.00 52.00 -13.00 -25.00  

B. Explain that 
tissues, organs, and 
organ systems are 
formed from 
groups of cells with 
specialized 
structures and 
functions.  

32.50 44.50 -12.00 -36.72  

C. Identify major 
cell structures (cell 
wall, cell 
membrane, 
nucleus, 
chloroplast, 
vacuole, and 
mitochondria) and 
describe the 

27.50 40.00 -12.50 -35.00  
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Topic Sub-Topic Objectives 

Average 
Percent 
correct 

in 
Lebanon 

Average 
percent 
correct 
interna-
tionally 

Absolute 
Difference 
in percent 

correct 

Percentage 
change 

Possible 
cause(s) for 

Absolute 
Differences 

primary functions 
of these structures.  

D. Recognize that 
cell walls and 
chloroplasts 
differentiate plant 
cells from animal 
cells.  

16.00 31.33 - 15.33 -52.40 Studied in 
grade 6 

II.2. The 
processes of 
photosynthesis 
and cellular 
respiration 

A. Describe or 
model the basic 
process of 
photosynthesis 
(requires light, 
carbon dioxide, 
water, and 
chlorophyll; 
produces food; and 
releases oxygen).  

19.50 30.75 -11.25 -47.84 Studied in 
grade 7 

B. Describe or 
model the basic 
process of cellular 
respiration 
(requires oxygen 
and food, produces 
energy, and 
releases carbon 
dioxide and water). 

20.75 25.75 -5.00 -23.19  

III. Life cycles, 
reproduction, 
and heredity 

III.1. Life cycles 
and patterns of 
development 

A. Compare and 
contrast the life 
cycles and patterns 
of growth and 
development of 
different types of 
organisms 
(mammals, birds, 
amphibians, insects, 
and plants).  

18.60 33.60 -15.00 -51.52 Taught in 
grade 6 in a 
very 
simplified 
way, not 
comparing 
stages of life 
cycle 

B. Describe factors 
that affect the 
growth of plants 
and animals.  

9.00 27.00 -18.00 -66.67 Only factors 
affecting 
growth of 
plants is 
studied in 
grade 7  

III.2. Sexual 
reproduction and 
inheritance in 
plants and 
animals 
 

A. Recognize that 
sexual reproduction 
involves the 
fertilization of an egg 
cell by a sperm cell 
to produce offspring 
that are similar but 
not identical to 
either parent. 
 

    We weren’t 
able to sort 
any test 
item related 
to this 
objective 
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Topic Sub-Topic Objectives 

Average 
Percent 
correct 

in 
Lebanon 

Average 
percent 
correct 
interna-
tionally 

Absolute 
Difference 
in percent 

correct 

Percentage 
change 

Possible 
cause(s) for 

Absolute 
Differences 

B. Relate the 
inheritance of traits 
to organisms passing 
on genetic material 
to their offspring. 

40.00 63.00 -23.00 -36.42 An objective 
for grade 9  

C. Distinguish 
inherited 
characteristics from 
acquired or learned 
characteristics.  

15.00 37.50 -22.50 -62.78 An objective 
for grade 9  

IV. Diversity, 
adaptation, 
and natural 
selection 

IV.1. Variation as 
the basis for 
natural selection 

A. Recognize that 
variations in physical 
and behavioral 
characteristics 
among individuals in 
a population give 
some individuals an 
advantage in 
surviving and passing 
on their 
characteristics to 
their offspring.  

18.71 45.00 -26.29 -60.49 Objective in 
grade 12 
(suspended)  

B. Relate species 
survival or extinction 
to reproductive 
success in a changing 
environment 
(natural selection). 

40.67 52.67 -12.00 -24.34  

IV.2. Fossils as 
evidence for 
changes in life on 
Earth over time 

A. Draw conclusions 
about the relative 
length of time major 
groups of organisms 
have existed on 
Earth using fossil 
evidence.  

40.00 58.00 -18.00 -31.03  

B. Describe how 
similarities and 
differeces among 
living species and 
fossils provide 
evidence of the 
changes that occur 
in living things over 
time and explain 
that the degree of 
similarity of 
characteristics 
provides evidence of 
common ancestry.  

