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Investigating the Alignment of the Lebanese National 

Mathematics Tests with the Curriculum Foundations at the 

Secondary Level 

Dima Itani 

 

ABSTRACT 

The aim of the present paper is to investigate the alignment of the Lebanese 
mathematics national tests with the foundations of the 1997 reformed curriculum, for the 
“Literature and Humanities” (LH) and “Life Sciences” (LS) tracks of the secondary 

level. Qualitative and quantitative content analysis techniques were used. Different 
components of the curriculum foundations were analyzed qualitatively as well as the 
structure and content of ten model tests issued by MEHE and ECRD as annexes to the 
curriculum, and 16 national tests for each track. The model and the national tests were 
quantitatively analyzed using an analysis framework that crossed their respective 
cognitive domains and content objectives. The cognitive domains are those of the 
TIMSS international assessments. Correlations were calculated and interpreted, 
considering the math content domains and the cognitive domains and taking into 
account the existence of different model tests issued at different time periods, between 
different sets of the model and national tests for each track, specifically between: 1) all 
the tests items of each of the national tests and the model tests, 2) the test items of the 
national tests of the years 2011-2013, 2015-2016, 2017-2018, and 2019, and between 
each of them and the test items of their corresponding model tests, and 3) the test items 
of the two sessions (session 1 and session 2) of the national tests. The quantitative 
analysis showed an overall high correlation between the national tests and the model 
tests for each track (r=0.97 at each track). However, the qualitative analysis and the 
results of correlations of the remaining sets showed a notable high correspondence 
between the model tests issued in the recent years and the national tests previously 
administered, signifying that a tradition of past tests has developed in the national 
examination setting and eventually defined the curriculum. Results also revealed a 
steady structure of the national tests emphasizing the “knowing” and “applying” 

cognitive domains and overlooking the “reasoning” domain, which reflects weak 

alignment with the curriculum foundation. 

Keywords: Curriculum Alignment, National Assessment, High Stakes Tests, Lebanon, 
Secondary Education, Mathematics. 
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Chapter One 

Introduction 

 
1.1. Overview 

We are living in an era characterized by continuous changes, developments, and 

challenges in the social, environmental, health, economic, and technological conditions. 

As a result, the need of societies and global labor market for highly-skilled workforce is 

increasing in view of overcoming the challenges, adapting to new changes, 

accompanying the rapid developments, and staying competent worldwide. Such need for 

highly-skilled individuals is also increasing as the ability to predict future jobs is 

becoming harder. Since education aims at developing one’s knowledge and skills and 

focuses on the needs of society and changing world (Sowell, 2005), and since it is 

necessary to regularly update curricula to make them in consonance with these needs 

(Halai, 2008; Cachia et al., 2010), considerable efforts have been, and are still being, 

exerted worldwide for reforming curricula and integrating related goals. 

Several meanings and views of the term “curriculum” exist in literature. Kelly 

(2004, p. 8) defines curriculum as “the totality of the experiences the pupil has as a 

result of the provision made”, a definition that is in line with the actually implemented 

activities, based on provisions. On the other hand, curriculum is also seen as “a coherent 

series of aligned and interconnected learning events, which transform the content and 

structure of a discipline into an ordered series of learning experiences to communicate 

and define the parameters of learning for the learner” (Moye, 2019, pp. 2-3), a definition 
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that is more in line with the curriculum plans and the intended activities in prospective. 

A distinction between three actualizations of curriculum was made by Van den Akker 

(2003) : (a) the intended curriculum: ideal - encompassing the philosophy and spirit of a 

curriculum - and formal - encompassing the intentions set by the curriculum 

documentation; (b) the implemented curriculum: perceived – depending on the 

interpretation of curriculum by teachers and educators - and operational – meaning the 

curriculum in action as taught and learned; and (c) the attained curriculum: experiential 

– demonstrated by learners’ application of learning in authentic situations - and learned 

– based on the resulting learning outcomes. Alignment of a curriculum is sometimes 

defined by the consistency between these forms (Safa, 2013) and understanding the 

degree to which they work together to support a common goal (Martone & Sireci, 

2009). Curriculum alignment is one of the major criteria for evaluating a curriculum 

(Safa, 2013). Being an important construct, a considerable body of research works have 

been carried out focusing on curriculum alignment.  

Assessment is an important component of a curriculum. Assessment approaches 

affect school and teaching practices, culture, and learning outcomes (Osta, 2007; Cachia 

et al., 2010). According to Osta (2007), tests determine, for the educational community, 

the part of a subject that is valued and should be taught, as well as the way it should be 

taught. Cachia et al. (2010) describe assessment as being “both an enabler and a barrier 

for creative learning and innovative teaching” and concord with Osta’s idea by stressing 

on the national assessment’s role in guiding and implementing in practice any 

transformation in the curriculum’s learning objectives.  
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Considering the importance of assessment and curriculum alignment, the present 

study aims to investigate the alignment of the Lebanese national mathematics tests with 

the curriculum foundations at the secondary level. 

1.2. Context and Background 

1.2.1. The Lebanese Educational System and Mathematics Curriculum 

In Lebanon, the latest curriculum reform took place in 1997, after the end of the 

civil war. The Educational Center for Research and Development (ECRD), which is the 

academic arm of the Lebanese Ministry of Education and Higher Education (MEHE), 

undertook, starting 1995, developing and applying a reform plan, including curricula for 

all school disciplines, with new syllabi, textbooks, teacher’s guides, evaluation guides 

and teacher training. The curricula then developed are still in effect till the date of 

preparing this paper. 

In the 1997 reformed curriculum, the educational ladder consists of 2 stages: (1) 

Basic education which includes the elementary and intermediate levels and (2) 

Secondary education. The elementary level consists of 2 cycles: cycle 1 (grades 1, 2, 

and 3) and cycle 2 (grades 4, 5, and 6). The intermediate level consists of cycle 3 which 

includes grades 7, 8 and 9. By the end of grade 9 or cycle 3, students sit for the Brevet 

exam, a national official examination in various disciplines. These exams allow them to 

move to the secondary level in case they succeed. The secondary education consists of 

grades 10, 11, and 12. Grade 11 has two tracks, Sciences and Humanities, while Grade 

12 has four tracks: Life Science (LS), General Sciences (GS), Literature and Humanities 

(LH) and Sociology-Economy (SE). By the end of grade 12, students sit for the end-of-
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school national official exams (Baccalaureate) whose result decides whether a student 

can get the General Secondary Certificate and may move to university education or not. 

The Ministry of Education organizes, every year, two sessions of each of the two 

official exams (Brevet and Baccalaureate), one in June and the other in September. 

Students who fail the regular June session (Session 1) or would like to improve their 

results on Session 1 can sit for the exams in September (Session 2).  

The 1997 reformed curriculum was implemented gradually across grade levels 

starting in the academic year 1998-1999 and was completely in effect, at all grade 

levels, in the academic year 2000-2001. By the end of that academic year, grade-9 and 

grade-12 students took the first national exams under the reformed curriculum.  

According to the Lebanese laws, all public schools should abide by the national 

curriculum and follow the related books developed by ECRD. On the other hand, private 

schools have the freedom to adopt other curricula and series of books, provided that they 

cover the national curriculum’s content. Especially in grades 9 and 12, the private 

schools follow more closely the national curriculum’s teaching and assessment 

approaches, to achieve the best possible results on the national exams. This imposing 

power of the national exams is gained from the fact that their results also affect the 

reputation of schools and teachers. The better the students’ achievement on the national 

exams, the better is the reputation of a school and the higher enrollment it can get.  

The Mathematics curriculum has undergone, in the 1997 reform, considerable 

transformations. The general objectives of the math reformed curriculum, which are 

actually the objectives concerning the mathematical processes, are presented in the main 
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one of the curriculum’s documents (ECRD, 1997a), and target higher-order thinking 

skills. There are five general objectives of the math curriculum, related to mathematical 

processes and supposed to set the foundations and spirit of the curriculum: developing 

mathematical reasoning, solving mathematical problems, establishing connections 

between mathematics and each of science and real life, communicating mathematically, 

and valuing mathematics. Teaching strategies and assessment guidelines that emphasize 

these skills are encouraged in the reformed curriculum, but no sufficient guidance is 

provided for their practical implementation. 

In the same document, one can find the table of numbers of periods allocated for 

math per week and year for at each grade level. The scope and sequence for each cycle 

in the same document presents how the topics under each mathematical domain, such as 

geometry or numbers, are distributed over the three grade levels of each cycle, as well as 

the number of hours allocated to them in each grade level. The process objectives of the 

cycle are then listed for each, followed by the content domains’ objectives. The process 

objectives at all cycles are: mathematical reasoning, problem solving, and 

communication. The content domains for cycle 1 are: spacial, numerical and 

measurement. These domains are common to all cycles, but statistics is added to cycles 

2 and 3 while statistics-and-probability and calculus are added to the secondary cycle. 

The secondary level presents separately the specific objectives and scope-and-sequence 

of each of the four sections: Literature and Humanities, Economics and Sociology, 

General Sciences, and Life Sciences. Contents of each grade level and their more 

specific objectives are detailed in a series of three other documents, with explanations 
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about the recommended method(s) of their teaching and guiding comments to teachers 

(ECRD, 1997b, 1998 & 1999) 

1.2.2. Studies on the Alignment of the Lebanese Curriculum  

The alignment of the Lebanese Curriculum has been the interest of many 

researchers. Osta (2007) developed and piloted a framework for analyzing math tests 

that are not in the style of “objective tests” (multiple choice, matching, True or False, 

etc.). The analysis of such non-objective style tests, especially in mathematics that is a 

highly internally connected discipline, requires more complex techniques, which should 

take into consideration, not only the tested specific objectives in each test item, but also 

the pre-requisites on which they are built. Osta’s study aimed at  

“developing and piloting a methodological framework to investigate 

the alignment between the Lebanese national (official) exam tests 

and the mathematics curriculum, at the middle school level, during 

the transitory period of a major curricular reform” (Osta, 2007, p. 

172).  

The researcher considered two sets of exam tests: 1) the three math model tests of 

the reformed curriculum and 2) eleven pre-reform official (national) tests used over six 

consecutive years. Analysis and comparison of the two sets of tests were made based on 

their respective cognitive level, and their math content within the curriculum, using the 

National Assessment of Educational Progress (NAEP) mathematical abilities, which are: 

Conceptual Understanding, Procedural Knowledge, and Problem Solving. The results 

showed a stable structure in the format and content of the tests. They also showed that 

the globality of the test items, over the six years, represent a “mini curriculum” that does 
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not cover all the math content in the original curriculum. That mini curriculum was 

implicitly established, reinforced and practically adopted by all implicated parties 

through the years. Osta concluded that the pre-reform assessment culture may still be 

rooted and thus affecting official exams under the 1997 reformed curriculum. She also 

stipulated that the lack of alignment between the high-stake official tests and the 

contents of the curriculum affects the actualization of the curriculum, mainly 

demonstrated in the implemented curriculum. Teachers in this case perceive that the 

topics covered in the tests are the only important ones, and thus focus their teaching 

around them and end up teaching for the tests. As a result, Osta called for an 

assessment-led new reform or a reconsideration of the testing policies, contents, and 

formats in the reformed curriculum. 

Sleiman (2012) used the framework developed by Osta (2007) to analyze the 

Lebanese 1997 reformed math curriculum of the “Literature and Humanities” track of 

secondary education and to study the alignment of the national math tests of this track 

with the reformed curriculum. Sleiman conducted: 

- semi-structured interviews with two members of the national-tests 

developing committee, 

- a content analysis of the following: 

o the general and specific objectives (ECRD, 1997a) of the reformed 

mathematics curriculum, 

o the details of contents (ECRD, 1999) of the grade 12 math 

curriculum, LH track,  
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o the Evaluation Guide for Mathematics (ECRD, 2000) for the 

Secondary level consisting of the secondary cycle competencies, 

o a set of model tests illustrating the orientations for the official 

examination under the reformed curriculum for the grade 12, LH 

track (ECRD, 2000), and  

o a sample of 20 national math tests for the 2001 to 2010 LH track and 

consisting of two tests each year, one for session 1 and one for 

session 2, 

- a comparison of the 2001-2005 tests and the 2006-2010 tests to investigate 

their evolution, and 

- a comparison between the 2001-2010 session 1 and the session 2 tests to 

investigate their consistency and comparability.   

For the above analyses, Sleiman classified the test items according to a two-entry 

matrix, the content domains and the TIMSS’s three cognitive domains, “Knowing”, 

“Applying” and “Reasoning”. Results showed that the national tests are reasonably 

aligned, over the years 2001-2010, with the reformed curriculum in terms of the math 

domains tested, but they considerably lack alignment with the curriculum’s general 

objectives and cycle’s specific objectives (Sleiman, 2012). The tests focus most on the 

“knowing” and “applying” cognitive domains and neglect other more important general 

objectives: mathematical reasoning, problem solving, communication, and connections. 

The researcher recommended revising the test banks and the approach to developing 

math tests for the official exams, taking into consideration the neglected general 

objectives.  
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Safa (2013) also adopted Osta’s framework (2007) to investigate the alignment 

between the grade 12 math national tests for the Life Science (LS) track and the 

Lebanese math curriculum. Safa analyzed the structure, content, and objectives of the 

curriculum along with four model tests of the reformed curriculum and 12 national math 

tests administered between 2001 and 2012 (six session-1 and six session-2). Safa 

conducted, as well, a comparison between the tests of the years 2001-2003 and tests of 

the years 2010-2012 to investigate their evolution. He also compared the first-session 

and second-session tests of the years 2001-2012 to investigate their consistency and 

comparability. The results of Safa’s study showed a stable structure of the official tests. 

They confirmed Osta’s view of the fact that they represent a “mini curriculum” by not 

targeting, over the years, all of the reformed curriculum content. Such a problem causes 

teachers to “teach to the test”, not for real understanding of math or development of 

mathematical thinking. Moreover, the cognitive domains mostly targeted by the national 

tests were found to be “Knowing”, then “Applying” and then, with a much lower 

emphasis, “Reasoning”. Based on that study, Safa recommends a revision of the national 

tests in terms of content and design. Such revision has to take into consideration: 

including different types of questions in an increasing order of difficulty, targeting 

different levels of cognitive domains, including real life situations and non-routine 

reasoning questions, and allowing the use of a graphical calculator in solving certain 

questions.  

Shatila (2014) investigated the alignment of the general objectives of the Math 

reformed curriculum with the math objectives of the intermediate level, the specific 

objectives of the intermediate grade levels, the national books of the intermediate level 
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grades, and the math national Brevet tests by studying 18 national grade-9 tests under 

the reformed curriculum. The studied tests are nine first-session tests and nine second-

session tests between the years 2001 and 2013. She also compared the national tests of 

years 2001-2003, 2006-2008, and 2011-2013 to study their evolution and compared as 

well all the first-session tests and all the second-session tests to investigate their 

consistency and comparability. The results of the study showed that the objectives of the 

intermediate-level cycle are aligned with the general objectives of the math curriculum. 

A lack of alignment was found, however, between the general objectives of the math 

curriculum and the specific ones, since the latter neglect several of the general 

objectives. As for the textbooks, they are more reflective of the specific objectives than 

the general ones. Grade 9 book is the least reflective of the general objectives while 

grade 8 is the most reflective of those objectives. Moreover, the reasoning and 

communication skills decrease in these books as the grade level gets higher. In contrast 

to the textbook, grade 9 national tests showed a slight level of alignment with two of the 

general objectives, problem solving and reasoning, which increased throughout the 

years, but they still neglected completely the other two out of the four general 

objectives. Shatila called for a revision of the curriculum, textbooks, and the national 

tests to align with the math general objectives, which set, in principle, the foundations of 

the discipline’s curriculum. 

1.2.3. Lebanon’s Results on TIMSS Assessment for Grades 8 and 12 

Countries assess their students’ acquisition of knowledge and skills and evaluate 

their educational programs by participating in international exams and analyzing their 

students’ performance compared to students’ performance in other countries. Examples 
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of these international exams are the Programme for International Student Assessment 

(PISA) and Trends in International Mathematics and Science Study (TIMSS).  

TIMSS exams take place every four years to assess and analyze the participating 

countries’grade-4 and grade-8 students’ achievement in math and science. TIMSS 

Advanced exams assess students’ achievement in mathematics and physics at grade 12. 

The reports on the results of TIMSS assessments and the research based on them are 

usually published by the TIMSS & PIRLS (Progress in International Reading Literacy 

Study) International Study Center (https://timssandpirls.bc.edu/).  

Lebanon has participated in grade-8 TIMSS assessments in the years 2003, 2007, 

2011, 2015, and 2019. The following data are extracted from the reports (Mullis et al., 

2016; Mullis et al., 2020) regarding Lebanon’s achievement in math.  

Table 1 shows that, in 2003, 45 countries participated, among which eight were 

Arab countries. In 2007, 48 countries participated, among which twelve were Arab 

countries. In 2011, 42 countries participated, among which twelve were Arab countries. 

In 2015 and 2019, 39 countries participated, among which ten were Arab countries. 

Table 1: Participation of Countries in grade 8 TIMSS for the Years 2003, 2007, 2011, 

2015 and 2019 

Year Number of Participating 
Countries 

Number of Arab 
Countries 

2003 45 8 

2007 48 12 

2011 42 12 

2015 39 10 

2019 39 10 
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Table 2: Lebanon’s scores and ranks in grade 8 TIMSS for the Years 2003, 2007, 2011, 

2015 and 2019 

Year Lebanon’s Average Score Lebanon’s rank / 
Number of Countries 

2003 433 31 / 45 

2007 449 28 / 48 

2011 449 25 / 43 

2015 442 27 / 39 

2019 429 32 / 39  
 

In all its participations, Lebanon’s average performance was less than the 

international average test score that is 500, as shown in Table 2. The score was under 

average in all participations: 433 in 2003, 449 in 2007 and 2011, 442 in 2015, and 429 

in 2019. The score was the highest in 2007 and 2011 and started decreasing to reach the 

lowest score of 429 in 2019. Lebanon ranked 31st of 45, 28th of 48, 25th of 43, 27th of 39, 

and 32nd of 39 in the years 2003, 2007, 2011, 2015, and 2019 respectively.  