28.00 42.00 -14.00 -33.54 Suspended, 
Grade 12  

V. Ecosystems V.1. The flow of 
energy in 
ecosystems 

A. Identify and provide 
examples of producers, 
consumers, and 
decomposers. 

64.00 76.00 -12.00 -15.24  
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Topic Sub-Topic Objectives 

Average 
Percent 
correct 

in 
Lebanon 

Average 
percent 
correct 
interna-
tionally 

Absolute 
Difference 
in percent 

correct 

Percentage 
change 

Possible 
cause(s) for 

Absolute 
Differences 

B. Describe the flow 
of energy in an 
ecosystem (energy 
flows from 
producers to 
consumers and only 
part of the energy is 
passed from one 
level to the next).  

    Weren’t able 
to sort any 
test item 
related to 
this 
objective 

C. Draw or interpret 
energy pyramids or 
food web diagrams. 

59.00 77.00 -18.00 -23.38  

V.2. The cycling 
of nutrients in 
ecosystem 

A. Describe the role 
of living things in the 
cycling of oxygen 
and carbon through 
an ecosystem.  

    We weren’t 
able to sort 
any test 
item related 
to this 
objective 

B. Describe the role 
of living things in the 
cycling of water 
through an 
ecosystem.  

    We weren’t 
able to sort 
any test 
item related 
to this 
objective 

V.3. 
Interdependence 
of populations of 
organisms in an 
ecosystem 

A. Describe and 
provide examples of 
competition among 
populations of 
organisms in an 
ecosystem.  

11.00 34.00 -23.00 -67.65 Grade 7 
(suspended) 

B. Describe and 
provide examples of 
predation in an 
ecosystem.  

44.00 67.40 -23.40 -35.01 Grade 7 
(suspended) 

C. Describe and 
provide examples of 
symbiosis among 
populations or 
organisms in an 
ecosystem, such as 
birds or insects 
pollinating flowers, 
birds eating insects 
on deer or cattle, or 
a tapeworm living in 
human intestines.  

10.00 34.00 -24.00 -70.59 Grade 7 
(suspended)  

V.4. Factors 
affecting 
population size 
in an ecosystem 

A. Identify factors 
that limit population 
size, such as disease, 
predators, food 
resources, and 
drought. 
 

16.00 56.00 -40.00 -74.06 Grade 12 
(suspended) 
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Topic Sub-Topic Objectives 

Average 
Percent 
correct 

in 
Lebanon 

Average 
percent 
correct 
interna-
tionally 

Absolute 
Difference 
in percent 

correct 

Percentage 
change 

Possible 
cause(s) for 

Absolute 
Differences 

B. Predict how 
changes in an 
ecosystem, such as 
water supply, 
population changes, 
or migration, can 
affect available 
resources, and thus 
the balance among 
populations.  

13.00 31.14 -18.14 -60.60  

VI. Human 
health 

VI.1. Causes, 
transmission, 
prevention, and 
resistance to 
diseases 

A. Describe causes, 
transmission, and 
prevention of 
common diseases, 
such as influenza, 
measles, malaria, 
and HIV.  

34.67 44.67 -10 -32.60  

B. Describe the role 
of the body’s 
immune system in 
resisting disease and 
promoting healing.  

    We weren’t 
able to sort 
any test 
item related 
to this 
objective 

VI.2. The 
importance of 
diet, exercise, 
and lifestyle in 
maintaining 
health 

A. Explain the 
importance of diet, 
exercise, and 
lifestyle in 
maintaining health 
and preventing 
illness, such as heart 
disease, high blood 
pressure, diabetes, 
skin cancer, and lung 
cancer. 

    We weren’t 
able to sort 
any test 
item related 
to this 
objective 

B. Identify the 
dietary sources and 
role of nutrients in a 
healthy diet 
(vitamins, minerals, 
proteins, 
carbohydrates, and 
fats).  

27.00 48.00 -21.00 -47.19  
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Appendix 4.2.II 
Items in Knowing Domain with high discrepancy in performance 
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Appendix 4.2.III 
Items in Applying Domain with high discrepancy in performance 
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Appendix 4.2.IV 
Items in Reasoning Domain with high discrepancy 
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Appendix 4. 3.I 
Summary of indicators under Earth Science 

Topic Sub-Topic Objectives 

Average 
Percent 

correct in 
Lebanon 

Average 
percent 
correct 
interna-
tionally 

Absolute 
Difference 
in percent 

correct 

Percentage 
change 

Possible 
cause(s) for 

Absolute 
Differences 

I. Earth’s 
Structure and 
Physical 
Features  

 

I.1. Physical 
characteristics 
of Earth’s 
surface 

A. Describe the structure 
and physical 
characteristics of Earth’s 
crust, mantle, and core as 
provided by observable 
phenomena, such as 
earthquakes and 
volcanoes.  

11.00 41.00 -30.00 -74.09%  

B. Describe the 
characteristics, uses, and 
formation of soils.  

    We weren’t 
able to sort 
any test item 
related to 
this objective 

C. Describe the 
distribution of water on 
Earth in terms of its 
physical state (ice, water, 
and water vapor), and 
fresh versus salt water.  

33.00 38.00 -5.00 -13.16% Topic taught 
in Grade 4 

D. Describe the 
movement of water from 
higher to lower elevation 
or below ground to above 
ground.  

27.00 46.75 -19.75 -47.40% Not taught in 
the Earth 
Science 
curriculum 
but in 
Geography 

I.2. 
Components 
of Earth’s 
atmosphere 
and 
atmospheric 
conditions 

A. Recognize that Earth’s 
atmosphere is a mixture 
of gases; and identify the 
relative abundance of its 
main components 
(nitrogen, oxygen, water 
vapor, and carbon 
dioxide), and relate these 
components to everyday 
processes.  

42.33 47.67 -5.33 -11.81%  

B. Relate changes in 
atmospheric conditions 
(temperature and 
pressure) to the altitude.  

26.00 61.00 -35.00 -57.38% Not related 
to any 

objective in 
Earth Science 

curriculum 

II. Earth’s 
Processes, 
Cycles, and 
History 

II.1.  
Geological 
processes 
during Earth’s 
history 

A. Describe the general 
processes involved in the 
rock cycle, such as the 
cooling of lava, heat and 
pressure transforming 
sediment into rock, and 
weathering.  

25.33 43.33 -18.00 -47.86%  
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Topic Sub-Topic Objectives 

Average 
Percent 

correct in 
Lebanon 

Average 
percent 
correct 
interna-
tionally 

Absolute 
Difference 
in percent 

correct 

Percentage 
change 

Possible 
cause(s) for 

Absolute 
Differences 

B. Identify or describe 
physical processes and 
major geological events 
that have occurred over 
millions of years, such as 
plate movement, volcanic 
activity, mountain 
building, and weathering.  

    We weren’t 
able to sort 
any test item 
related to 
this objective 

C. Explain the formation 
of fossils and fossil fuels. 

23.00 43.00 -20.00 -46.51% Suspended 

II.2 Earth’s 
water cycle 

A. Diagram or describe the 
processes in Earth’s water 
cycle (evaporation, 
condensation, and 
precipitation) and 
recognize the Sun as the 
source of energy for the 
water cycle.  

34.00 50.25 -16.25 -32.01% Taught in 
Grade 5 

B. Describe the role of 
cloud movement and 
water flow in the 
circulation and renewal of 
fresh water on Earth’s 
surface.  
 

45.00 50.00 -5.00 -10.00% Not taught in 
the Earth 
Science 
curriculum 
but in 
Geography 

II.3. Weather 
and climate 

A. Distinguish between 
weather (day-to-day 
variations in temperature, 
humidity, precipitation in 
the form of rain or snow, 
clouds, and wind) and 
climate (long-term typical 
weather patterns in a 
geographic area).  

    We weren’t 
able to sort 
any test item 
related to 
this objective 

B. Interpret data or maps 
of weather patterns to 
identify different climates 
and relate differences in 
weather to global and 
local factors.  

QA 33.50 -16.50 -54.88% Not taught in 
the Earth 
Science 
curriculum 
but in 
Geography 

C. Compare seasonal 
climates in relation to 
latitude, altitude, and 
geography.  

20.00 31.00 -11.00 -35.48% Not taught in 
the Earth 
Science 
curriculum 
but in 
Geography 
(Also 
question 
language is 
incorrect) 
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Topic Sub-Topic Objectives 

Average 
Percent 

correct in 
Lebanon 

Average 
percent 
correct 
interna-
tionally 

Absolute 
Difference 
in percent 

correct 

Percentage 
change 

Possible 
cause(s) for 

Absolute 
Differences 

D. Identify or describe 
possible causes and/or 
sources of evidence for 
climate changes, such as 
those that occur during 
ice ages or that are 
related to global warming. 