On the cognitive domains, Lebanon’s scores were always higher on “Knowing” 

than on “Applying” and on “Reasoning”, the latter being always the lowest score. Such 

results raise concerns regarding the achievement of the general objectives of the 

reformed Lebanese curriculum, especially in the recent years. This issue was previously 

discussed by Shatila (2014) who raised, based on the Brevet results of the years 2003, 

2007, and 2011, a significant question: since reasoning is the first general objective of 

the math curriculum, how could students’ scores in international assessments be the 

least among their scores on cognitive domains (Shatila, 2014)? 
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Moreover, Lebanon participated in TIMSS Advanced in 2008 and 2015. Only 

Lebanese students in the GS track of grade 12 usually participate in TIMSS Advanced. 

The math scores of grade 12 Lebanese students on those tests were better than those of 

grade-8 TIMSS math scores. According to the data retrieved from the reports of the 

TIMSS & PIRLS International Study Center, Lebanon ranked third among ten 

participating countries in 2008 and second among ten participating countries in 2015 

with scores of 554 and 533 in the years 2008 and 2015 respectively (Mullis et al., 2009; 

Mullis at al., 2016).  

On the cognitive domains, in both participations, Lebanon’s highest scores were 

on the “Knowing” level, then on “Applying’, and least on “Reasoning”. The previous 

results may be a good indicator of Lebanese students’ achievement at this grade level. 

However, these results should be analyzed by considering also the number of math 

instructional hours that students take over the academic year at this grade level, which, 

according to the same retrieved data, exceed the average number of instructional hours 

of other participating countries by 40 to 145 hours (Mullis et al., 2016). A better 

explanation for this good performance is perhaps what Squires (2012) and Schmidt et al. 

(2001) highlighted, referring to TIMSS results, maintaining that the more a class spends 

on a topic, the better achievement they’ll have on that topic, especially if the curriculum 

and assessment are mostly based on drill and practice.   

Sleiman (2012) and Safa (2013) studied the math national tests for LH and LS 

secondary level respectively, under the 1997 reformed curriculum, until the years 2010 

and 2012 respectively. Several national examinations were held since then till the 

present time. This study intends to complete the picture for both tracks and continue the 
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analyses to investigate whether the tests or their alignment with the curriculum’s 

foundations are undergoing any changes over the years. 

1.3. Purpose of the Study 

This paper aims at studying the degree of alignment of the Lebanese math 

national tests for the grade-12 secondary LS and LH tracks with the Lebanese 

mathematics curriculum as reflected in the curriculum document (ECRD, 1997a). It is a 

continuation of the studies conducted, using the framework developed by Osta (2007), 

by Sleiman (2012) and Safa (2013) in terms of the alignment of the national 

examinations with the foundations of the curriculum, mainly the introduction of the 

curriculum (ECRD, 1997a), presenting the philosophy and general objectives. This 

study will continue investigating the alignment, starting from the year 2011 till the year 

2019. Even though Safa’s study included the 2011 and 2012 math tests for LS, this 

study will consider them as part of its analyzed documents, in order to have a common 

range of years for the LS and LH test analysis. No official examination occurred at the 

end of year 2020 because of the COVID19 pandemic.  

The study also aims at investigating the evolution of the alignment for each track 

during the last nine years of implementation, by comparing the tests for the periods 

2011-2013 and 2015-2016, 2017-2018, and 2019. 

This paper will also investigate differences between sessions 1 and 2 for each 

track in terms of their alignment with the curriculum foundations, their consistency and 

comparability.  
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1.4. Research Questions 

The research questions are as follows: 

1. What is the extent of alignment of the Lebanese national math tests at the 

secondary level (for each of LS and LH tracks), over the years 2011-2019, 

with the national curriculum as reflected in the curriculum document (ECRD, 

1997a)? 

2. Is there any improvement in the alignment of the national math tests for each 

track, in the last nine years of implementation, compared to the extent of 

alignment in the previous years, as reflected in the two previous studies by 

Sleiman (2012) and Safa (2013)? 

3. Are there differences between the tests in sessions 1 and 2, over the last nine 

years of implementation, for each of the Secondary LS and LH national math 

tests, in terms of content and cognitive domains addressed? 

1.5. Rationale of the Study 

The World is rapidly changing on all aspects. The need for highly-skilled 

individuals with high problem-solving and critical thinking abilities is becoming crucial. 

COVID 19 pandemic has brought a lot more challenges and changes to the World. Since 

mathematics is basic in the development of the learner’s intellect (Haylock, 2018), good 

mathematics teaching and learning must be ensured to develop the needed skills and 

abilities in order to face the arising challenges.  

Though apparently acceptable, the results of Lebanon’s participations in TIMSS 

(math) for grade 12 were not satisfactory, if we take into consideration the number of 
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instructional hours compared to other countries, on one hand, and the predominance of 

low-level knowing scores over the reasoning scores, on the other hand. These results, 

added to the results of Lebanon’s participations in TIMSS (math) for grade 8, raise 

questions about the quality of the mathematics curriculum and its teaching in Lebanon. 

These results also raise questions on the curriculum alignment because research showed 

that curriculum alignment plays an important role in students’ achievement. The more 

the alignment, the better the achievement becomes (Squires, 2012). It is very important 

to note that the results on TIMSS are given here a great importance since the philosophy 

of the Lebanese mathematics curriculum, as reflected by its general objectives, is well 

represented by TIMSS cognitive domains.  

Additionally, research shows that high-stake national tests have negative effects 

on teaching and learning, because they promote teaching to the test. Among the factors 

that can yield positive effects instead, a close correspondence must exist between the 

intended curriculum and assessment (Popham, 1987, 2001; Hughes, 1989).  

Moreover, the results of Osta’s study (2007) reflect that a pre-reform assessment 

culture has been rooted in the assessment practices of the Lebanese educational 

community, and thus it is unlikely that exams can change enough to reflect the drastic 

changes that occurred in the curriculum, especially in its cognitive higher-order thinking 

foundations as reflected by the introduction and general goals of the curriculum. This 

also raises a question on the effectiveness of the 1997 curriculum because changes in 

curriculum and objectives are ineffective if assessment practices remain unchanged 

(Cachia et al., 2010).  
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However, a direct change is sometimes difficult to occur especially after 30 

years of implementing the old curriculum. Consequently, much insight can be gained 

from studying the alignment after 10 years of implementation, in the years that followed 

the two studies by Sleiman (2012) and Safa (2013). Such study can provide insights 

about the evolution of the alignment of the national math tests with the curriculum 

foundations. “Alignment should be looked at over time and across instruments” (Webb, 

1997, p. 11). The analysis of the results compared to literature will also provide insights 

on whether the national tests are having positive or negative effects on teaching and 

learning. 

Moreover, the results will provide an idea about the impact of research results in 

the Lebanese educational community, by checking whether the committee responsible 

for developing the national exams is aware of, or has taken into consideration, the 

reviews of the national tests previously made by educators.  

1.6. Significance of the Study 

The results of the study will show policymakers and curriculum and assessment 

developers where they stand from the agreed-on goals (objectives), thus encouraging 

them to reflect on the current educational and assessment reality and to reform the 

assessment process and tools on the national level. Such study is especially due because 

an action of revising the curriculum as a whole is expected to occur soon. The results of 

this study will provide evidence based insights on the possible gaps and problems in the 

studied area, allowing policymakers and developers to make certain decisions and 

refinements to ensure a better alignment of the assessment framework with the aims and 
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objectives of the curriculum to be set. This will in turn increase the effectiveness of the 

changes they are expected to make to the curriculum.  

Moreover, the alignment research familiarizes teachers and educators with the 

concept and importance of alignment between assessment and curriculum foundations. 

Anderson (2002) gives four reasons why curriculum alignment should concern teachers: 

1) what matters is what students actually learn as a result of their schooling experience, 

2) when curriculum is properly aligned, teachers can understand the differences in the 

schooling effects on achievement, 3) when the alignment is poor, the effect of 

instruction is misjudged and underestimated, and 4) in order to make the educational 

accountability successful, schools should be held accountable- just as students- by 

showing that the learning experiences offered to students meet the set standards 

(Anderson, 2002). In fact, alignment has a great effect on teachers’ practices in class. 

Their awareness of this fact urges them to improve their teaching practices by bringing 

all the curriculum components to work together to achieve the main goals reflected by 

the intended curriculum.  

This research will contribute to the literature in the fields of education, 

mathematics education, assessment, curriculum development, etc. It is a longitudinal 

study that follows upon the curriculum alignment over a number of years of the reform 

implementation, then includes the other (previous) years by comparing the results to 

those of previous studies, in order to provide a more complete picture. Previous research 

works have studied alignment between assessments and curricula over a certain period 

of time, and not over the whole implementation years. Longitudinal studies are 

encouraged in alignment research since they demonstrate how alignment changes with 



19 
 

time after implementing a reform, especially with the fact that “curriculum and policy 

are volatile and rarely mobilized as the creator/s intended” (Alfrey et al., 2017). 

This study also contributes to advances in education in the conclusions and 

interpretations it yields since “by continuing to collaborate on alignment studies, 

educators, researchers, and policymakers contribute to the advances in education” (Case 

et al., 2004). 

It is hoped that the results of this study will inform the efforts that the MEHE 

and ECRD are launching for reforming the curricula and assessment systems. It is also 

hoped that it will contribute to the body of research on the issues of relations between 

assessments and curriculum foundations, mostly between the intended and assessed 

curricula. 
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Chapter Two 

Literature Review 

In this chapter, a review of the literature related to my research is presented. The 

literature review provides a background for the current study, highlights the existing 

research, and presents the points of reference when discussing the results of the current 

study (Merriam, 2009). This chapter is divided into four main sections. The first section 

describes the main theories that framed Math Education in recent decades. The second 

section discusses some definitions of curriculum through literature. In the third section, 

assessment definitions, types and areas of importance, and the washback effects of high-

stake tests are discussed. In the fourth section, the curriculum alignment definitions and 

value, methods, most used models, and the results of studies on curriculum alignment 

are presented.    

2.1. Mathematics Education 

2.1.1. Theories Affecting Mathematics Education 

The nature of taught mathematics and ways it is learned have developed and 

changed through years. This change is due to many factors, among which the evolution 

of societal goals, the fast technological developments, and the theories of psychology 

and education that have always considerably influenced, and are still influencing, this 

field. Three main learning theories have largely influenced the field of math education. 

These theories are: behaviorism, cognitivism, and social constructivism.  

Behaviorism, that describes learning as being based on stimulus-response 

mechanisms, views mathematics education as an accumulation of acquired associations 
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and trained skills (Montilla, 2019; Verschaffel et al., 2015). According to Thorndike 

(1929), one of the behaviorist pioneers, the connections in these stimulus-response 

mechanisms are reinforced and strengthened as they are used. The perspective of this 

theory on mathematics education had and still has its great implications on this field. Its 

ideas still permeate into many practices. Some of these are the drill and practice 

exercises, training students on only one way for solving a mathematical problem, and 

keeping the same type and wording of questions.  

Cognitivism, that views learning as pure individual mental process of knowledge 

and skill acquisition, conceives mathematical learning as changes in universal cognitive 

schemes and rules that define mathematical knowledge in individual learners. Theories 

under this perspective also have a great impact on practices in mathematics education. 

Performing analysis of the concepts and skills needed for certain mathematical tasks, 

looking at processes rather than learning outcomes, valuing conceptual understanding, 

paying great attention to the role of prior knowledge, and valuing problem solving 

besides procedural fluency are among the practices under this view of mathematics 

education (Verschaffel et al.,2015). 

Social Constructivism, which views that development of knowledge is a socio-

cognitive process, attributes a great importance to social processes and interactions in 

learning mathematics. Practices under this view include collaborative activities that 

include group work for solving a problem, research, projects, and debates. Activities of 

socio-cultural nature are also among these practices.  

Many other theories in mathematics education emerged and continuously emerge 

on the basis or in connection to the three major theories above, affecting the practices 
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carried out in this field. Despite the difference in views toward mathematics education, 

the importance of this field and its impact on the individual and social levels has not 

been doubted and continues to gain more attention as the need for higher-level math and 

STEM skills continues to gain more momentum and impacts the development of math 

curricula and teaching / learning materials. 

2.1.2. The Importance of Mathematics Education 

Mathematics education has its importance not only on the academic and 

cognitive development of students. The discussion of this importance occupied a great 

place in literature. As a result, great attention was given to mathematics curricula and 

math curricular reforms all over the world. The questions of why we teach math, why we 

learn math, why is math education important, and what are the aims of math education 

are all questions that lead to important debates and discussions. According to Francis 

Su, the former president of the Mathematical Association of America (MAA), the way 

we answer these “why” questions “strongly influences who we think should do 

mathematics and how we will teach it” (Larson, 2018).  

Ernest (2010) describes three major categories of mathematics as reasons for 

teaching mathematics:   

(1) Necessary mathematics, which is for the benefit of the employment, society and 

economics. This includes functional numeracy, practical-work related knowledge, 

and advanced specialist knowledge. 

(2) Social and personal mathematics, which is related to personal, social, and cultural 

relevance. This includes mathematical problem posing and solving, mathematical 

confidence, and social empowerment through mathematics. 
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(3) Appreciation of mathematics as an element of culture, history, and society. 

Haylock (2018) relates the reasons for teaching mathematics to its importance in 

many domains: (1) everyday life and society, (2) other subject areas, (3) learner’s 

intellectual development, (4) child’s enjoyment of learning, and (5) the body of human 

knowledge and culture.  

The Lebanese national curriculum document (ECRD, 1997a) points out some of 

the above mentioned domains of importance. Math is a means to explore the world 

around us in various domains and to prepare capable individuals with decision-making 

and problem-solving skills necessary for their careers and their future (ECRD, 1997a). 

Hashmi et al. (2018) contend that math becomes essential, in this advanced era, to cope 

with the challenging world. Finally, NCTM (2018) asserts that mathematics is 

increasingly becoming essential to understand the world today and to engage in a 

democratic society.  

Therefore, considering quality and coherence when designing math curricula is 

essential for achieving such aims at the social and individual levels.  

2.2. Curriculum Definitions 

Curriculum was defined in many different ways throughout literature. In Latin, 

“curriculum” refers to “currere”, which means a “course or track to be followed” (Van 

Den Akker, 2004, p.2). Accordingly, Taba defines curriculum as a “plan for learning”, 

while Tyler defines it as “all of the learning of students which is planned and directed by 

the school to attain its educational goals” (Scott, 2011). Similarly, Kelly (2004, p.8) 

defines curriculum as “the totality of the experiences the pupil has as a result of the 

provision made”. Moye (2019) synthesized all the implicit concepts underlying the 
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Latin definition and came up with a new detailed definition for curriculum. Curriculum 

is “a coherent series of aligned and interconnected learning events, which transform the 

content and structure of a discipline into an ordered series of learning experiences to 

communicate and define the parameters of learning for the learner” (Moye, 2019, pp. 2-

3). 

Anderson (2002) states that curriculum includes aims and objectives, 

instructional activities, support materials, and assessment. Adirika (2020) adds to these 

definitions the component of evaluating the effectiveness of a curriculum in achieving 

its goals. Adirika (2020, p. 324) states that, in developing a curriculum, the following 

must be considered: “the selection of objectives, content, learning experiences as well as 

organizing and evaluating these experiences to determine the extent to which they are 

effective in achieving stated objectives”.  

In addition to Van Den Akker (2004; 2010) curriculum forms- intended, 

implemented, and attained, Robitaille et al. (1993), Valverde et al. (2002), and Schmidt 

et al. (1997) added the potentially implemented curriculum, which they regarded as the 

link between the intended and the implemented curricula. This form is represented by 

textbooks and other organized resource material. 

On the other hand, Porter (2006) divides the curriculum into four components: 

the intended- a set of guidelines of what students are expected to know and be able to 

do, and it is captured in the content standards, enacted- the instruction or what is taught, 

assessed- student achievement tests, and learned- what is achieved.  The definition of 

the intended curriculum according to Van Den Akker (2004; 2010) is broader than 
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Porter’s definition (2006) since it includes the philosophy behind the curriculum and not 

only the content standards.  

Miller and seller (1985) differentiate between two components of the 

curriculum:  the explicit curriculum and implicit curriculum. They define the curriculum 

as “an explicitly and implicitly intentional set of interactions designed to facilitate 

learning and development to impose meaning on experience. The explicit intentions are 

expressed in the written curricula and in courses of study; the implicit intentions are 

found in the “hidden curriculum” by which we mean the rules and norms that underlie 

interactions in the school” (1985, pp. 3-4). Cornbleth (1984) defines the hidden 

curriculum as the learning that is not publicly stated in the statements of school’s 

philosophy or curriculum documents, such as knowledge, beliefs, and social conduct. 

This curriculum is shaped by different elements some of which are teachers, society, and 

awareness. The hidden curriculum can affect students’ achievement and beliefs 

positively or negatively, so understanding it by teachers is crucial (Alsubaie, 2015). 

In this study, certain components of the explicitly intended math curriculum will 

be analyzed to investigate their alignment. These components are the foundations of the 

curriculum- the intended curriculum- and the national examination- the assessed 

curriculum. 

2.3 . Assessment 

2.3.1. Definition and Value 

Assessment is an important component of curriculum. A considerable body of 

research exists on assessment types, practices, and standards. According to Torkildsen 

and Erickson (2016), assessment is a dynamic and collaborative activity that is 
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connected to planning, enacting and evaluating learning activities. On the other hand, 

Contino (2013) defines assessment as the use of tests and other practices to collect 

information that enables making inferences about students’ learning and achievement of 

standards. Cachia, Ferrari, and Punie (2009) also point out to the importance of 

assessment in education, stating that it is an important component in the educational 

process as it allows the judgment and improvement of the quality of teaching and 

learning.  

From these definitions, assessment can be used to provide useful information at 

different stages of the educational process and in different areas. Popham (2011) states 

some of these areas: 1) diagnosing areas of strengths and weaknesses of students, 2) 

tracking the improvement and progress of students, 3) assigning grades, and 4) 

evaluating the effectiveness of instruction. Based on recent uses of assessment, Popham 

adds to these areas three more areas which are: 1) influencing the public perception of 

the effectiveness of education, 2) evaluating teachers, and 3) making the instructional 

intentions of teachers clear. Influencing the public perception of the educational 

effectiveness is one of the results of international examinations. Based on the results of 

such examinations, countries evaluate their educational curricula. Moreover, as in the 

case of Lebanon, based on the results of the national examination, teachers and schools 

are being evaluated.   

2.3.2 . Types of Assessment 

Assessment practices take different forms based on the aims behind them. Some 

of these practices are made before or at the beginning of instruction. This is called 

diagnostic assessment. This type of assessment evaluates students’ knowledge or 
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prerequisites needed for introducing the new lesson. Another type of assessment is done 

during the lesson or course of study. This is formative assessment. This type is intended 

to enhance and enrich the learning process (Kibble, 2017; Broadbent et al., 2018). These 

two types provide non-judgmental feedback and aim to inform instruction by detecting 

students’ understandings, misconceptions or gaps, and so they fall under a broader type 

of assessment called Assessment for Learning.  

Another type of practices is applied at the end of a unit or instruction. This is 

summative assessment and is used to measure the outcome of student learning for 

grading purposes and to ensure that standards are met (Shute & Kim, 2014). This also 

falls under Assessment of Learning. Summative assessments “are high stakes for all 

concerned … in the sense that the data may be used to drive course improvement, to 

assess teaching effectiveness, and for program-level assessments such as accreditation” 

(Kibble, 2017, p. 110). The national examination at the Lebanese LS and LH tracks of 

grade 12 fall under this type of assessment as it aims at measuring if the standards are 

met and if students are eligible to move on to the university education.  

The type and way the assessment is conducted has a great influence on students’ 

learning and academic achievement (Black & William, 1998). Therefore, a great 

importance is given by curriculum developers, administrators, and teachers to the types 

of assessment to be adopted, the process of assessment development, and the analysis of 

the assessment’s results.  

2.3.3 . High Stakes Tests and Their Washback Effects 

A test is considered high stakes if important decisions are to be made based on 

its results such as students’ graduation or promotion to another grade level, teachers’ 
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certification, allocation of a certain fund to a school, etc. (Madaus, 1988). “Washback” 

refers to the effects of tests on teaching and learning. Alderson and Wall (1993, p. 117) 

define washback as when “teachers and learners do things they would not necessarily 

otherwise do, because of the test”. At the macro level, washback is related to the effects 

that testing has with the society including policy makers, school administrators, etc. 

(Zhao et al., 2016), while at the micro level, it refers to the influences that testing has 

inside the classroom on instruction and learning (Chapman & Snyder, 2000). A great 

debate takes place in literature on whether high stake tests have positive or negative 

washback effects.  

Bailey (1996) discusses the washback concept and combines the way it works, 

as described in the literature, into two categories. The first is washback on learners 

which includes practicing items whose format is similar to the test items, applying test-

taking strategies, enrolling in test-preparation courses, etc. (Bailey, 1996). The second 

is washback to the programme, which includes curriculum developers, teachers, 

administrators, and so on. This includes the test influence on the what will be taught, 

the way of teaching, sequence, degree, and depth of teaching, attitudes to the content 

and method, etc. (Bailey, 1996). These washback effects can be positive or negative. 

Madaus (1988) discusses the negative washback effects or consequences of high 

stakes tests in six principles. These principles are: 

1) The power of tests to affect individuals, institutions, or instruction is based 

on how the importance of these tests is perceived. If individuals believe that 

high-importance decisions are made based on their results, then the effect of 

these tests is great on instruction and learning. 
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2) When a quantitative social indicator is extensively used for social decision-

making, it will more likely corrupt the social processes that it is intended to 

monitor. 

3) Teachers teach to the test when important decisions are made based on their 

results. This is because of the social pressure exerted on them to see if their 

students’ results are satisfactory and because the importance associated to the 

test dictates that their instructional time focus on test preparation. Students 

will also be affected, so they adjust themselves to the tests just as their 

teachers emphasizing materials covered in the test only and ignoring the non-

covered topics. 

4) A tradition of past tests develops in high-stakes test setting. These past tests 

eventually define the curriculum. 

5) The form of the test questions can narrow instruction and learning to the 

detriment of other skills. This is because teachers will adjust their instruction 

based on the format and form of the high-stake test questions. 

6) When tests are given a great importance for the future of the students, then 

society will consider the tests as the major schooling goal. 

Noble and Smith (1994) discuss additional negative washback on teachers. 

High-stake tests cause good teachers to quit teaching while decreasing the skills of 

those who do not quit and lower their professional self-images (Noble & Smith, 1994). 

This is because teachers under the mentioned social pressure will be teaching, without 

using their skills and creativity, the format, content, and strategies of the high-stake 

tests which might contradict their pedagogical and ethical views.  
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On the other hand, high-stake tests have positive washback. High-stake tests 

can improve instruction and enhance students’ achievement (Okitowamba et al., 2018; 

Chapman & Snyder, 2000). High-stake tests can lead to the innovation of new teaching 

materials and methodologies that influence positively students’ learning (Chapman & 

Snyder, 2000; Zhao, 2016). 

However, to attain a positive washback, there should be a close correspondence 

between the test and the syllabus. Moreover, tests should be properly conceived and 

implemented (Popham, 1987; 2001). Bailey (1996) states the seven ways the high-

stakes should be, as outlined by Hughes (1989), to achieve positive washback: 

“1) Test the abilities whose development you want to encourage. 

2) Sample widely and unpredictably. 

3) Use direct testing. 

4) Make testing criterion-referenced. 

5) Base achievement tests on objectives. 

6) Ensure [that the] test is known and understood by students and teachers. 

7) Where necessary provide assistance to teachers.” (Hughes, 1989, as cited in 

Bailey, 1996, p. 2). 

2.4. Curriculum Alignment 

2.4.1. Curriculum Alignment and its Value 

Van Den Akker (2004; 2010) explains what each form of the curriculum forms- 

intended, implemented, and attained- represents. The intended curriculum represents the 

philosophy, objectives, and learning outcomes to be achieved. The implemented is what 
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is being taught in classroom and how it is taught. As for the attained curriculum, it refers 

to what is experiences and learned by the students.  

Alignment in general is an agreement of two categories or a match between them 

(Squires, 2012). According to Martone and Sireci (2009) and Webb (2007), alignment in 

education is the degree to which different components of the system (content standards, 

instruction, and testing) work together to support one common goal. In particular, 

alignment between curriculum foundations and assessment is the degree of agreement or 

congruence between these two components.  

“Webb elaborated stating that the alignment between curriculum and assessment 

is the degree to which they guide learners to learn what they need to know” (Bhaw & 

Kriek, 2020, p. 2). 

The value and importance of curriculum alignment have been discussed in the 

literature. According to Martone and Sireci (2009), the study of curriculum alignment: 

1) gives students the opportunity to learn and demonstrate what they achieved, 

2) helps policymakers and assessment developers, through knowing where they 

stand relative to agreed-on goals, do refinements in order to allow the 

curriculum, assessment, and instruction support each other in what is 

expected of students,  

3) allows the public to understand how assessment does or does not support 

what is supposed to occur in classrooms and what changes needed to be done 

in components of educational systems. 

Cachia et al. (2010) emphasize on the importance of curriculum alignment. To 

obtain the results sought from any changes performed in the curriculum and its 
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objectives, assessment practices must change to reflect these changes, otherwise the 

changes will be ineffective. Squires (2012) relates curriculum alignment with students’ 

achievement stating that alignment leads to better achievement.  

In fact, the alignment of the curriculum in terms of its foundations and 

assessment is basic in any curriculum and educational system. Without such alignment, 

the curriculum objectives might not be achieved.  

2.4.2. The Intended-Assessed Curriculum Alignment Methods 

Because of the mentioned importance of the alignment between the intended 

and the assessed curriculum, efforts have been made to study this alignment in different 

contexts. Three methods or approaches exist for evaluating the alignment between the 

intended and assessed curriculum: sequential development, expert review, and document 

analysis (Web, 1997; Case et al., 2004). In studying the alignment of the mentioned 

curriculum components, more than one method can be used. 

In the sequential development method, the standards which constitute the 

intended curriculum are developed first then used by test developers as a blueprint in 

terms of structure and content to create the assessment. This method follows a logical 

process since having developed the standards, they develop the knowledge of the criteria 

needed for assessment, and this makes it an advantage (Web, 1997; Case et al., 2004). 

The expert review method analyzes the alignment between the two components 

of the curriculum when they are both already developed. It depends on opinions of 

experts knowledgeable about the intended curriculum and assessment development. In 
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this method, a trained committee of trained specialists typically carries an item-by-item 

review of an assessment.  

In the document analysis method, the intended curriculum and assessment 

documents are encoded for their content and structure. Then, the alignment between 

them is quantified and systematically compared. This method is used for complex 

alignment studies, and it can be used in studying the alignment of other curriculum 

components (Web, 1997; Case et al., 2004). 

For the purpose of enabling more sophisticated alignment analyses, several 

alignment models have been developed using one or more of the mentioned methods.  

2.4.3 . Models of Curriculum Alignment 

The No Child Left Behind Act (NCLB) in 2001 mandated, in the USA, 

accountability assessments that are aligned with the state’s content standards and 

required the states to provide evidence of the alignment from a study done by a third 

party (Case et al., 2004). The NCLB’s requirements made the alignment analysis 

sophisticated. To enable this sophisticated process, different models have been 

developed using one or more of the above-mentioned methods. Three models are the 

most widespread: Webb’s Alignment Model, Porter’s Model or the Surveys of Enacted 

Curriculum (SEC) Model, and the Achieve Model. 

1. Webb’s Alignment Model (Webb, 2007): In this model, Webb’s alignment 

criteria include: content focus- related to the development of student 

knowledge of a certain subject matter, articulation across grades and ages- 

related to the way the student’s knowledge changes over time, equity and 

fairness- related to the diversity in students’ population, pedagogical 
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implications- factor that affect students’ learning, and system applicability 

which requires the alignment of standards (representing the intended 

curriculum) and assessment in realistically and credibly (Case et al., 2004). 

This model was then pared by Webb (1999) to evaluate the assessment 

“content focus”. This content focus, according to Webb (1999), has four 

aspects: 1) categorical occurrence which indicates whether all standards are 

measured in the assessment items, 2) depth-of-knowledge (DOK) 

consistency which compares the complexity of knowledge required by 

standards and assessment and which is of four levels: recall, skill, strategic 

thinking, and extended thinking, 3) range of knowledge correspondence 

which indicates if both the assessment and standards have corresponding 

span (breadth) of knowledge, and 4) balance of representations which 

compares the emphasis given to objectives and topics in assessment and 

standards. These aspects are what constitute Webb’s model criteria. These 

criteria are rated numerically to allow the objectivity of quantifying and 

reporting the results. To achieve alignment, an accepted level is necessary 

on each. 

2. Porter’s Model or The Survey of the Enacted Curriculum Model (Porter, 

2002): In this model, the standards and assessments are categorized 

according to content and cognitive skills or demand. The cognitive demand 

is described based on categories specific to each subject area. A content-

by-cognitive level matrix is used, and reviewers categorize the required 

curriculum component onto the matrix. The reviewers map the studied 
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curriculum components to this common framework and not to each other 

(Webb, 2007). After categorizing the curriculum components studied, the 

alignment can be quantified through the use of statistical tables using 

Porter’s alignment index. 

3. Achieve Model (Case et al., 2004; Webb, 2007): In this model, a group of 

experts reaches consensus on the degree of alignment of standards and 

assessment of a certain state. This model uses five criteria: 1) content 

centrality which compares the content of the test questions to the standards, 

2) performance centrality which studies the correspondence between the 

cognitive demand of the questions and that of their corresponding 

standards, 3) challenge which tests whether a set of items reflects the 

proficiency level needed by the standards, 4) balance, 5) and range- these 

present evaluating the emphasis of topics in each of the assessment and 

standards (Case et al., 2004).   

Several alignment studies were based on the above mentioned models 

especially in the states where the NCLB was in act. Other alignment studies were based 

on other frameworks developed to suit the curricula they are studying.  

2.4.4. Studies on Curriculum Alignment 

Curriculum alignment’s importance captures the attention of researchers, 

curriculum developers, and policy makers especially when a curriculum reform is about 

to occur or after a reform is implemented. Several studies aimed at analyzing the 

alignment of different curriculum components.  
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Contino (2012) and Bhaw and Kreik (2020) studied the intended-assessed 

curriculum alignment. Contino (2012) studied the alignment of the New York’s Earth 

Science curricula represented by the New York State Learning Standards for 

Mathematics, Science, and Technology and the Physical Setting/ Earth Science 

Common Core and the New York State Physical Setting/ Earth Science Regents Exams. 

The components were categorized into matrices using performance indicators and 

cognitive demands according to Bloom’s Taxonomy and compared using Porter’s 

Alignment Index. Findings showed that the Core focused on understanding and 

applying skills while the tests focused on applying followed by understanding and 

remembering. Bhaw and Kreik (2020) analyzed the alignment between grade 12 physics 

examination and the Curriculum and Assessment Policy Statement (CAPS) curriculum 

in South Africa. The Surveys of Enacted Curriculum method for document analysis and 

Bloom’s taxonomy was used as a classification tool, and Porter’s alignment index was 

used for alignment. Results showed a disjoint alignment represented by an index of 0.76 

between the curriculum and exams.  

Phaeton and Stears (2017) studied the intended-implemented curriculum 

alignment for the Zimbabwean A-level Biology curriculum through the lens of 

interpretation of the curriculum by teachers. Results show a misalignment represented 

by teachers’ misinterpretation of the implemented curriculum. They interpreted it 

through examinations and didn’t engage with the curriculum to understand the 

objectives of the implemented curriculum (Phaeton & Stears, 2017).  

Hashmi et al. (2018) studied the alignment between the intended and potentially 

implemented curriculum- textbooks- at grade eight level in Punjab using content 
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analysis. Results showed a misalignment between the learning outcomes and the 

curriculum content.  

Yilmaz and Sunkur (2021) and Seitz (2017) studied the alignment among the 

intended, implemented, and assessed curricula. Yilmaz and Sunkur (2021) studied the 

alignment of the Life Science curriculum at grade 3 level in Turkey. Twenty-nine 

objective elements were sampled from the curriculum and 134 instructional activities 

and 90 assessment questions were analyzed relating to those cognitive elements by two 

researchers using Revised Bloom’s Taxonomy Matrix. Results showed the complete 

alignment of 9 objectives, partial alignment of 17, and misalignment of 3 objectives. 

Seitz (2017) studied the alignment of the three curriculum forms in grade 9 mathematics 

curriculum in Canada according to content and cognitive domains. The researcher used 

the program of study for the content classification, Delphi method for cognitive 

classification, and classroom observation for the enacted curriculum identification. 

Results showed a high alignment between the components at the component level but a 

low alignment at the cognitive level.   

Osta’s framework was used, as mentioned before, by Sleiman (2012) and Safa 

(2013) to study the alignment of the Lebanese math curriculum foundations and the 

national tests for the LH and LS tracks of grade 12. However, Osta’s framework was not 

only used to study the curriculum alignment. Shehayeb (2017) used Osta’s framework in 

studying the alignment of the Lebanese national exams for the General Science track of 

grade 12 with the TIMSS Advanced framework in general, as well as with its items 

derived from the TIMSS Almanac in particular. The purpose of the study was to study 

the alignment in terms of mathematics content and cognitive domains. Since all exams 
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are similar in structure, Shehayeb used one sample of the national tests in the study. The 

qualitative analysis of this sample was carried out according to Osta’s framework, then 

Porter’s alignment index (2002) was calculated. The results showed that the alignment 

index between the national test and TIMSS framework content and cognitive domains 

was greater than its alignment with TIMSS items in particular. 

In short, the literature review includes four sections studying theories related to 

mathematics education, curriculum, and assessment. 

The first section studies the theories affecting mathematics education. It 

describes how different theories, mainly Behaviorism, Cognitivism, and Social 

Constructivism, still affect practices in mathematics education. It then states the 

importance of mathematics education on different levels: everyday life, cognitive and 

intellectual development, society, different subjects, and in facing arising daily 

challenges.  

The second section examines the definitions of the word “curriculum” in 

literature. It includes the forms and elements of curriculum as categorized by different 

scholars.  

The third section includes theories on assessment. It defines assessment and 

explains its value. Types of assessment are then discussed. The section ends with high 

stakes tests and how their washback effects can be positive or negative on teachers, 

students, curriculum, curriculum developers, and society. 

The final section addresses curriculum alignment. It starts with defining this 

term. Then the value of curriculum alignment is discussed. Some methods of the 
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intended-assessed curriculum are then described followed by the most used models of 

curriculum alignment. This section ends with presenting several studies done on the 

alignment of different curriculum components. 

This study is concerned with how certain theories still affect practices in 

mathematics education, the washback effects of high stakes tests in Lebanon, and the 

alignment between the intended and assessed curricula. The definition of the intended 

curriculum by Van Den Akker (2004, 2010) and the definition of Porter (2006) of the 

assessed curriculum component are adopted. Discussion of the results will be based on 

the previously mentioned ideas and on the importance of mathematics education and 

curriculum alignment on all levels.  
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Chapter Three 

Research Method 

In this chapter, the research method is discussed. The chapter is divided into four 

main sections: (1) research paradigm, (2) design and procedures, (3) framework for 

analyzing the tests, and (4), the validity and reliability controls of the study. 