27.00 54.00 -27.00 -50.00% Not taught in 
the Earth 
Science 
curriculum 
but in 
Geography 

III. Earth’s 
Resources, 
Their Use 
and 
Conservation 

III.1. 
Managing 
Earth’s 
resources 

A. Provide examples of 
renewable and 
nonrenewable resources.  

45.00 65.00 -20.00 -30.77% Taught in 
Grade 6 

B. Discuss advantages and 
disadvantages of different 
energy sources.  

15.50 46.50 -31.00 -69.74% Not taught in 
the Earth 
Science 
curriculum 
and not well 
stated in 
TIMSS 
objectives 

C. Describe methods of 
conservation of resources 
and methods of waste 
management, such as 
recycling.  

19.00 33.00 -14.00 -42.42% Taught in 
Grade 6 
(superficial 
notion, 
recycling not 
well 
discussed) 

D. Propose ways that 
humans can address the 
negative effects of their 
activities on the 
environment. 

21.00 31.00 -10.00 -29.54% Taught in 
Grade 6 

III.2. Land and 
water use 

A. Explain how common 
methods of land use, such 
as farming, logging, or 
mining can affect land and 
water resources.  

1.00 31.00 -30.00 -96.77% Taught in 
Grade 6 

B. Explain the importance 
of water conservation, 
and describe how 
purification, 
desalinization, and 
irrigation ensure that 
fresh water is available for 
human activities. 

44.00 54.00 -10.00 -18.52% Taught in 
Grade 10 and 
suspended 

IV. Earth in 
the Solar 
System and 
the Universe 

IV.1. 
Observable 
phenomena 
on Earth 
resulting from 
movements 
of Earth and 
the Moon 
 

A. Distinguish between 
the effects of Earth’s daily 
rotation about its axis and 
its annual revolution 
around the Sun, including 
how Earth’s rotation and 
revolution relate to the 
appearance of 
constellations in the sky.  

31.33 39.67 -8.33 -25.65% Taught in 
Grade 6 
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Topic Sub-Topic Objectives 

Average 
Percent 

correct in 
Lebanon 

Average 
percent 
correct 
interna-
tionally 

Absolute 
Difference 
in percent 

correct 

Percentage 
change 

Possible 
cause(s) for 

Absolute 
Differences 

B. Explain that for most 
places away from the 
equator, the combination 
of the tilt of Earth’s axis 
and its annual revolution 
around the Sun results in 
changing seasons.  

33.67 48.33 -14.67 -31.22% Not in Earth 
Science 
curriculum 

C. Recognize that tides are 
caused by the 
gravitational pull of the 
Moon and relate phases 
of the Moon and eclipses 
to the relative positions of 
Earth, the Moon, and the 
Sun.  

    We weren’t 
able to sort 
any test item 
related to 
this objective 

IV.2. Features 
of Earth, the 
Moon, and 
other planets 

A. Compare and contrast 
certain physical features 
of Earth (atmosphere, 
temperature, water, 
distance from the Sun, 
period of revolution and 
rotation, and ability to 
support life) with the 
Moon and other planets. 

27.67 45.00 -17.33 -39.93% Taught in 
Grade 6 

B. Recognize that it is the 
force of gravity that keeps 
the planets and moons in 
orbits as well as pulls 
objects to Earth’s surface. 