3.1. Research Paradigm 

This study follows the post-positivist paradigm. Post-positivism balances both 

the positivist and interpretive approaches (Panhwar, 2017). While the positivist 

approach assumes that reality is objective and expressed in the observable statistical 

regularities of facts and behaviors, thus tends to study it using purely quantitative 

methods, the interpretive approach assumes reality is subjective and socially constructed 

and to understand it qualitative methods are used (Wildemuth, 1993). While a positivist 

approach reduces the studied reality and limits it by “controlling variables”, post-

positivism emphasizes a more complete understanding of the studied situation from 

multi-dimensional perspective. It promotes the use of both, qualitative and quantitative 

methods to explore different researchable facts. It values all findings as essential 

components for knowledge development (Fischer, 1998). In the present study, 

qualitative and quantitative methods are used to investigate the alignment of the 

Lebanese math curriculum foundations and assessment.  The obtained results, including 

the quantitative ones, are then interpreted in light of the qualitative analysis, through 

pattern finding, trends of change, literature and the context being studied, including 
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social and educational factors, in order to have a rather complete understanding of the 

studied issue.  

 

3.2. Design and Procedures 

This research is a longitudinal research. A longitudinal research is “a research 

emphasizing the study of change and containing at minimum three repeated 

observations (although more than three is better) on at least one of the substantive 

constructs of interest” (Ployhart & Vandenberg, 2010, p. 97). The change studied is the 

evolution of the alignment of the grade 12 national math tests with the Lebanese 

curriculum foundations over a period of nine years, as well as in comparison to the 

results of the two previous studies by Sleiman (2012) and Safa (2013), making up a total 

period of 19 years.  

The method used is document content analysis. The Lebanese national math tests 

at each of the LS and LH tracks are analyzed, as done by Sleiman (2012) and Safa 

(2013), in terms of content and cognitive domains, compared to the Lebanese 

mathematics curriculum foundations represented by its objectives, contents, and model 

tests. These documents are analyzed qualitatively and quantitatively, following Osta’s 

framework (2007). 

The documents analyzed are as follows: 

1) The text of the mathematics official curriculum for the secondary school 

level as issued in 1997 by the MEHE and ECRD – Decree No: 10227 – 

(referenced as the Main Document in Appendix A), which includes the 
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curriculum’s general and specific objectives, and the scope and sequence 

delineating the distribution of contents over the years of the secondary level. 

2) Curriculum of mathematics – Decree No: 10227 – details of contents of the 

third year of each cycle, a document issued in May 1999 by MEHE and 

ECRD (referenced as ECRD (1999) under Three Details-of-Content 

Documents in Appendix A). It includes the detailed contents along with the 

corresponding objectives and comments (guidelines for teaching) for the 

third year of each cycle. The detailed contents of the LS and LH tracks are 

considered (Appendices B and C respectively).  

3) Evaluation Guide for Mathematics for the Secondary Cycle, a document 

issued in October 2000 by the MEHE and ECRD (referenced as ECRD 

(2000) in Appendix A). It consists of two units. The first includes the 

competencies for each year of the secondary cycle. The second includes a 

set of criteria for the content and format of the official tests (see I in 

Appendix D), in addition to model tests for each of the four tracks in grade 

12 and their corresponding “elements of solution and marking scheme”. 

Another set of guidelines for each track was issued in 2017 (see II in 

Appendix D). These sets and the model tests for the LH and LS tracks (see 

samples in Appendices E and F) are considered in this study.  

4) The document titled “Details and Results of the Workshops Carried out by 

ECRD as Part of the Curriculum Evaluation and Development Plan” 

(referenced in Appendix G). 
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5) Five sample tests for the LH and six samples for the LS track. Three 

samples for the LH track and four samples for the LS track were put to 

public in 2017 and two at each track were put to public in 2019. The model 

tests and the new sample tests are used as a reference that represents the 

philosophy of assessment in the reformed curriculum, while the official tests 

represent the practical implementation, through assessment, of that 

philosophy. 

6) The national tests at grade12 LH track. Sixteen tests administered between 

2011 and 2019 are considered (not 18, for the same reason as above). These 

tests include eight regular sessions (session 1) administered in June and 

eight second-session tests administered in September (see sample in 

Appendix H). Note that tests of the year 2014 were not put to public since 

during that year, around the period of the official exams, Lebanese teachers 

were on strike and the committee responsible for correcting and grading the 

national tests abstained. The national examinations were then aborted and 

students were given certificates of completion grade 12 with no grades 

(under the decision number 781/m/2014) This explains the fact that, over 

nine years, there were only 16 tests, for the two sessions, instead of 18. 

7) The national tests at grade12 LS track. Sixteen tests administered between 

2011 and 2019 are considered. These tests include eight regular sessions 

(session 1) administered in June and eight second-session tests administered 

in September. (see sample in Appendix I).  
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8) The documents containing the details of contents of the first and second 

year of each cycle (referenced as ECRD (1998) and ECRD (1999) under 

Three Details-of-Content Documents in Appendix A). These documents are 

used, when needed, as additional documents since the objectives of previous 

grade level(s) are implicitly assessed or included in certain questions in the 

national tests.  

When analyzed quantitatively, the national tests are compared to the model tests 

using the model tests’ analysis results of Sleiman (2012) and Safa (2013) for the model 

tests issued in the year 2000 and using descriptive correlational statistics- Pearson 

Product-Moment coefficient. 

In the quantitative analysis, data are analyzed as follows: 

1. The official national math tests for each track are analyzed and compared to 

the model tests quantitatively, in terms of their test items’ percentages under 

the content and cognitive domains and using correlational statistics of these 

percentages.  

2. The results of analysis of the national math tests for each track over the years 

2011 to 2013, 2015 to 2016, 2017 to 2018, and 2019 are compiled and 

compared to the model tests and to each other, in order to check the evolution 

of the alignment of the tests under the reformed curriculum.  

3. The session-1 official exams of the years 2011-2019 are analyzed and 

compared to those of session-2 in order to check their compatibility. 

3.3. Framework for Analyzing Math Tests 
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The methodological framework used by Sleiman (2012) and Safa (2013), based 

on the framework developed by Osta (2007), is used in this study to investigate the 

alignment at grade 12 LS and LH tracks. Osta (2007) developed a mixed-method 

framework with both, qualitative and quantitative analyses of the tests. Analysis 

techniques are crafted to address the complexity of math tests that are not multiple-

choice or True-False questions.  Two categories of tests are analyzed: 1) the model tests 

provided as part of the curriculum documentation, and 2) the national math tests. 

The quantitative analysis used two-entry analysis tables for analyzing the tests. 

The two entries are: content domains and cognitive domains of the test items. To each 

test corresponds a table where the test items are mapped. Each cell in a table includes 

the number of test items addressing the content domain and the cognitive domain whose 

intersection is that cell. The mapping techniques within this framework are explained in 

more details in section 3.3.3.2. 

Osta (2007) mapped the test items of each test under these two categories 

according to their respective math content within the curriculum, and their cognitive 

level, using the National Assessment of Educational Progress (NAEP) mathematical 

abilities which are: Procedural Knowledge, Conceptual Understanding, and Problem 

Solving. The statistical tables were then used to find the Pearson correlation between the 

items of the two categories of tests. 

Both Sleiman (2012) and Safa (2013) adopted this framework using the same 

technique of classifying the questions of each test (model test and national tests) within 

a two-entry statistical table (one entry being the math content strands and the other 

being the cognitive domain). However, both considered the cognitive domains: 
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knowing, applying, and reasoning of TIMSS Advanced 2008 instead of relating to the 

NAEP mathematical abilities. The reasons behind using TIMSS cognitive domains 

according to Safa (2013, p. 25) are two: 

“The first reason is that the TIMSS cognitive domains represent well the philosophy 

of the Lebanese reformed math curriculum delineated in the Introduction and general 

objectives and based on: critical thinking, use of math in everyday life, long life 

learning, and students constructing their own knowledge. The second reason is that 

Lebanon is one of the countries participating in TIMSS assessment, and adopting the 

TIMSS cognitive domains would shed light on the extent to which the national 

exams take into consideration the preparation of Lebanese students for TIMSS.” 

 Osta’s framework detailed in this section is adopted in analyzing the grade-12 

tests and their alignment with the curriculum foundations in the present study. However, 

TIMSS Advanced 2015 Framework (Appendix J) will be used for mapping the test 

items to the cognitive domains.  

3.3.1. Definition of Test Item 

 Sleiman (2012) and Safa (2013) adopted the definition of the “test item” in 

Osta’s (2007) methodological framework. This definition is also adopted in the present 

study. It states: 

We define a “test item” as being any part of the test that requires a response from the 
student which entitles him/her to a part of the grade. A test item may take one of the 
two following forms:  

- A question that requires an answer. For example, “What is the nature of triangle 

ABC?”  
- An imperative sentence, such as “Calculate the coordinates of point I.”  

In the case of many components required in one sentence, it is considered to stand for 
more than one test item. For example, “Plot the points A, B, C, and the straight line 

(D)” is counted for four items, because it stands for “Plot point A, plot point B, plot 
point C, and plot straight line (D).” (Osta, 2007, pp. 185-186) 
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This definition sets the basis of the simple statistics carried out and enables a 

clearer and more reliable classification of the test items.  

3.3.2. Qualitative Analysis 

The content of the grade-12 national math tests at each track are qualitatively 

analyzed based on Osta’s framework followed. They are described in terms of their 

structure and content, through detecting patterns, similarities, differences and content 

covered.   

The test items in the national tests of the LS track are classified according to the 

organizing content domains and topics under each domain in the curriculum documents. 

Similarly, the test items in the national tests of the LH track are classified according to 

the content domains and topics under each domain. 

Then, description of the test items occurrence in the said topics under each track 

follows. 

3.3.3. Quantitative Analysis 

Statistical tables are used to analyze quantitatively the test items of the model 

and national tests. Test items are classified in these tables according to their 

corresponding curriculum contents and the cognitive domains, as classified by TIMSS, 

that they aim to assess. In order to systematically process the considerable amount of 

data, a coding system is used - the same coding system adopted by Sleiman (2012) and 

Safa (2013) following the coding criteria in the methodological framework by Osta 

(2007). 

3.3.3.1. Coding 
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The official tests for the LS track are coded as LS131, LS132, LS151, LS152, 

and so on. The letters specify the track of these test. Then the year of administering the 

test and the number of session are represented by the first two numbers and last number 

respectively. For example, LS131 means the national test administered for the LS track 

in the year 2013 being the first session. The model tests are coded as LSM1, LSM2, and 

so on. The letters LS represent the track, the letter M refers to model, and the number 

represents the number of the model test. For the LS track 10 model tests exist. The 

model tests LSM1, LSM2, LSM3, and LSM4 were issued with the curriculum reform in 

the year 2000, the model tests LSM5, LSM6, LSM7 and LSM8 were issued in the 

academic year 2016-2017, and the model tests LSM9 and LSM10 were issued in the 

academic year 2018-2019. 

Similar coding will be used for the national tests of the LH track. The coding 

will be LH111, LH112, LH121, LH122, and so on The letters specify the track of these 

test. Then the year of administering the test and the number of session are represented 

by the first two numbers and last number respectively. For example, LH152 means the 

national test administered for the LH track in the year 2015 being the second session. 

The model tests are coded as LHM1, LHM2, and so on. The letters LH represent the 

track, the letter M refers to model, and the number represent the number of the model 

test. For the LS track 10 model tests exist. The model tests LHM1, LHM2, LHM3, and 

LHM4 were issued with the curriculum reform in the year 2000, the model tests LHM5, 

LHM6, and LHM7 were issued in the academic year 2016-2017, and the model tests 

LHM8 and LHM9 were issued in the academic year 2018-2019. 
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The analysis tables of the model tests constructed by Sleiman (2012) for the LH 

track and Safa (2013) for the LS track are taken as they are for later comparison and 

correlation with the new tests over the years considered in this study.  

This study adopts the same coding system of the details of contents of the 

national curricula of the LS and LH tracks as done by Safa (2013) and Sleiman (2012) 

respectively. In developing the coding systems of their studies, Safa and Sleiman 

adopted the coding system of the tracks LS and LH respectively, provided in the 

“Details of contents” curriculum document of the third year of every cycle (ECRD, 

1999). The sub-objectives are coded using the Roman numbering i, ii, iii, etc. 

Appendices B and C represent the coding of the curriculum details of contents of the LS 

and LH grade-12 tracks respectively. 

Since the math contents of the three secondary years are included to be assessed 

in the national exams at the end of the Grade 12 LS track, the items that are addressed in 

the national tests, associated with Grades 10 or 11 curriculum contents, are also coded 

(A, B… TT). In addition, they are classified per topics. Similar coding is made for the 

tests of the LH track. Appendix K represents the grade-10 and 11 objectives from each 

track. 

3.3.3.2. Mapping of Test Items 

Osta’s (2007) technique in mapping the test items is adopted in this study.  

Table 3 shows how the quantitative analysis will be carried out in terms of the 

corresponding curriculum content domains, as well as cognitive domains that they 

measure. Each test item will have a code under the “curriculum objectives” column and 
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will be classified according to the cognitive domain(s) it measures. Each test item is 

assigned one tally (the number +1) in the relevant cell. If a test item addresses more than 

one content domain and/or more than cognitive domain, thus should be mapped in more 

than one cell, a fraction is assigned to each relevant cell, so that the fractions in those 

cells add up to 1. Therefore, the sum of the results of the cognitive domains must be 

equal to the total number of the test items. “The numerical point for each test item is 

split over the objectives and cognitive domains. That is,  

1. If a test item covers two objectives x and y such that x corresponds to knowing and 

y corresponds to applying, then ½ is assigned to the cell representing x-knowing 

and another ½ is assigned to the cell representing y-applying. 

2. If a test item can be solved in two methods, then half a point is assigned to each 

method. For example, if the first method covers objective x that corresponds to 

knowing and applying, and the second method requires objective y that corresponds 

to knowing, then ¼ for x-knowing, ¼ for x-applying, and ½ for y-knowing” 

(Sleiman, 2012). 

Table 3: Sample Quantitative Analysis for the Official national Exam 

Curriculum of 

Mathematics - Decree 

No 10227 - Date: 08 

May 1997 Details of 

Contents / Objectives of 

Grade 12 - LS section 

Mathematics 

Framework - TIMSS 

Advanced 2015 - 

Cognitive Domains 

Math Official 

Exam - Grade 12 - 

LS Section - Year  

- Session 

K
no

w
in

g 

A
pp

ly
in

g 

R
ea

so
ni

ng
 

Test Items 



51 
 

 
 
1.2.1.1  
1.2.1.1.i 
1.2.1.2 
. 
. 
. 
. 
 

    

Total     

 

The resultant tables are 16 for each track in addition to the model tests’ tables. 

The tables are summed in tables as follows: 

1. The sum of model tests in each track used by Sleiman (2012) and Safa 

(2013) named as Mod in each track is used in the analysis. The sum of 

model tests under the LS track will be named ModLS and the sum of model 

tests under the LH track will be named Mod LH. 

2. The tables of the model tests issued in the years 2017 and 2019 in the LH 

track are added in tables named ModLH5-7 (of the year 2017) and 

ModLH8-9 (of the year 2019). Similarly, the tables of the model tests issued 

in the years 2017 and 2019 in the LS track are added in tables named 

ModLS5-8 (of the year 2017) and ModLS9-10 (of the year 2019).  

3. The tables of all the model tests under each track are added in tables named 

AllModLH and AllModLS. 

4. The tables for the official exams of LH track are added in one table to be 

named OffExLH. 
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5.  The tables for the official exams of LS track are added in one table to be 

named OffExLS. 

6. The tables for the official LH exams of the years 2011-2013 are added in 

one table OffExLH11-13, of the years 2015-2016 are added in one table 

OffExLH15-16, of the years 2017-2018 are added in one table OffExLH17-

18, and of the year 2019 are added in one table OffExLH19. 

7. The tables for the official LS exams of the years 2011-2013 are added in 

one table to be named OffExLS11-13, of the years 2015-2016 are added in 

one table to be OffExLS15-16, of the years 2017-2018 are added in one 

table OffExLS17-18, and of the year 2019 are added in one table 

OffExLS19.. 

8.  The tables for the official LH exams of the session-1 are added in two 

tables named OffExLH11 (for tests of the years 2011-2016), OffExLH12 

(for tests of years 2017 to 2018), and table of LH191 is kept separate. The 

tables for the official exams of the session-2 are added similarly in tables 

named OffExLH21, OffExLH22, and LH192. The reason is that the 

comparison of each chuck with its corresponding model test is more valid 

and reasonable. 

9. The tables for the official LS exams of the sessions 1 and 2 are added 

similarly under tables OffExLS11, OffExLS12, LS191, OffExLS21, 

OffExLS22, and LS192. 

3.3.3.2. Correlations 

Using Pearson Correlation, the obtained tables are compared as follows: 
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1. Tables AllMod and OffEx under each track are compared in order to 

analyze quantitatively the alignment between the official exams and the 

model tests. 

2. Each of the tables OffExLH11-13 and OffExLH15-16 is compared to 

table Mod of LH track, while the table OffExLH17-18 is compared to 

the table ModLH5-7 and the table OffExLH19. Moreover, the tables 

OffExLH11-13, OffExLH15-16, OffExLH17-18, and OffExLH19 are 

compared to each other using correlation in order to quantitatively 

determine the compatibility between the official exams of the years 

2011-2013, 2015-2016, 2017-2018, and 2019. 

3. Each of the tables OffExLH11 and OffExLH21 is compared to table 

Mod using correlation. Each of OffExLH12 and OffExLH22 is 

compared to table ModLH5-7 using correlation, and Each of LH191 and 

LH192 is compared to ModLH8-9. The obtained correlations are 

compared in order to determine quantitatively if there are differences 

among the official exams in the first and second sessions. Moreover, 

each of the tables OffExLH11 and OffExLH21, the tables OffExLH12 

and OffExLH22, and the tables LH191 and LH192 are compared to 

each other using correlation in order to quantitatively determine the 

compatibility between the official exams in the first and second 

sessions. 

4. Similar comparisons in 2 and 3 will be carried out on the LS track 

exams. 
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3.3.4. Validity and Reliability of the Analysis 

The validation of the analysis of the LS and LH grade-12 tests in mapping the 

test items in the most objective way possible is insured by having the same items 

mapped by another researcher/rater. A specialist in mathematics, especially in grade 12 

level, was asked to map the test items classified in the tables above, regarding the 

TIMSS Advanced 2015 cognitive domains that they assess. Porter et al. (2008) 

emphasize the importance of the rater's background when establishing inter-rater 

reliability.  

The specialist was asked to perform the same coding of a sample of the national 

tests after discussing the mapping techniques and being training on them for some 

questions. The inter-rater reliability using Cohen’s Kappa Reliability Index (1960) is 

then calculated for a sample of 2 tests. The agreement was k=0.77. The results and 

difference in mapping was then resolved. For the differences that appeared in the 

classification of test items, the researcher and the math specialist discussed the 

classification and agreed on a unified way of analysis and unified criteria for 

classification of the test items. When a unified analysis could not be reached, they 

considered the average of the results reached for the corresponding test item. After 

discussion, the researchers continued mapping the remaining test items, and the inter-

rater reliability of another 2 samples was then calculated, and a stronger agreement was 

obtained k=0.88.    
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Chapter Four 

Findings 

This chapter includes four parts: 1) the qualitative analysis of the Lebanese 

mathematics curriculum foundations - through analyzing the introduction and general 

objectives of the main curriculum document (ECRD, 1997a) and the Evaluation Guide 

(ECRD, 2000), 2) the analysis of the document “Details and Results of the Workshops 

Carried out by ECRD as Part of the Curriculum Evaluation and Development Plan” 

(referenced in Appendix G), 3) the analysis of the LH track model and national tests 

(sample model and national tests quantitative analyses are referenced in appendices L 

and M respectively) , and 4) the analysis of the LS track model and national tests 

(sample model and national tests quantitative analyses are referenced in appendices N 

and O respectively).  

4.1. Analysis of the Math Curriculum’s Introduction, General 

Objectives, and The Evaluation Guide 

The introduction and general objectives of the Lebanese mathematics curriculum 

is issued under the Curriculum Document (ECRD, 1997a), referenced as “Main 

Document” in Appendix A. The Evaluation Guide (ECRD, 2000), referenced in 

Appendix D) includes a section in Arabic language titled: General principles about the 

guidelines and the way of developing the official exam questions in mathematics for the 

general secondary school certificate (see Appendix D). This section is analyzed in the 

study. 
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4.1.1. Introduction 

The introduction of the 1997 reformed math curriculum highlights the 

importance of mathematics on all levels (the level of the individual, society, and the 

World). It states that mathematics plays an important role in changing and developing 

societies, understanding the whole world, and developing logical, critical, and creative 

thinking skills. Mathematics helps in modeling precisely and quantitatively the 

description of reality. The introduction describes how the spirit and teaching of 

mathematics are reformed through three axes: (a) Formulation of objectives, which 

stresses the individual construction of knowledge. Students construct their knowledge 

through mental activities by having the opportunity to be immersed in real-life situations 

where inquiry is the starting point. Developing communication through mathematics as 

reading and interpreting mathematical texts, writing proofs, and explaining situations, 

graphs and tables are essential objectives in the reformed curriculum; (b) Remodeling 

Contents, which stresses the importance of eliminating the theoretical overuse and 

emphasizing the practicality of the topics given and introducing the use of calculator and 

computer technologies to raise generations capable of facing socio-economic 

challenges; and (c) Method of Teaching, which recommends starting from real life-

situations, showing that math is not separated from everyday life and ensuring the 

accessibility of mathematics learning by all. These changes constitute an important shift 

in the mathematics curriculum on all levels. 

4.1.2. General Objectives 

The general objectives of the math curriculum are: (a) Mathematical Reasoning 

through training students to construct and evaluate arguments, doubt, abstract, 
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synthesize, etc.; (b) Solving Mathematical Problems by using different mathematical 

strategies in addition to reading and interpreting real life situations; (c) Relating 

Mathematics to the Surrounding Reality by developing research skills, practicing 

scientific approaches, and understanding and valuing the role of mathematics in 

“technological, economic and cultural development”; (d) Communicating  

Mathematically orally and in writing in a variety of contexts; and (e) Valuing 

Mathematics by allowing students to experience the beauty and harmony of 

mathematical theories.  

4.1.3. Evaluation Guide 

The section under the Evaluation Guide, which includes the principles of 

developing mathematics questions in the secondary official examination (see Part I 

Appendix D), contains the bases for the test items’ selection in terms of content and 

format. These criteria are for all grade 12 tracks. In terms of content, this section 

emphasizes following the philosophy of the curriculum and its general and specific 

objectives, having a balance in the three cognitive domains (knowledge, application, and 

reasoning), choosing competencies from different domains and including questions that 

integrate different competencies covering different curriculum topics, not following the 

same type of exams throughout the years by continuously including and excluding same 

topics and questions, and including different forms of questions such as open-ended 

questions, multiple choice questions, questions based on graphs, data, text, etc. A new 

guidelines document was published in 2017 containing similar guidelines (see Part II 

Appendix D). However, the new document adds one guideline which states that 

questions should not be limited to grade 12 content but should also include contents 
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from grades 10 and 11. These guidelines are well aligned with the introduction and 

general objectives of the reformed curriculum.  

4.2. Analysis of the Document “Details and Results of the Workshops 

Carried out by ECRD as Part of the Curriculum Evaluation and 

Development Plan” 

A series of workshops was carried out by ECRD after the implementation of the 

reformed curriculum to reflect on it, evaluate it and recommend ways for improving it. 

Appendix G, represents the proceedings (minutes) of one of these workshops, which is 

dedicated to the mathematics subject at the secondary level. Representatives of different 

educational institutions, such as the Lebanese University, University of Kaslik, 

Secondary School for Girls Saida, Teacher’s Association, Union of Orthodox Schools, 

and other schools, attended these workshops and discussions were made with the 

coordinator of these workshops. The following points are the main points related to the 

third year of secondary education discussed during the workshop, which took place in 

the year 2003 and which pinned out the existence of many problems at the curriculum’s 

level.  

The reformed curriculum was designed first without planning for evaluation. It 

was built based on behavioral objectives. General objectives were inspired from 

standards that prevailed at that time worldwide, then specific secondary objectives, 

content, and textbooks were established. A great confusion regarding what should be 

tested occurred when planning for evaluation started. Therefore, the concept of 

competence was adopted by ECRD and work started toward reforming the curriculum to 

align with the newly- adopted concept.  
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Different things were debatable during the workshops. Among these is the 

reason and importance behind mathematics education. Another is the source of 

problems, being the curriculum, insufficiency of teachers’ guides, or students’ low 

abilities. This lead to another debate on the role of the curriculum’s developers and 

excluding from it proposing teachers’ methods. Another debatable issue was whether to 

keep certain topics or remove them from the curriculum such as “propositional 

calculus”, which is very important for students finishing the LH track and majoring in 

philosophy at the university level.  

Problems related to content were among the discussed issues. Topics such as 

statistics were newly introduced to the secondary education causing great problems as 

they were also new to teachers, while others were included based on the request of other 

curriculum’s developers (such as physics). Moreover, topics were weighed by 

specialists and teachers with great experience but from specific schools and 

backgrounds different from the general average norm of the country, and this showed 

that the time allocated to these topics was not sufficient in reality.  

In short, these minutes reflect the major problems and gaps that may help in 

understanding the situation of assessment under the 1997 curriculum, and show 

indicators of an awareness by the educational community of the existence of problems 

in general, which need to be specified and characterized in more specific ways that 

would guide a new reform. Here exists the importance of this study. 

4.3. Analysis of the LH Model and National Tests 

This section includes the analysis of the LH model tests and national tests.  

4.3.1. LH Track Content 
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The process objectives of the LH track of the secondary cycle are: mathematical 

reasoning, problem solving, and communication, while the content domain objectives 

are: spacial, numerical and algebraic, calculus, and statistics & probability. The contents 

of these domains are distributed over the three years of the secondary cycle but not 

necessarily all included in each. 

Mathematics is assigned two sessions per week for the LH track of grade 12. 

These constitute 60 sessions per academic year. The content domains of this grade level 

and their corresponding topics and allotted time are shown in Table 4. Appendix C 

presents the details of the math contents of the LH track. 
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Table 4: The Math Topics in the LH Track of the Third Secondary Year 

 

These topics were reduced by a decision taken by MEHE and ECRD and after 

establishing the curriculum and issuing the books, because it was found during 

implementation that they were too heavy to be covered in the allocated time. The 

omitted topics include binary operations and group structure under the content domain 

Algebra. They also include exponential growth and exponential function under the 

content domain Calculus. The topic propositional calculus which is also under Algebra 

was added to these omitted topics in the academic year 2016-2017. 

4.3.2. Qualitative Analysis of the Model Tests 
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Nine model tests for the LH track were issued throughout the years. Four model 

tests (LHM1, LHM2, LHM3, and LHM4) were issued in the year 2000 with the 

curriculum documents of the 1997 reformed curriculum in the evaluation guide 

(referenced in Appendix D). Three model tests (LHM5, LHM6, and LHM7) were issued 

in the year 2017, and two model tests (LHM8 and LHM9) were issued in the year 2019. 

In this part of the qualitative analysis, the change that happened in the model tests from 

the date the first model tests were issued to the year 2017 and then 2019 is analyzed. 

This gives insight about the developers’ point of view of the importance of the 

curriculum’s different topics. 

The Evaluation Guide (referenced in Appendix D) contains the model tests 

issued in 2000 (Appendix E presents a sample model test: LHM2). The following 

analysis is extracted from Sleiman’s (2012) analysis of the model tests. 

The model test LHM4 is made up of two problems. One is a problem on 

statistics and the second is a problem on exponential growth and function, a topic 

included in the omitted topics. Therefore, it will not be included in this study as it 

doesn’t totally represent the taught curriculum at this track (Sleiman, 2012) and might 

affect the results. 

Table 1 in Appendix P displays the math topics covered by the model tests as 

well as the official tests studied in this research. Each of LHM1 and LHM2 is made up 

of three problems. Each problem is based on one of the three content domains of this 

track. On the other hand, LHM3 consists of two problems covering Algebra and 

Calculus only. Thus, LHM3 doesn’t cover a considerable part of the curriculum 

(Sleiman, 2012). 
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Moreover, Table 1 in Appendix P shows that the topic definitions and 

representations occurs in each of the three model tests where the given is a graph of a 

rational function in LHM1 and LHM2, while being the algebraic expression of the 

rational function in LHM3. A problem on equations / inequalities is also found in the 

three model tests as problem on equations in LHM2 and LHM3 and as problem on 

inequality in LHM1. A problem on probability constitutes the third problem in LHM1 

and LHM2. A problem on propositional calculus constitutes the third problem in 

LHM3. The topics statistics and simple and compound interest are not included in the 

mentioned model tests. 

On the other hand, model tests issued in the year 2017 and the model tests issued 

in the year 2019 are all three-problem tests (refer to Table 1 in Appendix P). All these 

tests have a problem on definitions and representations and a problem on probability. 

The problems on definitions and representations are of different forms. In the model 

tests LHM5, LHM6, and LHM7, the given in definitions and representations is the 

function’s table of variation, graph, and algebraic expression of the function 

respectively. In the model tests LHM8 and LHM9 the given is the algebraic expression 

and graph respectively. The first four model tests have each a part of a problem on 

statistics which is limited to completing the frequency table, which is part of the content 

in the previous secondary years. Four model tests LHM5, LHM6, LHM8, and LHM9 

have each a problem on equations. The fifth test has a part of the definitions and 

representations problem tackling the solving-an-equation topic. As for the topic 

inequalities, it does not occur in any of these five tests. Test LHM7 is the only among 

these five model tests that includes a problem on compound interest. The topic 
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propositional calculus is not included in any of these tests since it is among the 

suspended lessons starting from the year 2016.   

Table 2 in Appendix P displays the grade points allocated to the math topics in 

the model and official tests for the LH track. In the model tests LHM1 and LHM3, the 

highest grade point is assigned to the topic equalities/ inequalities in LHM1 and LHM3. 

In LHM2, the highest grade point is assigned to definitions and representations. On the 

other hand, in LHM1 and LHM2, the topic probability is assigned the lowest grade. The 

topics propositional calculus and functions have same grade distribution in LHM3. On 

the other hand, the grade distribution in the model tests issued in 2017 and 2019 is the 

same to all. The definitions and representations problem has the highest grade point 

(10). The remaining two problems have 5 grade points each. 

Looking at the length of each model test, it is clear how the model tests issued 

with the curriculum documents differ from the model tests issued in the years 2017 and 

2019. The model tests LHM1, LHM2, and LHM3 have a total of 49 test items making 

an average of about 16 test item per test, while the model tests LHM5, LHM6, and 

LHM7 have a total of 90 test items making an average of about 30 test items per test, 

and the model tests LHM8 and LHM9 have a total of 66 test items making an average of 

about 33 test items per test.  

The qualitative analysis of the model tests shows that the developers’ view 

regarding the importance of certain topics has changed over time. The topic 

propositional calculus and inequalities under the topic equalities and inequalities, 

which appear in the model tests before 2017, are considered unimportant over time; 

therefore, the first was omitted in the year 2017, while the second was never addressed 
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in any of the model tests issued in the years 2017 and 2019. On the other hand, the topic 

simple and compound interest which was never addressed in the model tests before 

2017, was regarded as important in the model tests of the year 2017, but then it was 

neglected in the model tests of the years 2019. The topic statistics was also considered 

important again, so it was tackled in the model tests of the years 2017 and 2019 but at a 

basic level. Moreover, the Algebra content domain which is represented by the topic 

equalities and inequalities does not seem to have a considerable importance since it can 

be replaced by the topic simple and compound interest which is under Calculus content 

domain.  

The change in the model tests is investigated further in terms of content and 

cognitive domains in the Qualitative Analysis of the LH Model and National Tests’ Test 

Items. 

4.3.3. Qualitative Analysis of the National LH Math Tests 

The sixteen national math tests (sessions 1 and 2) of the years 2011 to 2019 for 

the LH track are analyzed in this section. The official tests of year 2014 were not put in 

public since Lebanese teachers were on strike, and the committee responsible for 

correcting and grading the national tests abstained. Appendix H presents a sample 

national test-LH182 which is the national test of the 2nd session of the year 2018). 

Table 1 in Appendix P displays the math topics covered by the national tests of 

the years starting from 2011 till 2019. Each official test consists of three problems 

covering the three content domains except for the official tests LH112 and LH122 which 

do not cover the domain Algebra.  
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According to table 1, all national tests include problems on the topic definitions 

and representations. The topic probability is also included in every national test, while 

the topic propositional calculus has no problems in any national test. The topic 

equations has test items in the national tests of every year, except for the official tests 

LH112 and LH122. No questions on inequalities are included in the official tests. 

Compound interest problems are just included in the official tests LH112 and LH122 

instead of the equation problems. The official test LH192 includes a problem combining 

both equations and compound interest topics. The official tests LH111, LH112, LH131, 

LH152, LH162, LH172, and LH191 have, each, a problem combining both statistics 

and probability. However, the occurrence of the statistic topic here is just limited for 

basic knowledge on statistics taken in previous years.  

In short, the topics propositional calculus, inequalities under the topic equations 

and inequalities, and statistics are never addressed although the number of sessions 

allocated to them according to the syllabus is not little, that is 10, a fraction of 10, and 

10 hours respectively. Moreover, the topic simple and compound interest is addressed in 

only three out of 16 official tests although it also constitutes a good portion of the topics 

in the syllabus having allocated time of ten hours. These topics form around 50 to 60% 

of the topics but are rarely or never addressed. 

Table 2 in Appendix P displays the grade points allocated to the math topics in 

the national tests for the LH track. The grades allocated the three content domains is 

constant in all the official tests. Algebra and Statistics and Probability domains are 

allocated 5 points each out of a total of 20. The highest grade points (half the total 

grade:10 points) are assigned to the problem on definitions and representations in each 
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official test. The official tests LH121, LH131, LH151, LH181, LH182, LH191, and 

LH192 include a test item on equations (1.2 – Equations & Inequalities) in the problem 

of definitions and representations which caused the difference in the distribution in 

Table 2. Similarly, official test LH162 has a test item on equations in the problem on 

probability and the official test LH192 has a test item on compound interest in the 

problem on equations.  

The qualitative analysis of the national math tests shows that the scale of 

importance given by the curriculum to most of the topics, as reflected by the content and 

number of hours allocated to each, differ from the scale of importance shown in the tests 

to these topics, as reflected by the test items occurrence and grade distribution. While 

the topic definitions and representations has an equal number of allocated hours as the 

domain statistics and probability, the first is assigned double the grade points assigned 

to the latter and a greater number of test items.  On the other hand, the topic simple and 

compound interest rarely occurs in the national tests, unlike the topic 

equations/inequalities which is allocated the same number of hours and occurs in almost 

every national test, and the topic probability which is allocated half the number of hours 

and occurs in all national tests.  

4.3.4. Qualitative Analysis of the LH Model and National Tests’ Test 

Items 

This section aims at analyzing qualitatively and comparing the model and 

national tests to check whether the 2017 issued model tests have reflected more the 

previous national tests or have impacted the subsequent national tests, and how. The test 

items of the model tests and national tests are studied. The analysis is based on the 
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topics covered. Out of the six topics constituting the math curriculum at this track, the 

topics propositional calculus and inequalities occur only in the model tests. 

Propositional Calculus (Under Algebra Domain) 

Table 3 in Appendix P displays the occurrences of test items on the topic 

propositional calculus as well as the tests in which they appear. No test items under this 

topic are included in any of the national tests studied while they occur in one of the 

model tests. Thus, no alignment exits between the national tests and the model tests this 

topic until the year 2017, when this topic was added to the suspended topics under the 

LH track. This reflects that the curriculum, in this case, is modified to be based on 

assessment rather than modifying assessment to be aligned with the curriculum content. 

Equations & Inequalities (Under Algebra Domain) 

Table 4 in Appendix P displays the occurrences of test items on this topic as well 

as the tests in which they appear. The test items require implicitly three steps: 

identifying the unknown, translating problems which are given in word form into 

equations or inequalities, and solving the system. The cognitive abilities required for 

these steps are: knowing, reasoning, and knowing-and-applying respectively. 