14.50 34.00 -19.50 -51.89% Taught in 
Grade 6 

Average 
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Appendix 4. 3.II 
Items in Knowing Domain with high discrepancy in performance 

Appendix 4. 3.III 
Items in Applying Domain with high discrepancy in performance
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Appendix 4. 3.IV 
Items in Reasoning Domain with high discrepancy in performance 

Appendix 4. 3. V 
Table A-1 : Distribution of TIMSS objective 

according to Lebanese school grades

- 
- 
- 
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School Composition and Resources 

 

 

 

 

5.1 – Economic home background 

 

 

 

CHAPTER 5 
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Figure 1. Questionnaire for School Principals about Students’ Economic Background 
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Table 1. School composition by economic background in grade 8 Science and Math (Principal Data) 

5.2. Students having the language of the test as their native language 

 
 
 

Table 2. Schools with Students Having the Language of the Test as Their Native Language 
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5.3 – Instruction affected by mathematics and sciences resource shortages  
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Figure 2. Questionnaire for School Principals about Mathematics Resources Shortage
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Figure 3. Questionnaire for School Principals about Sciences Resources Shortage 
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Table 4. Category criteria for students whose school principals reported on effect of resource shortages 

on mathematics and sciences instruction. 
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5.4 – Problems with school conditions and resources  
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Figure 4. Questionnaire for Teachers about Problems in School Conditions and Resources 

Table 6. Category criteria for students taught Science by teachers facing challenges 
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School Climate 

 
 
 
 
 
 

 
 
 
 

6.1 – Emphasis on Academic Success 

CHAPTER 6 
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Figure 6.1. TIMSS Questionnaire Assessing Principals’ Views on Their Schools’ Emphasis on Academic 

Success in Grade 8 Science and Mathematics 
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Figure 6.2. TIMSS questionnaire assessing teachers’ views on their schools’ emphasis on academic 

success in Grade 8 Science and Mathematics 
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Table 6.1. Category Criteria for Students Taught Science and Mathematics in Schools that Emphasize 

Academic Success (based on principals’ questionnaire responses) 

Table 6.2. Category Criteria for Students Taught Science and Mathematics in Schools that Amphasize 

Academic Success (based on teachers’ questionnaire responses) 

6.1.1 – Emphasis on Academic Success: Principals’ Report 

Figure 6.3. Percentage and Average TIMSS Scores of Lebaense Grade 8 students taught Science and 

Mathematics according to their principals’ relative emphasis on academic success 
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Table 6.3. School emphasis on academic success in grade 8 Science and Math (Principal Data) 

6.1.2 – Emphasis on Academic Success: Teachers’ Report  

 

Figure 6.4. Percentage and average TIMSS Scores of Grade 8 students taught Science and Mathematics 

according to their teachers’ relative emphasis on academic success 
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Table 6.4. School emphasis on academic success in grade 8 Science and Math (Teacher Data) 

6.1.3 – Emphasis on Academic Success: Principals vs. Teachers’ Report  
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Figure 6.5. Grade 8 students’ percentages and achievement in Science and Math according to the level 

of emphasis on academic success (Lebanon and international comparison) 
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6.2 – Teachers Facing Challenges 

Figure 6.6. TIMSS 2015 Questionnaire Assessing the Extent to Which Teachers Face Challenges 

(teacher report) 

Table 6.5. Category Criteria for Students Taught Science by Teachers Facing Challenges 
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Figure 6.7. Grade 8 Student Achievement in Science and Math according to the Extent to Which 

Teachers Face Different Levels of Difficulty in Lebanon 

Table 6.6. Teacher Challenges and Academic Achievement in Grade 8 Science and Math 
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6.3 – Teachers’ Job Satisfaction 

Figure 6.8. TIMSS Questionnaire Assessing Teachers’ Views on Job Satisfaction  

Table 6.7. Category Criteria for Students Taught Science and Math by Level of Teachers’ Job Satisfaction 
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Figure 6.9. Grade 8 Student Achievement in Science and Math according to the Degree of Level of 

Teacher Job Satisfaction 
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Figure 6.10. Grade 8 Students’ Percentages and Achievement in (A) Science and (B) Math according to 

Teachers’ Level of Job Satisfaction (Lebanon and international comparison)  
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Figure 6.11. Student Questionnaire on Sense of Belonging to Their Schools 

Table 6.8. Category Criteria for Students Taught Science and Math by Their Sense of School Belonging 
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Figure 6.12. Grade 8 Student Achievement in Science and Math according to Students’ Sense of School 

Belonging 

Figure 6.13. Grade 8 Students’ Percentages and Achievement in (A) Science and (B) Math according to 

Their Sense of Belonging (Lebanon and international comparison)  
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6.5 – Conclusion: 
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School safety 

7.1. School safety overview 

 
 
 