The following is a problem on equations from the model test LHM2.  
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Figure 1: Sample Problem 1 on Equations from the Model Test LHM2 

The following is a problem on equations from the model test LHM5. 

 

Figure 2: Sample Problem 2 on Equations from the Model Test LHM2 

The model tests issued in 2017 and 2019 that include problems on equations 

have a close structure but different real life example, and some require higher cognitive 

skills than the questions of the model tests that were issued in the year 2000. 

The following is a sample problem on equations retrieved from the national test 

LH162. 
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Figure 3: Sample Problem 3 on Equations from Session-2 National Test of the Year 

2016 

All the national tests that include a problem on equations include some test items 

on systems of equations as in test items 1, 2a, and 2b and some test items that require 

forming and solving an equation with one unknown or some calculations to find the 

price of several items after a discount as in part 2c in the above problem. The second 

part of test items also requires translating the situation into an equation and then 

solving or doing the calculation, and this also requires the same cognitive abilities 

required by the steps on the system of equations part. The part on system of equations 

differs in structure among the tests. In some tests, the system of equations is given, then 

a situation is given and students are required to show that it models the previously 

given system. In other tests, the situation is directly given and students have to translate 

it to a system and solve. In both structures, the same abilities are required and the same 

objectives are assessed.  

The test items on equations in the model tests of the years 2017 and 2019 and all 

the national tests are more variant in structure, situations, and number than the previous 

model tests. The problems in both the model and national tests have real life contexts. 

We conclude that the model tests and the national tests partially align and match under 

equations before the year 2017 and are well aligned after the year 2017. 

 Inequalities, on the other hand, does not appear in the national tests to be 

compared to test items corresponding to it in the model tests issued in the year 2000. 
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Thus, the national tests are not aligned with the model tests under inequalities before the 

year 2017.  

In fact, this reflects how the model tests are changing based on assessment and to 

align more with the curriculum contents and objectives. 

Definitions and representations (Under Calculus Domain) 

Table 5 in Appendix P displays the test items on definitions and representations 

and the tests in which they appear. This topic is included in all national exams being 

assigned half the test’s grade points which makes it considered as a very important 

topic. The cognitive domains required by the test items under this topic vary between: 

knowing, applying or both, and sometimes reasoning. 

The following is a sample problem on definitions and representations retrieved 

from the model test LHM3. This example is made up of two questions. 

 

Figure 4: Sample Problem 1 on Definitions and Representations from the Model Tests 

LHM3 

These questions require: finding the limits to answer the first part, finding the 

derivative, solving f’(x) = 0, (d) studying the variation, and sketching the graph to 

answer the second part (Sleiman, 2012).  
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The following is sample problem on definitions and representations topics 

retrieved from the model tests LHM8. 

 

Figure 5: Sample Problem 2 on Definitions and Representations from the Model Tests 

LHM8 

The model tests issued in 2017 and 2019 have similar structure, length, and a 

wide variety of test items under this topic. There are big differences between sample 
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problems 1 and 2 in terms of specific objectives covered as well as the cognitive 

domains required. Sample problem 2 is more comprehensive of the topic than sample 

problem 1. 

Questions under the Definitions and representations topic in the national tests 

are extended in some parts in a somehow guided way where each test item asks about a 

step in the solution. For example, instead of being asked to prove an asymptote, students 

are asked to find the limits then find the asymptote. The following is a sample problem 

on definitions and representations retrieved from the national test LH182. It also starts 

with the algebraic form of a rational function as in sample problem 2 but has several 

specific, step-by-step questions. 
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Figure 6: Sample Problem 3 on Definitions and Representations from the National Test 

LH182 

From samples 1 and 3, we conclude that the test items under the topic definitions 

and representations in both the model tests issued in the year 2000 and national tests 

have in some parts similar content but different structure. However, the questions in the 

national tests are more elaborated and varied. From samples 2 and 3, it is noticed that 

the questions under the definitions and representations problem in the national tests are 

similar, under this topic, to the model tests issued in 2017 and 2019. However, the 

model tests issued in 2017 and 2019 have more test items giving all the possible forms a 

certain question might have. Moreover, the questions in both the model and national 

tests do not describe real-life situations but are purely abstract. National tests LH122, 

LH131, LH151, LH162, LH181, LH182, and LH191 are similar to the model tests of 

the years 2017 and 2019, however, they include test items on a different topic- 

equations. We conclude that the national and model tests are also partially aligned under 

the topic definitions and representations before the year 2017, but have a better 

alignment starting from the year 2017 which shows that the revision of model tests is 

being made based on assessment and not on a rational revision of the curriculum and its 

goals and objectives. 

 

Simple Interest, Compound Interest (Under Calculus Domain) 

. Table 6 in Appendix P presents the tests items under this topic and the tests 

where they appear. This topic appears in the national tests in only three tests where the 
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test items are mainly about calculating the compound interest. The cognitive abilities 

required for these test items are mainly knowing and applying. 

Only one objective out of 6 objectives under this topic is addressed in the 

national tests. The remaining five are never addressed. 

The following is a sample interest problem retrieved from the national test 

LH112.  

 

Figure 7: Sample Problem 1 on Simple and Compound Interest from the National Test 

LH112 

Test items under this topic are only included in the national tests and the model 

tests of the years 2017 and 2019. The model tests issued in 2000 include no test items 

under this topic to compare with the test items of the national tests. Therefore, the model 

and national tests are not aligned under the topic simple and compound interest before 

the year 2017. 

The following is the interest problem retrieved from the national test 

LHM7.  
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Figure 8: Sample Problem 2 on Simple and Compound Interest from the Model Test 

LHM7 

This problem is very similar in content and structure to the problems in the 

national tests under the topic simple and compound interest. However, although it has 

less parts, these parts tackle the same ideas tackled by the national tests under the topic. 

If we compare the national tests of the years 2017 and 2018, none has a question on this 

topic. Therefore, a lack of alignment exists under this topic between the model tests 

LHM5, LHM6, and LHM7 and the national tests LH171, LH172, LH181, and LH182 

representing both the same period of time. If we consider the model tests of the year 

2019, they do not include problems under this topic, while the national test LH192 

includes a part on simple and compound interest under the equations problem. 

Therefore, there is no alignment between the national tests and the model tests of the 

year 2019. 

In fact, the topic simple and compound interest is not considered as an important 

topic since even when it is tackled, it appears in one or two very simple test items which 

are routine questions.   

Statistics (Under Statistics and Probability Domain) 
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Table 7 in Appendix P displays the tests items under this topic as well as the 

tests they appear in. The cognitive abilities required for these test items are mainly 

knowing. This topic is never addressed in the model tests issued with the curriculum 

documents. However, it occurs in 4 out of the model tests of the years 2017 and 2019, 

but limited to completing the table which is an objective covered in the previous grade 

levels. This topic is present in half the national tests, and its occurrence is also limited to 

the mentioned objective and sometimes to finding the average of the given data. 

Therefore, a lack of alignment exists under this topic between the national tests and the 

model tests issued with the curriculum documents, but a partial alignment exists 

between the national tests and the model tests of the years 2017 and 2019. 

Probability (Under Statistics and Probability Domain) 

Table 8 in Appendix P displays the tests items under this topic as well as the 

tests they appear in. Its problems include test items to find the probability of events 

using basic rules of probability and the rules of conditional probability. The cognitive 

abilities required for these test items are mainly knowing and applying. 

The following is a sample probability problem retrieved from the model test 

LHM2
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Figure 9: Sample Problem 1 on Probability from the Model Test LHM2The following is 

a sample probability problem retrieved from the model test LHM7. 

 
 

 

Figure 10: Sample Problem 2 on Probability from the Model Test LHM7 

The problems on probability in the model tests of the years 2017 and 2019 have 

similar structure and similarly tackle all the specific objectives under this topic. Samples 

one and two show the big difference between the model tests issued in the year 2000 

and the model tests of the years 2017 and 2019 in terms of content coverage and 

diversity of test items. 

The following is an example of the probability problems retrieved from the 

model test LH181. 
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Figure 11: Sample Problem 3 on Probability from the National Test LH181 

Thus, we conclude from the previous three samples that the test items under 

probability in the model tests of the years 2017 and 2019 and national exams are more 

numerous than those in the model tests issued in the year 2000, yet the problems are 

similar in structure.  

The qualitative analysis in this section shows that the topics inequalities and 

propositional calculus were never addressed in the national tests and the model tests of 

the years 2017 and 2019, but were addressed in the model tests issued in the year 2000. 

The topic propositional calculus was not addressed in the model tests and national tests 

starting from 2017 because it was omitted from the required topics for this track. The 

topic simple and compound interest didn’t appear in the model tests issued in the year 
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2000 and the model tests of the year 2019, and was rarely addressed in both the model 

tests of the year 2017 and the national tests. Moreover, the topic equations, definitions 

and representations, and probability are over-emphasized and include a variety of test 

items in the model tests of the years 2017 and 2019 and national tests compared to the 

model tests issued in the year 2000. The topic statistics was never addressed in the 

model tests before the year 2017, but occurred in most of the model tests of the years 

2017 and 2019 and in half of the national tests. However, its occurrence was limited to a 

couple of basic questions which are taken in the previous years.  

Moreover, many specific objectives were not tackled in both the model tests and 

the national tests. Many of these objectives are under the topics simple and compound 

interest and statistics. All the specific objectives under statistics for grade 12 were never 

addressed. Some of the specific objectives under the topic equations were never 

addressed. Thus, model tests are obviously modified based on assessment excluding the 

topics and specific objectives that never occur in the previous national tests and 

maintaining a low occurrence of certain topics, instead of basing the revision on the 

curriculum’s objectives. 

A steady structure and content exist in all the national tests throughout the years. 

Three problems on the topic definitions and representations, equations, and probability 

are present in almost all of the tests. The topic equations is rarely replaced with the topic 

simple and compound interest, but when it was replaced, it appears as a part or two in 

one of the other two problems on probability and definitions and representations. The 

occurrence of the simple and compound interest topic is limited to session-2 of the 
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national tests. The topic propositional calculus which was neglected in many national 

tests was added to the suspended topics later. 

In fact, three topics are considered essential in the national test: definitions and 

representations, probability, and equations. The topic simple and compound interest is 

rarely addressed, and statistics of grade 12 and inequality are completely neglected.  

LH official tests, as analyzed qualitatively, help to some extent in the 

implementation of the reform of mathematics education as mentioned in the 

mathematics curriculum’s introduction and which emphasizes the nonseparation of 

mathematics from real-life but eliminating the theoretical overuse and including the use 

of technologies. Test items under the topic definitions and representations which has the 

most test items in the national tests occur in a purely abstract context separated from any 

life application which contradicts the spirit of the reform. As for the use of calculators 

and technological tools, the use of calculators is limited to simple calculations which 

might lead students to performing lesser mental calculations by over-depending on 

them. 

The process objectives of the LH track, as presented in the curriculum document, 

emphasize mathematical reasoning, solving mathematical problems, and communicating 

mathematically (ECRD, 1997a). As for communication, the subskills under 

communication in the process objectives of the LH track under the main curriculum 

document (Appendix A) are limited to: 1) getting the formulas and relations out of a 

mathematical text and 2) doing the work with precision. According to these subskills, 

and as shown in the qualitative analysis of the LH national tests, this objective is 

reflected to a good extent in the official tests. 
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4.3.5. Quantitative Analysis of the LH National Tests 

The percentages of test items under the content and cognitive domains of the 

model tests and national tests are presented in tables, compared, and analyzed in this 

section. The Pearson Product-Moment correlation coefficients between the data in the 

resultant tables are then presented, interpreted and discussed. 

4.3.5.1 – Overall Alignment Between the Model Tests and the National Tests 

According to the test item definition adopted in this study, there exist 205 test 

items in 8 model tests and 417 test items in 16 national tests. For the sake of having a 

unified base for comparison, the data in the Table AllModLH, that presents the 

quantitative data of the nine model tests, and Table OffExLH, that presents the 

quantitative data of the sixteen national tests, were converted to percentages. Table 1 in 

Appendix Q displays the resultant percentages of the test items in all the model and 

national tests distributed over the cognitive domains and topics they tackle.  

According to Table 1, the model and national tests, compared to each other in 

terms of their test items’ percentages, cover in a balanced way most of the math 

curriculum topics. The topic definitions and representations is assigned around half of 

the test items (50.73%) in the model tests and (52.76%) in the national tests. Equations 

and probability are two topics assigned almost equal amounts of test items in the 

national tests (17.75% and 17.98 % respectively), while they are assigned 18.05% and 

15.12% respectively in the model tests. Statistics comes in the third place having 

10.07% of the test items in the national tests and 11.71% in the model tests. The topic 

simple and compound interest has the lowest percentage with very close values in the 

national (1.44%) and the model tests (1.46%). The topic propositional calculus has a 
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greater percentage in the model tests (2.93%) than in the national tests (0%) since it was 

never addressed in the latter and then omitted in the year 2017 from the topics required 

for grade 12 LH track. 

 Table 1 in Appendix Q shows an imbalance between the cognitive domains in 

each the model and national tests. About half of the test items in both the model 

(50.85%) and the national tests (51.57%) require the cognitive domain knowing. Next 

required cognitive domain is applying being required by 33.45% of the test items in the 

model tests and 38.81% in the national tests. Reasoning is required by the least 

percentage of test items in both the model tests (15.69%) and the national tests (9.62%) 

with an obvious discrepancy. Both the model tests, representing the curriculum, and the 

national tests emphasize knowing over applying and reasoning. The curriculum 

emphasizes reasoning much more than the national tests do, as Mathematical Reasoning 

is stated in the curriculum as the first of the general objectives, as well as the first of the 

specific objectives of each cycle; while the national tests emphasize applying more than 

the curriculum does.  

Correlations were made, using Pearson Product-Moment coefficient by 

Microsoft Excel, between the calculated percentages by correlating data in Table 1 of 

Appendix Q. Correlations were not made between the specific objectives in Tables 

AllModLH and OffExLH since it is hard to have a good correspondence under every 

specific objective and cognitive domain. Thus, to have more valid results, an overall 

correlation was calculated between all cells of the model tests and all cells of the 

national tests, correlations under each math domain between the model and national 
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tests were calculated, and correlations under each cognitive domain between the model 

and national tests were calculated.  

Table 5 presents the correlation between all the national tests of the years 2011 

to 2019 and the model tests for the LH track. 

Table 5: Correlations Between the National Tests of the Years 2011 to 2019 and the 

Model Tests for LH Track 

 

According to Table 5, the overall correlation between the model tests and the 

national tests is very high (r=0.97). This is because the percentages are very close under 

both the math domains and the cognitive domains.  

The correlation between the national tests and model tests in terms of the 

cognitive domains is similarly calculated between the numbers in the columns of each 

domain of Table 1 in Appendix Q and presented in Table 5. The correlation, refer to 

Table 5, between the national tests and model tests in terms of knowing is 0.99, applying 

is 0.99, and reasoning is 0.85.  

Correlations between the model and national tests in terms of the math domains 

Algebra, Calculus, and Statistics and Probability were similarly calculated by finding 

Pearson Product-Moment coefficient between the data in the rows of Table 1 in 
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Appendix Q. The correlation in terms of Algebra is 0.93, Calculus is 0.974, and 

Statistics and Probability is 0.94 between the national tests and model tests. 

The correlations under the cognitive domains and the math domains are very 

high. This is because the percentages under each math content and cognitive domain are 

very close. Discrepancy exists in the percentages under reasoning especially in the topic 

propositional calculus and definitions and representations causing the correlation under 

this cognitive domain not perfect. Reasoning under these topics is more emphasized in 

the model tests than the national tests.  

In short, according to the analysis presented in this section, the national tests are 

well aligned with the model tests under all content domains. Alignment is almost perfect 

at the cognitive domains knowing and applying, but not at reasoning which is the first 

general and specific objective of the math curriculum for the LH tack. Moreover, the 

national tests give great importance to certain topics while ignoring some others.   

4.3.5.2 – Alignment Between the Model Tests and the National Tests over 

the years 2011-2013, 2015-2016, 2017-2018, and 2019 and its Evolution 

4.3.5.2.1 – Alignment Between the Model Tests and the National Tests 

More accurate results are obtained when comparisons and correlations are made 

between the national tests and their corresponding model tests. Therefore, to study the 

alignment in a more valid way, comparison and correlations between the model tests 

and the national tests over the years 2011-2013, 2015-2016, 2017-2018, and 2019 are 

made in this section. Comparison is made between the model tests (LHM1, LHM2, and 

LHM3) issued with the curriculum documents (in 2000) and the national tests of the 
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years 2011-2013 and 2015-2016, between the model tests (LHM5, LHM6, and LHM7) 

issued in the year 2017 and the national tests of the years 2017-2018, and between the 

model tests (LHM8 and LHM9) issued in the year 2019 and the national tests of this 

year are made. This comparison is in terms of content domains and cognitive domains to 

see how the content and cognitive domains coverage is in each set, then correlations are 

calculated to check alignment of each set.  

According to the test item definition adopted in this study, there exist 49 test 

items in the three model tests issued in the year 2000, 90 test items in the three model 

tests issued in the year 2017, 66 test items in the two model tests issued in the year 

2019, 140 test items in six national tests (2011-2013), 104 test items in four national 

tests (2015-2016), 113 test items in four national tests (2017-2018), and 60 test items in 

four national tests of the year. For the sake of having a unified base for comparison, data 

in Tables Mod, ModLH5-7, ModLH8-9, NewModLH, OffExLH11-13, OffExLH15-16, 

OffExLH17-18, and OffExLH19 were changed to percentages. Tables 2, 3, and 4 in 

Appendix Q display the resultant percentages of the test items distributed over the 

cognitive domains and topics they tackle. Table 2 presents the percentages of test items 

in the model tests issued in the year 2000 and the national tests of the years 2011-2013 

and 2015-2016. Table 3 presents the percentages of test items in the model tests issued 

in the year 2017 and the national tests of the years 2017-2018, and Table 4 presents the 

percentages of test items in the model tests issued in the year 20019 and the national 

tests of the same year. 