7.2. School discipline problems 

CHAPTER 7 
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Figure 7.1. TIMSS Questionnaire Assessing Principals’ Views on Their School Problems  

7.2.1. School Discipline Problems-Mathematics 
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Figure 7.2. Performance of Grade 8 Students in Mathematics by Principals’ Views and School Discipline 

Problems Internationally 

Figure 7.3. Performance of Grade 8 Students in Mathematics by Principals’ Views and School Discipline 

Problems in Lebanon 
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7.2.2. School Discipline Problems-Science 

Figure 7.4. Performance of Grade 8 Students in Science by Principals’ Views and School Discipline 

Problems Internationally 
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Figure 7.5. Performance of Grade 8 Students in Science by Principals’ Views and School Discipline 

Problems in Lebanon 

 

7.3. Safety and orderly school 

 
 
 
 
 
 
 
 

405 

388 

396 

51 

29 

20 

0

10

20

30

40

50

60

380

385

390

395

400

405

410

415

Hardly any problem Minor Problem Moderate Problem

P
er

ce
n

ta
ge

 o
f 

st
u

d
en

ts
 

Sc
ie

n
ce

 S
co

re
s 

Lebanese School Discipline problems-Science 

 

Lb Science Scores % of Lb Students Lb Average



159  
 

Figure 7.6. TIMSS Questionnaire Assessing Teachers’ Views on Their Schools’ Safe and Orderly Scale in 

Grade 8 Science and Mathematics 

7.3.1. Safety and orderly school-Mathematics 
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Figure 7.7. Performance of Grade 8 Students in Mathematics by Teachers’ Views and Safe and Orderly 

School Internationally 

Figure 7.8. Performance of Grade 8 Students in Mathematics by Teachers’ Views and Safe and Orderly 

School in Lebanon 
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7.3.2. Safety and orderly school-Science 

Figure 7.9. Performance of Grade 8 Students in Science by Teachers’ Views and Safe and Orderly School 

Internationally 
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Figure 7.10. Performance of Grade 8 Students in Science by Teachers’ Views and Safe and Orderly 

School in Lebanon 

7.4. Student bullying 
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Figure 7.11. TIMSS Questionnaire Assessing Students’ Views on Student Bullying in Grade 8 Science and 

Mathematics 

7.4.1. Student bullying-Mathematics 
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Figure 7.12. Performance of Grade 8 Students in Mathematics by  Students’ Views and Student Bullying 

Internationally 

Figure 7.13. Performance of Grade 8 Students in Mathematics by  Students’ Views and Student Bullying 

in Lebanon 
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7.4.2. Student bullying-Science 

Figure 7.14. Performance of Grade 8 Students in Sciences by Students’ Views and Safe and Student 

Bullying Internationally 
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Figure 7.15. Performance of Grade 8 Students in Sciences by Students’ Views and Student Bullying in 

Lebanon 
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Student Engagement and Attitudes 

 
 

8.1. Students’ engagement in mathematics and science classes. 

CHAPTER 8 
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Figure 1. Engagement in Mathematics and Science Lessons 
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Table 4. Category criteria for students taught Science and Math by level of engagement 

Table 5. Distribution of Students according to Their Engagement and performance in Mathematics and 

Sciences  
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8.2 Students’ like learning math and science 

8.2.1. Students like math and/ or science 

Figure 2 .Students like learning mathematics and Science Lessons 
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Table 6.  Category criteria for students taught Science and Math by level of confidence 



173  
 

Table 7. Distribution of Students according to the extent they Like Mathematics and Science Associated 

with Average Achievement.
 

8.3. Confidence in Mathematics or Science 
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Figure 3 .Students confident in math or science Lessons 
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Table 8. Category criteria for students taught Science and Math by level of confidence 

Figure 4. Average Achievement of Students in Mathematics by Confidence Level 

18 

45 
37 

14 

43 43 

494 
446 422 

554 
494 

449 

0

100

200

300

400

500

600

0

20

40

60

80

100

Very confident Confident Not Confident

A
ve

ra
ge

 A
ch

ie
ve

m
en

t 

P
er

ce
n

t 
o

f 
St

u
d

en
ts

 

Confidence Level of Students in Learning Mathematics 

Percent of students (Lebanon) Percent of students (International Average)