Content Domains 
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When comparing the model tests issued with the curriculum documents to the 

national tests of the years 2011-2013 and the national tests of the years 2015-2016, it is 

obvious in table 2 in Appendix Q that the model tests and the corresponding national 

tests do not tackle in a balanced way the content domains of the math curriculum. The 

percentages of the test items in the model tests are distributed over four out of six topics, 

while they are distributed in the national tests of the years 2011-2013 over five topics 

and of the years 2015-2016 over four topics. More than half of the test items are 

assigned to the topic definitions and representations (57.14 %) in the model tests, (53.93 

%) in the national exams of the years 2011-2013, and (50.48 %) in the national exams of 

the years 2015-2016.  

The topic definitions and representations has the highest percentage of test items 

in all tests. The topic equations and inequalities has the second highest percentage in the 

old model tests (26.53%) and the national tests of the years 2015-2016 (23.56%), while 

it has the third highest percentage in the national tests of the years 2011-2013 (12.5%) 

after the topic probability (17.86%).  

Considerable discrepancies are obvious between the percentages of the test items 

in these model tests, and each of the national tests of the years 2011-2013 and the years 

2015-2016 under the topics propositional calculus (12.24%, 0%, and 0% respectively), 

statistics (0%, 12.14%, and 9.62% respectively), and probability (4.08%, 17.86%, and 

16.35% respectively). Considerable discrepancy is also obvious under the topic 

equations between the national tests of the years 2011-2013 (12.5%) and each of the 

model tests (26.53%) and the national tests of the years 2015-2016 (23.56%). As for the 

topic simple and compound interest, although there are no test items on this topic in the 
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model tests and the national tests of the years 2015-2016, its percentage in the national 

tests 2011-2013 is very low (3.57%).  

When comparing the model tests of the year 2017 to the national tests of the 

years 2017-2018, it is obvious in Table 3 in Appendix Q that the model tests and the 

corresponding national tests cover in a balanced way some of the content domains of the 

math curriculum. While the model tests and the national tests of the years 2017-2018 

cover the five topics of the math, the national tests cover only four topics. The topic 

propositional calculus had become among the suspended lessons for those years. The 

topic definitions and representations has the highest percentages of test items in the 

model tests issued in 2017 (46.67%) and the national tests of the years 2017-2018 

(53.53%) constituting around half of the test items. Then comes probability with 

16.67% of the test items of the model tests and 19.47% of the test items of the national 

tests of the years 2017-2018. Equations follows with a discrepancy between its 

occurrence in the model tests and that in the national tests of the years 2017-2018 

(13.33% and 19.03% respectively). A considerable discrepancy is obvious under 

statistics with a percentage of 20 in the model tests and of 7.97 of the test items in the 

national tests of the years 2017-2018. Lastly comes simple and compound interest with 

a small percentage (3.34 %) in the model tests and with no test items in the national tests 

of the years 2017-2018.  

Comparing the model tests of the year 2019 to their corresponding national tests 

of the year 2019, it is obvious in Table 4 of Appendix Q that the model tests and their 

corresponding national tests assess in a more balanced way all of the topics of the math 

curriculum. The model tests cover four topics, while the national tests of the years 2019 
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cover all the five topics of the math curriculum. The topic propositional calculus is 

among the suspended lessons for this year. The topic definitions and representations has 

the highest percentages of test items in the new model tests (51.51%) and the national 

tests of the years 2019 (52.49%) constituting around half of the test items. Then comes 

probability with 21.21% of the test items of the model tests and 18.33% of the test items 

of the national tests of the year 2019. Equations follows with percentages of 18.16 and 

17.51 in the model tests and the national tests of the year 2019 respectively. Statistics 

has a percentage of 9.09 in the model tests and of 18.33 of the test items in the national 

tests of the year 2019. Lastly comes simple and compound interest with a very small 

percentage (1.66%) in the national tests and with no occurrence in the model tests of the 

year 2019.  

In short, the qualitative analysis of the model and national tests over the 

mentioned sets of years shows considerable discrepancies in test item percentages in the 

national tests of each of the years 2011-2013 and 2015-2016 and the model tests issued 

in the year 2000 under the content domains mainly Algebra and Statistics and 

Probability. Discrepancy exists in the percentages of national tests of the years 2017-

2019 and the model tests of the year 2017 mainly under the domain Statistics and 

Probability. The national tests and the model tests of the year 2019 have close 

percentages under all content domains. A noticeable change exists in the percentages of 

test items under all the math topics of the model tests of the year 2019 being closer to 

the percentages of the national tests of the previous years. This intersects with the results 

of the qualitative analysis of the LH track tests: the modifications made to the 
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curriculum were made to be aligned with assessment and not based on a revision of the 

curriculum and its objectives. 

Cognitive Domains 

As to the cognitive domains, Tables 2, 3, and 4 in Appendix Q show that through 

the four periods, the model tests and their corresponding national tests have the 

following close percentages under the cognitive domain knowing ranging between 50% 

and 51.13%.  

However, discrepancies occur under the domains applying and reasoning over 

the periods 2011-2013, 2015-2016, and the year 2019 being the highest in the model 

tests and national tests of the year 2019. The following are the respective percentages 

under the domain applying: 

- 32.99% for the model tests issued in 2000 and 41.61% for the national 

tests of the years 2011-2013 

- 32.99% for the model tests issued in 2000 and 36.06% for the national 

tests of the years 2015-2016 

- 34.63% for the model tests issued in 2017 and 35.84 % for the national 

tests of the years 2017-2018 

- 32.2% for the model tests issued in 2019 and 42.2 % for the national tests 

of the year 2019. 

The following are the respective percentages under the domain reasoning: 

- 17% for the model tests issued in 2000 and 10.83% for the national tests 

of the years 2011-2013 



91 
 

- 17% for the model tests issued in 2000 and 9.455% for the national tests 

of the years 2015-2016 

- 14.26% for the model tests issued in 2017 and 10.62 % for the national 

tests of the years 2017-2018 

- 16.64% for the model tests issued in 2019 and 5.14 % for the national 

tests of the year 2019. 

In short, the curriculum, as demonstrated in the model tests, and the national 

tests emphasize the cognitive domain knowing over applying and reasoning. However, 

more attention is given by all the model tests to the domain reasoning than the national 

tests over the mentioned periods of time. It is also noted that the national tests of the 

year 2019 has the lowest percentage under the domain reasoning. 

Correlations 

In addition to percentages, correlations were calculated between the respective 

numbers in Tables 2, 3, and 4 in Appendix Q. Correlations were calculated between the 

model tests issued in 2000 and the national tests of the years 2011-2013, the model tests 

issued with the curriculum documents and the national tests of the years 2015-2016, the 

model tests issued in 2017 and the national tests of the years 2017-2018, and the model 

tests issued in 2019 and the national tests of the year 2019. Table 6 presents these 

correlations. 
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Table 6: Correlations Between the National tests of the Years 2011-2019 and the Model 

Tests for Grade 12 LH Track 

 

According to Table 6, the correlation is r = 0.695 between the model tests issued 

with the curriculum documents and the national tests of the years 2011-2013. This 

correlation is mainly because of the imbalance of content coverage between the two sets 

of the topics propositional calculus, simple and compound interest and statistics and the 

discrepancy in the percentages of test items under probability. The overall correlation is 

r=0.817 between the model tests of the year 2000 and the national tests of the years 

2015-2016. The overall correlation is higher between the model tests issued in 2017 and 

the national tests of the years 2017-2018 (0.87) and higher between the model tests 

issued in 2019 and the national tests of the year 2019 (0.9).  
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Model tests issued in the year 2000 and the national tests of the years 2011-2013 

are aligned under the cognitive domains knowing and applying having high correlations, 

but not under reasoning where the correlation is -0.084. As for the content domains. The 

model and national tests under this period are well aligned under Calculus and Statistics 

and Probability, but not under Algebra under which a low correlation exists (0.375). 

Model tests issued in the year 2000 and the national tests of the years 2015-2016 

are aligned under the cognitive domains knowing and applying having high correlations, 

but not under reasoning where the correlation is -0.064. As for the content domains. The 

model and national tests under this period are also well aligned under Calculus, but not 

under Algebra under which a low correlation exists (0.484) and Statistics and 

Probability where the correlation is average (0.549). 

Model tests issued in the year 2017 and the national tests of the years 2017-2018 

are very well aligned under all cognitive domains and content domains (correlation 

ranging between 0.69 and 0.98) except Statistics and Probability content domain where 

the correlation is average (0.51). 

Model tests issued in the year 2019 and the national tests of the year 2019 are 

very well aligned under all cognitive domains and content domains (correlation ranging 

between 0.98 and 0.99) except for reasoning cognitive domain where the correlation is 

very low (0.24). 

4.3.5.2.2 – Evolution of the National Tests of the LH track Over the Years 

In this section, comparison between the national tests of the years 2011-2013, 

2015-2016, 2017-2018, and 2019 is in terms of content domains and cognitive domains 
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to see the evolution of the national test is over time, then correlations are calculated to 

check their alignment. 

Content Domains 

Comparing the national tests of the years 2011-2013, 2015-2016, 2017-2018, 

and 2019 in terms of math topics, it is obvious, according to tables 2, 3, and 4 in the 

appendix Q, that the topic definitions and representations has close percentages among 

the tests of the four periods (53.93%, 50.48%, 53.53%, 52.49). The topics probability 

and statistics have also close percentages among the tests of the three periods with 

17.86%, 16.35, 19.47% and 18.33% for probability and 12.14%, 9.615%, 7.97% and 

10% for statistics. Discrepancies are found in the percentages of the two topics 

equations (12.5%, 23.56%, 19.03%, and 17.51%) and simple and compound interest 

(3.57%, 0%, 0%, and 1.66%). While the topic equations is being more emphasized, the 

topic simple and compound interest is being more neglected with the years.  

Cognitive Domains 

As to the cognitive domains, Tables 2, 3, and 4 in Appendix Q show that the 

national tests of the years 2011-2013, 2015-2016, 2017-2018, and 2019 have close 

percentages under the cognitive domain knowing (47.56%, 54.49%, 53.54 %, and 52.22 

% respectively). 

Close percentages also exist under the cognitive domain applying 41.61% for the 

national tests of the years 2011-2013, 36.06% for the national tests of the years 2015-

2016, 35.84 % for the national tests of the years 2017-2018, and 42.2 % for the national 

tests of the year 2019. Percentages under reasoning, on the other hand, are very close 
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between the national tests of all periods except for the tests of the year 2019 (10.83%, 

9.455%, 10.62%, and 5.14% respectively). 

In short, the national tests cover most of the content domains similarly. The 

percentages under all cognitive domains are also very close except under the domain 

reasoning where a noticeable decline in the percentage under this domain occurs in the 

national tests of the year 2019. 

Correlations 

Correlations were made between the national tests of the years 2011-2013 and 

the years 2015-2016, the national tests of the years 2011-2013 and the years 2017-2018, 

the national tests of the years 2011-2013 and the year 2019, the national tests of the 

years 2015-2016 and the years 2017-2018, the national tests of the years 2015-2016 and 

the year 2019, the national tests of the years 2017-2018 and the year 2019. When taking 

the correlations between the national tests, the topic propositional calculus had been 

excluded. The fact is that this topic was never addressed in any national test before the 

year 2017, and it was omitted since the year 2017. Therefore, keeping it in the national 

tests of the years before 2017 and omitting it in the tests of the years 2017 till 2019 

naturally resulted in tables which are not of equal size and structure to be correlated. 

Moreover, keeping it will affect slightly the correlation results. To solve this problem, 

we had to remove that topic from Tables 2, 3, and 4 in Appendix Q when doing the 

correlations in this section. 
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Table 7: Correlations Between the National Exams of the Years 2011-2019 and the 

Model Tests for Grade 12 LH Track 

 

The overall correlations between the official tests of the years 2011-2013 and the 

national tests of the years 2015-2016, the national tests of the years 2011-2013 and the 

years 2017-2018, the national tests of the years 2011-2013 and the year 2019, the 

national tests of the years 2015-2016 and the years 2017-2018, the national tests of the 

years 2015-2016 and the year 2019, the national tests of the years 2017-2018 and the 

year 2019 are very high (0.945, 0.9, 0.97, 0.97, 0.97, and 0.95 respectively) which 

shows that the national tests of the years 2011-2013, 2015-2016, 2017-2018 and 2019 

are consistent with each other. 
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In terms of cognitive domains, refer to table 7, the correlations between the 

national tests of the years 2011-2013 and the years 2015-2016, the national tests of the 

years 2011-2013 and the years 2017-2018, the national tests of the years 2011-2013 and 

the year 2019, the national tests of the years 2015-2016 and the years 2017-2018, the 

national tests of the years 2015-2016 and the year 2019, the national tests of the years 

2017-2018 and the year 2019. are high positive under the cognitive domain knowing 

(ranging between 0.957 and 0.99) and applying (ranging between 0.967 and 1). These 

correlations reflect the consistency between the tests under each set under the cognitive 

domains knowing and applying. On the other hand, correlations under the domain 

reasoning are also high between all the tests of the studied sets except between the tests 

2011-2013 and 2019 (0.49). 

In terms of content domains, refer to table 7, the correlations between the 

national tests are very high under all domains Algebra, Calculus, and Statistics and 

Probability. 

In fact, the correlations between the national tests show that the tests did not 

change over the years. They are steady in terms of content domains and cognitive 

domains coverage. This is despite the considerable change that happened in the model 

tests between the year 2000 and 2017.  This in turn emphasizes the conclusion of the 

qualitative analysis of the LH track model and national tests that assumes that the model 

tests representing the curriculum were modified to align with the assessment and not 

based on a revision of the curriculum’s objectives.  

4.3.5.3 – Correlations Between the Model Tests and the Official Tests of Sessions 1 

and 2 



98 
 

To study if there is any difference in the alignment between the curriculum and 

session-1 and session-2 official tests, comparison is made in this section between the 

model tests issued with the curriculum documents and the corresponding official 

session-1 and session-2 tests (of the years 2011-2013 and 2015-2016), between the 

model tests issued in 2017 and the corresponding official session-1 and session-2 tests 

(of the years 2017-2018), and between the model tests of the year 2019 and their 

corresponding official tests of the year 2019. Comparison is also made between sessions 

1 and 2 official tests of the years 2011-2013 and 2015-2016, between sessions 1 and 2 

official tests of the years 2017-2018, and between session 1 and 2 official tests of the 

year 2019 to see how consistent are the official tests of sessions 1 and 2. 

According to the definition of a test item (Osta, 2017) adopted in this study, 

there are 49 test items in the model tests (LHM1. LHM2, and LHM3), 90 test items in 

the model tests (LHM5, LHM6, and LHM7), 66 test items in the model tests LHM8 and 

LHM9, 114 test items in five session-1 official tests of the years 2011-2016, 130 test 

items in five session-2 official tests of the years 2011-2016, 58 test items in four 

session-1 official tests of the years 2017-2018, 55 test items in four session-2 official 

tests of the years 2017-2018, 35 test items in session-1 official test of the year 2019, and 

25 test items in session-2 official test of the year 2019. Tables Mod, ModLH5-7, 

ModLH8-9, OffExLH11, OffExLH21, OffExLH12, OffExLH122, LH191, and LH192 

were converted to percentages to have a unified base for comparison.  

Table 5 in Appendix Q presents the distribution in percentages of the test items 

in the model tests issued in the year 2000, session-1 official tests of the years 2011-

2016, and session-2 official tests of the years 2011-2016 to their corresponding 
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cognitive domains and math topics they address. Table 6 in Appendix Q presents the 

distribution in percentages of the test items in the model tests of the year 2017, session-1 

official tests of the years 2017-2018, and session-2 official tests of the years 2017-2018 

to their corresponding cognitive domains and math topics they address. Table 7 in 

Appendix Q presents the distribution in percentages of the test items in the model tests 

of the year 2019, session-1 official tests of the year 2019, and session-2 official tests of 

the year 2019 to their corresponding cognitive domains and math topics they address. 

The data in these tables are extracted from the Tables Mod, ModLH5-7, ModLH8-9, 

OffExLH11, OffExLH21, OffExLH12, OffExLH122, LH191, and LH192. 

Model Tests Compared to Each of Sessions 1 and 2 of the National Tests 

When comparing the model tests issued in the year 2000 to session-1 official 

tests of the years 2011-2016, and session-2 official tests of the years 2011-2016, it is 

obvious in table 5 in Appendix Q that the model tests and the corresponding official 

tests do not assess in a balanced way the different topics of the math curriculum. The 

percentages of the test items in the model tests are distributed over four out of six topics, 

while they are distributed in session-1 official tests of the years 2011-2016 over four 

topics, one which is different than the model tests, and in session-2 official tests over 

five topics. More than half of the test items are assigned to the topic rational functions 

(57.14 %) in the model tests, (51.31 %) in session-1 official exams of the years 2011-

2016, and (53.47 %) in session-2 official exams of the years 2011-2016.  

The topic rational functions has the highest percentage of test items in all tests. 

The topic equations and inequalities has the second highest percentage in the old model 

tests (26.53%) and session-1 official exams of the years 2011-2016 (21.49%), while it 
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has the fourth highest percentage in session-2 official exams of the years 2011-2016 

(13.46%) after the topic probability (15.38%) and statistics (13.85%).  

Considerable discrepancies are obvious between the percentages of the test items 

in the model tests, and each of session-1 official exams of the years 2011-2016, and 

(53.47 %) in session-2 official exams of the years 2011-2016 under the topics 

propositional calculus (12.24%, 0%, and 0% respectively), statistics (0%, 7.9%, and 

13.85% respectively), and probability (4.08%, 19.29%, and 15.38% respectively). Huge 

discrepancy is also obvious under the topic equations between session-2 official exams 

of the years 2011-2016 (13.46%) and each of the model tests (26.53%) and session-1 

official exams of the years 2011-2016 (21.49%). As for the topic simple and compound 

interest, it only appears in session-2 official exams of the years 2011-2016. However, its 

percentage is very low (3.84%).  