Average achievement (Lebanon) Average achievement (International Average)



 176 

 

Figure 5. Average Achievement of Students in Biology by Confidence Level 

 

Figure 6. Average Achievement of Students in Physics by Confidence Level 
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Figure 7. Average Achievement of Students in Chemistry by Confidence Level 

8.4 Students Value Mathematics or Science 
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Figure 8 .Students value mathematics or science  
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Table 10. Category criteria for students taught Science and Math by value of math and science 
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Table 11.  Students’ Achievement by the degree Students Value Mathematics and Science 

Figure 9. Students value mathematics 
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Figure 10. Students value science 
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Classroom instruction 

 

 

 

 

 

 

 

9.1 Instructional Time Spent on Science 

Figure 9.1: Instructional time spent on science 

CHAPTER 9 
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Figure9.2: Instructional Time Spent on Science in Hour Per Year for Some Selected Participant Countries 

 

Figure9.3: Instructional Time Spent on Science in Hour Per Year for Some Selected Participant Countries. 
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9.2 Teachers Emphasize Science Investigation (Science Only) 

Figure9.4:Teachers Emphasize Science Investigation questionnaire. 

Table 9.1: The Emphasis on Science Investigation Scale and Student Achievement in Science, Lebanon 

and the International average 
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9.3 Resources for Conducting Science Experiments (science Only). 

Table9.2: Performance of Grade 8 Students in Science in Lebanon and Internationally by Laboratory 

resources. 
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9.4 Computer Activities During Science Lessons and using internet in schoolwork 

Figure9.5: Percentage of Students That Have Access to Computers during Science Lesson. 

Table9.3: Percentage of Lebanese and International Students with Computer Availability during Science 

Lessons and their Average Achievement  
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Table9.4: Percentage of Students Who Use of Internet for Science Schoolwork in Lebanon and 

internationally 

.

Figure9.6: Percentage of Students That Have Access to Computers during Math Lesson. 
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Table9.5:   Performance of Grade 8 Lebanese and International Students with Computer Availability 

during Math lessons  

 

 

Table9.6:   Percentage of Students Who Use The Internet for Math Schoolwork in Lebanon and 

Internationally 

9.5 Weekly Time Students Spend on Assigned Science Homework 



189  
 

Table9.7:   Performance of Students by Time Spent on Mathematics and Science Homework per week in 

Lebanon and Internationally. 

9.6 Teaching Limited by Student Needs 
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Figure9.7: Teaching limited by student needs questionnaire 

Table 9.8 Performance of Grade 8 Students in Math and Science by Students’ Needs in Lebanon and 

Internationally. 
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9.7 Frequency of Student Absences 

Table9.9: Performance of Grade 8 Students in Math and Science by Absence frequency (0.1<%SE<0.6) 

9.8 Conclusion: 
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TEACHERS’ AND PRINCIPALS’ PREPARATION 

10. Teachers’ and principals’ preparation 

10.1. Teachers and principals overview 

 

 

 

 

 

 

Table 10.1 Percentage of Grade 8 Students in Lebanon and Internationally by Teachers’ Background 

 

10.2. Teachers' Formal Education 

CHAPTER 10 
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- 
- 
- 
- 

10.2.1. Percentage of grade 8 students according to their Mathematics teachers’ education level. 

Figure 10.1 Performance of Grade 8 Students in Lebanon and Internationally in Mathematics by 

Teachers’ Educational Level 

41 
39 

1 

20 

25 

66 

7 

2 

0

10

20

30

40

50

60

postgraduate bachelor post sec upper sec

Percent of Students by Math Teachers educational Level 

Lebanon International



 194 

 

Table 10.2 Percentage of Grade 8 Students in Lebanon and Internationally by Teachers’ Educational Level 

10.2.2. Percentage of grade 8 students according to their science teachers’ education level. 

Figure 10.2 Performance of Grade 8 Students in Lebanon and Internationally in Science by Teachers’ 

Educational Level 
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Table 10.3 Prcentage of Grade 8 Students in Lebanon and Internationally by Teachers’ Educational Level 

10.3. Teachers Majoring in Education and subject 

10.3.1. Teachers Majoring in Education and Mathematics 

Figure 10.3 Performance of Grade 8 Students in Lebanon and Internationally in Mathematics by 

Teachers’ Majors 
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Figure 10.4 Performance of Grade 8 Students in Lebanon and Internationally in Mathematics  by 

Teachers’ Major 
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10.3.2. Teachers Majoring in Education and Science 

Figure 10.5 Performance of Grade 8 Students Internationally in Science by Teachers’ Major 
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Figure 10.6   Performance of Grade 8 Students in Lebanon in Science by Teachers’ Major 

10.4.Teachers’ Years of Experience 
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10.4.1. Mathematics Teachers Years of Experience 

Figure 10.7  Performance of Grade 8 Students Internationally in Mathematics by Teachers’ Years of 

Experience 
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Figure 10.8  Performance of Grade 8 Students in Lebanon in Mathematics by Teachers’ Years of Experience 

10.4.2. Science Teachers Years of Experience 

Figure 10.9  Performance of Grade 8 Students Internationally in Science by Teachers’ Years of Experience 
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Figure 10.10  Performance of Grade 8 Students in Lebanon in Science by Teachers’ Years of Experience 

10.5. Teacher Participation in Professional Development in the Past 2Years. 

392 392 

410 

394 

16 

29 
28 

27 

0

5

10

15

20

25

30

35

300

320

340

360

380

400

420

440

20 years or More 10 to 20 years 5 to 10 years less than 5 yraears

Lebanese Science teachers years of experience 

Science scores % of Students Lb Average



 202 

 

 
 
 
 
 
 
 

10.5.1. Teacher Participation in Professional Development in Mathematics in the Past 2 Years 

Table 10.11 Performance of Grade 8 Students in Lebanon and Internationally in Mathematics by 

Teachers’ Professional Development 
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10.5.2. Teacher Participation in Professional Development in Science in the past 2 years 

Table 10.12 Performance of Grade 8 Students in Lebanon and Internationally in Science by Teachers’ 

Professional Development 

10.6. Principals Formal Education 
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Figure 10.13 Percentage of Lebanese Students by Principals Formal Education 

10.7. Principals Years of Experience 
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Table 10.14 Percentage of Lebanese Students by Principals Years of Experience 

Conclusion: 
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Home environment support 

(Mathematics and Science) 

11.1. Home Educational Resources 

 

 

 

Figure 11.1. Availability of Three Home Educational Resources 

CHAPTER 11 
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Table 11.1 Performance of Grade 8 Students in Lebanon and Internationally in Mathematics and Science 

by Home Resources 

Figure 11.2 Performance of Grade 8 Students in Lebanon and Internationally in Science by Home resources 

Figure 11.3  Performance of Grade 8 Students in Lebanon and Internationally in Mathematics by Home 

resources 
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Figure 11.4. Performance of Grade 8 Students in Lebanon and Internationally in Mathematics and Science by 

Home resources 

 

 

 

11.2. Students speak the language of the test at home 
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Table 11.2 Performance of Grade 8 Students in Lebanon and Internationally in Science by Language of 
the Test 

Figure 11.5 Performance of Grade 8 Students in Lebanon and Internationally in Science by Language of 
the Test 
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Figure 11.6 Performance of Grade 8 Students in Lebanon and Internationally in Mathematics by 
Language of the Test 

 

 

Figure 11.7 Performance of Grade 8 Students in Lebanon and Internationally in Mathematics and 

Science by Language of the Test 
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11.3. Conclusion: 
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Summary 

12.1. Lebanese factors  

12.2. Overall Math Achievement 

CHAPTER 12 
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12.3. Overall Science Achievement 
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12.4. School Composition and Resources 
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12.5. School Climate  
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12.6. School safety 

12.7. Classroom Instruction 
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12.8. Student Engagement and Attitudes 

12.9. Teachers’ and principals’ preparation 
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12.10. Home environment support 
 

 

 

 

 
 

 

 

 
 

 

12.11. Recommendations 

12-11-1  Recommendations math 

- 

- 
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- 

- 

- 

- 

12-11-2  Recommendations sciences 

- 
- 

- 

- 
- 

- 

- 

- 
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12-11-3  Others recommendations 

- 

- 

- 

- 

- 

- 

- 
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Appendix 1 
Overall math and Science achievement 
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Appendix 2 
Parameters 
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