When comparing the model tests issued in the year 2017 to session 1 and official 

tests of the years 2017-2018, it is obvious in table 5 in Appendix Q that the model tests 

and session-1 official tests do not assess in a balanced way most of the topics of the 

math curriculum. The model tests cover all the five topics of the math curriculum, while 

session-1 official tests cover only 3 topics by not covering the topics statistic and simple 

and compound interest. On the other hand, the model tests cover all the five topics of 

the math curriculum and session-2 official tests of the years 2017-2018 cover four topics 

of the math. The topic propositional calculus is among the suspended lessons for these 

years. The topic rational functions has the highest percentages of test items in the model 

tests (46.67%), session-1 official tests of the years 2017-2018 (58.62%), and session-2 

official tests of the years 2017-2018 (48.19%) constituting around half of the test items. 
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Then comes probability with 16.67% of the test items of these model tests, 18.97% of 

session-1 official tests of the years 2017-2018, and 20% of session-2 official tests of the 

years 2017-2018. Discrepancies exist under the topic equations having percentages of 

13.33, 22.42 and 15.45 in the model tests, session-1, and session-2 official tests of the 

years 2017-2018 respectively. Statistics which has no test items in session-1 official 

tests, has somehow close percentages in the model tests and session-2 official tests of 

the years 2017-2018 (16.67% and 20% respectively). Lastly comes simple and 

compound interest with very small percentages 3.34 % in the model tests and no test 

items in session-1 and session-2 official tests of the years 2017-2018. 

Comparing the model tests of the year 2019 and the official tests of the same 

year, it is obvious, according to table 6 in appendix Q, that each of the model tests and 

session-1 and session-2 official tests cover five topics of the math curriculum. While the 

model tests and session-1 official tests do not cover the topic simple and compound 

interest, this topic is included in session-2 official tests but the topic statistics is 

excluded in the tests of this session. The topics rational functions, probability, and 

equations are the topics of highest occurrence in the model tests, session-1 tests, and 

session-2 tests, while statistics which has a high percentage (17.14%) in session-1 

official tests, is totally ignored in both the model tests and session-2 of the official tests 

of this year. The topic simple and compound interest has a very low percentage (4%) in 

session-2 but never occurred in the model tests or session-1 official tests of the year 

2019. 

In short, inconsistency exists at the content domain level between the model tests 

of the year 2000 and each of national tests sessions 1 and 2 of the year 2011-2016 under 
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the Algebra and Statistics and Probability content domains. This inconsistency is also 

seen under the same content domains between the model tests issued in 2017 and 

session-1 national tests of the years 2017-2018, and under mainly the topic statistics 

between the model tests issued in 2019 and session-2 national test of the years 2019.  

As to the cognitive domains, Tables 5 and 6 in Appendix Q show that very close 

percentages of test items exist among the model tests, session-1 official tests and 

session-2 official tests of each of the years 2011-2016, 2017-2018, and 2019 under the 

cognitive domain knowing ranging between 46% and 55.7%. There is also a balance 

under the domain applying between the model tests and session-1 and 2 official tests of 

the years 2011-2016 and of the years 2017-2018 having percentages ranging between 

32.99% and 39.36%. A discrepancy exists under applying when comparing each of 

session-1 and 2 official tests of the year 2019 to their corresponding model test (40.95%, 

45%, and 32.2% respectively). On the other hand, the model tests issued in the year 

2000, the model tests of the year 2017, and the model tests of the year 2019 have more 

test item percentages under the domain reasoning than their corresponding official tests 

(17%, 14.26% and 16.64% for the mentioned model tests respectively) and less test 

items percentages under the domain applying than the official tests. 

Session-1 National Tests Compared to Session-2 National Tests 

Comparing sessions 1 and 2 of the official tests of the years 2011-2013, 2015-

2016, 2017-2018, and 2019 in terms of math topics, it is obvious, according to tables 5 

and 6 in the appendix Q, that the topic rational functions and probability has close 

percentages among all the tests. The topic simple and compound interest appears only in 

sessions 2. Discrepancies are found in the percentages of the topic statistics between 
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session-1 and session-2 official tests with no specific pattern in its occurrence among 

sessions 1 and 2. 

As to the cognitive domains, close percentages exist under the cognitive domain 

applying then knowing between session-1 and 2 official tests under each set of years. On 

the other hand, the domain reasoning is not consistent between sessions 1 and 2 of the 

official tests. Official tests of the years 2011-2016 have more percentage under 

reasoning in session 1 than session 2, while in the years 2017-2018 and 2019, session-2 

tests have more percentage under reasoning than session-1 official tests. 

The curriculum, as demonstrated in the model tests, and session-1 and 2 official 

tests emphasize the cognitive domain knowing over applying and reasoning. However, 

more attention is given by the model tests to the domain reasoning than the official tests 

over the mentioned periods of time. 

Correlations 

In addition to percentages, correlations were calculated between the respective 

numbers in Tables 5 and 6 in Appendix Q. Correlations were made between the model 

tests issued with the curriculum documents and the corresponding official session-1 and 

session-2 tests (of the years 2011-2016), between the model tests issued in 2017and the 

corresponding official session-1 and session-2 tests (of the years 2017-2018), and 

between the model tests of the year 2019 and their corresponding official tests (year 

2019). Correlations were calculated between sessions 1 and 2 official tests of each of the 

years 2011-2016, 2017-2018, and 2019.  
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According to Table 8, the correlations between the model tests issued with the 

curriculum and session-1 official tests of years 2011-2016, the model tests and session-2 

official tests of years 2011-2016, the model tests and session-1 official tests of years 

2017-2018, the model tests and session-2 official tests of years 2017-2018, the model 

tests and session-1 official test of year 2019, and the model tests and session-2 official 

tests of the year 2019 are (0.755, 0.738, 0.775, 0.923, 0.856, and 0.869 respectively. 

This shows that the tests under each compared set are consistent. However, this 

consistency increases between model tests issued in 2017 and 2019 with their 

corresponding sessions 1 and 2 official tests. 
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Table 8: Correlations Between Sessions 1 and 2 of the Official Exams of the Years 

2011-2016, 2017-2018, and 2019, and the Model Tests for Grade 12 LH Track 

 

In terms of cognitive domains, refer to Table 8, the correlations under the 

domains knowing and applying between the model tests and sessions 1 and 2 national 

tests over all the periods are very high reflecting an alignment ranging between good 

and high between the model tests and each of sessions-1 and 2 national tests in general. 

This is also the case under the domain reasoning between the model tests of the year 

2017 and each of sessions 1 and 2 national tests. However, the correlations under 
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reasoning between the model tests issued in the year 2000 and session1- and session-2 

national tests of the years 2011-2016 are very low negative (-0.083 and -0.068) and 

between the model tests of the year 2019 and each of sessions 1 and 2 of the year 2019 

are also very low (0.051 and 0.391 respectively). This shows that no alignment exists 

under reasoning between the model tests and session-1 and 2 national tests of the years 

2011-2016 and 2019.  

In terms of math domain Algebra, refer to Table 8, the correlation between the 

model tests issued in the year 2000 and sessions 1 and 2 of the national tests of the years 

2011-2016 is very low (0.444 and 0.441% respectively). This is because under this math 

domain, the topic propositional calculus is only addressed in the old model tests, while 

the national tests cover only the other topic equations. Correlations under Algebra is 

high between the model tests and sessions 1 and 2 of the years 2017-2018 and 2019 is 

very high reflecting a very good alignment between them. Correlations under Calculus 

is very high between all sets which reflects a very good alignment between the model 

tests and sessions 1 and 2 national tests under Calculus. On the other hand, correlation 

under Statistics and Probability between the model tests issued in 2000 and session-2 

national test of the years 2011-2016 is 0.388%. Similarly, the correlation between 

sessions 1 of the official tests of each of the years 2017-218 is very low (0.214). This 

shows that the tests under the mentioned sets are not aligned under statistics and 

probability. 

In short, alignment is good between the model tests and national tests sessions 1 

and 2 over knowing and applying cognitive domains. Problems exist at the reasoning 

domain between the model tests and national tests sessions 1 and 2 of the years 2011-
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2016 and between the model tests and session 2 national tests of the year 2019. 

Alignment is very good under the content domains for all sets of years studied except 

under Algebra between the model tests and sessions 1 and 2 national tests of the year 

2011-2016 and under probability and statistics between sessions 2 and model tests of 

the years 2011-2016 and 2017-2018. 

Comparing sessions 1 and 2 national tests, overall correlations between sessions 

1 and 2 national tests of years 2011-2016, sessions 1 and 2 national tests of years 2017-

2018, and sessions 1 and 2 national tests of the year 2019 are 0.931, 0.911 0.837 

respectively. This shows that sessions 1 and 2 national tests are very well aligned. More 

specifically, the correlations under all cognitive domains between sessions 1 and 2 are 

high positive ranging between 0.633 and 0.964, so sessions 1 and 2 are well aligned 

under all cognitive domains. As to the content domains, correlations are also very high 

positive between sessions 1 and 2 national tests ranging from 0.784 and 1 except for 

sessions 1 and 2 of the year 2019 under Statistics and Probability (0.237). 

In conclusion, the quantitative analysis of the LH model and national tests shows 

that the alignment between the model and national tests of this track increases over time. 

However, the alignment between the national tests themselves is almost stable over all 

the years. This added to the noticeable change in the percentages of test items under all 

the math topics of the model tests of the year 2019 becoming closer to the percentages 

of the national tests of the previous years reflects that the modifications made to the 

curriculum were made to be aligned with assessment and not based on a revision of the 

curriculum and its objectives. 
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As to the cognitive domains, the process objectives of the LH track, as presented 

in the curriculum document, emphasize mathematical reasoning, solving mathematical 

problems, and communicating mathematically (ECRD, 1997a). Mathematical 

reasoning, as defined by TIMSS Advanced 2015 Assessment Framework (Appendix J), 

involves analyzing, synthesizing, and generalizing to solve problems, and justifying 

through mathematical arguments or proofs. This objective is reflected in the LH official 

tests in a very low percentage (9.62% of the total test items). Solving mathematical 

problems range between applying and reasoning based on the complexity and 

familiarity of the problems. Problems under applying typically reflect standard types of 

problems that are familiar to students (Mullis & Martin, 2014), while they are more 

complex requiring logical and systematic thinking under reasoning. This objective is 

reflected in the official tests in 9.62% of the test items under reasoning and 38.8% under 

applying, so only routine problems that require direct application of knowledge and 

procedures are emphasized in the official tests for this objective. 

4.4. Analysis of the LS Model and National Tests 

This section includes the analysis of the LS track model tests and national 

official tests. 

4.4.1. LS Track Content 

The process objectives of the LS track of the secondary cycle are: mathematical 

reasoning, problem solving, and communication, while the domain objectives are: 

spacial, numerical and algebraic, calculus, and statistics & probability. The content of 

these domains are distributed over the three years of the LS secondary cycle and not 

necessarily all included in each. 
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Mathematics is assigned two sessions per week for the LS track of grade 12. 

These constitute 150 sessions per academic year. Table 9 shows the five domains of this 

grade level with their main content and the allocated time for each (refer to Appendix B 

for the details of contents of the LS track). 

Table 9: The Math Topics in the LS Track of the Third Secondary Year 

Code Math Topics 
Allocated 

Time 

1 ALGEBRA 35 hours 
1.1. Foundations 8 hours 
1.1.1. → Binary operations  
1.1.2. → Structure of group  
1.2. Literal and numerical calculations 10 hours 
1.2.1. → Combinations: definition, notation, binomial formula, 

Pascal’s Triangle  
1.3. Equations & Inequalities 7 hours 
1.3.1. → System of linear equations (m×n): definition, Elementary 

operations on the rows, Gauss Method  
1.4 Numbers 10 hours 
1.4.1. → Module and argument of a complex number, properties  
1.4.2. → Trigonometric and exponential forms of a complex number  
1.4.3. → Geometric interpretation of addition and multiplication of 

complex numbers and the passing to the conjugate  
1.4.4. → De Moivre’s formula, applications  

2 GEOMETRY 15 hours 
2.1. Classical study  
2.1.1. → Components of the vector product. Mixed product  
2.1.2. → Equation of a plane and of a straight line in space  

2.1.3. 
→ Orthogonality of two straight lines, of a straight line and a 

plane; perpendicular planes  
2.1.4. → Parallelism of straight lines and of planes  
2.1.5. → Distance from a point to a plane, to a straight line  

3 CALCULUS 65 hours 
3.1. Definitions and Representations 25 hours 
3.1.1. → Inverse functions  
3.1.2. → Inverse trigonometric functions  
3.1.3. → Natural (Naperian) logarithmic functions   
3.1.4. → Exponential functions  
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3.2. Continuity and derivation 15 hours 
3.2.1. → Image of a closed interval by a continuous function  

3.2.2. → Derivative of composite functions  

3.2.3. → Derivative of an inverse function  

3.2.4. → Second derivative, successive derivatives  

3.2.5. → L’Hopital’s rule  

3.3. Integration 15 hours 

3.3.1. → Integral: definitions, properties  

3.3.2. → Rules of integration  

3.3.3. → Application of the integral calculations  

3.4. Differential equations 10 hours 
3.4.1. → Definition  
3.4.2. → Equations in separable variables  
3.4.3. → Linear first order equations with constant coefficients.  
3.4.4. → Linear second order equations with constant coefficients  

4 TRIGONOMETRY 5 hours 
4.1 Circular functions  

4.1.1. 
→ Study of the circular functions of the form acos(bx+c) and 

asin(bx+c)  

5 STATISTICS AND PROBABILITY 30 hours 

5.1. Statistics 10 hours 

5.1.1. 
→ Measure of central tendency and measures of variability of a 

distribution of one (continuous or discrete) variable  

5.2 Probability 20 hours 

5.2.1. 
→ Conditional probability: definition, independence of two 
events  

5.2.2. → Formula for all probabilities  

5.2.3. 
→ Random real variable, law of associated probability, 

distribution function, characteristics  

5.2.4. Bernoulli variable  

5.2.5. Binomial law  

 

These topics were reduced by a decision taken by MEHE and ECRD and after 

establishing the curriculum and issuing the books, because it was found during 

implementation that they were too heavy to be covered in the allocated time. The 

omitted topics include: “binary operations, structure of group, system of linear 

equations (m × n): definition, elementary operations on the rows, gauss method, inverse 
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trigonometric functions, logarithmic function to the base a, successive derivatives, 

Bernoulli variable, binomial law”. The topics circular functions and statistics were 

added to these omitted topics in the academic year 2018-2019. 

4.4.2. Qualitative Analysis of the LS Model Tests 

Ten model tests for the LS track were issued throughout the years. Four model 

tests (LSM1, LSM2, LSM3, and LSM4) were issued in the year 2000 with the 

curriculum documents of the 1997 reformed curriculum in the evaluation guide 

(referenced in Appendix D). Four model tests (LSM5, LSM6, LSM7, and LSM8) were 

issued in the year 2017, and two model tests (LSM9 and LSM10) were issued in the 

year 2019. Refer to Document II- Appendix F which presents a sample model test: 

LSM5. In this part of the qualitative analysis, the change that happened in the model 

tests of the LS track from the date the first model tests were issued to the year 2017 and 

then 2019 is analyzed. This gives insight about the developers’ point of view of the 

importance of the curriculum’s different topics. 

The Evaluation Guide (referenced in Appendix D) contains the model tests 

issued in 2000 (refer to Document I- Appendix F which presents a sample model test: 

LSM1). The following analysis is extracted from Safa’s (2012) analysis of the model 

tests. 

The math topics in the model tests for the LS track are presented in Table 1 in 

Appendix R. LSM1, LSM3, and LSM4 are made of three parts each, while LSM2 

consists of four parts (Safa, 2012). 
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LSM1 has problems covering the domains: Algebra, Calculus, and Geometry. 

However, these problems are not comprehensive of all the topics under the mentioned 

domains. The model test LSM2 is made up of four parts based on the domains: Algebra, 

Calculus, and Statistics and Probability: two parts covering Algebra, one covering 

Statistics and Probability, and the last covering Calculus. LSM2 also does not cover all 

the topics under the domains tackled. LSM3 involves three parts: one on Algebra, one 

on Statistics and Probability, one part on Calculus and Algebra. No test items occur on 

Geometry. It is noted that the part on Algebra includes test item linked in content to the 

domain Statistics and Probability, and the test items on numbers are integrated to the 

test items on Calculus. LSM4 is made up of three parts based on the domains Statistics 

and Probability, Algebra, and Calculus. The topics covered in these model tests issued 

in the year 2000 are numbers, geometry, literal and numerical calculations, definitions 

and representations, continuity and differentiation, integration, differentiation, statistics 

and probability with different levels of occurrence in each model test. The occurrence of 

the topic statistics is always limited to objectives from grade 11, while the occurrence of 

the topic literal and numerical calculations include test items that tackle this topic 

directly not being parts of integrated with other topics.   

Table 1 in Appendix R presents the math topics covered in the model tests issued 

in the years 2017 and 2019. These model tests are all four-problem tests covering the 

domains: Algebra, Geometry, Calculus, and Statistics and Probability. The problems on 

Algebra in these model tests cover the topic numbers. The topic literal and numerical 

calculations occurs only in the tests LSM5, LSM7, and LSM9 under the problems on 

Probability and Statistics included indirectly on test items on probability. The problems 
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on Calculus in the tests LSM5, LSM6, and LSM8 are limited to the topics definitions 

and representations and continuity and differentiation, while the topic integration 

occurs in the model tests LSM7, LSM9, and LSM10 and the topic differential equations 

occurs only in the model test LSM7. The problems on Probability and Statistics in all 

these model tests do not include any test item in the topic statistics. The topic circular 

functions does not appear in any of the model tests before the year of its omission from 

the required lessons for this track, 2018.  

Table 2 in Appendix R displays the grade points allocated to the math topics in 

the model and official tests for the LS track. The parts on Calculus occurred on all the 

model tests and are allocated the highest grades that range from 7 to 9 grades, having a 

fixed grade point (8 points) in all the model tests issued in 2017 and 2019. The parts on 

Algebra, Geometry, and Statistics and probability are allocated similar grades that range 

from 4 to 6 grades in all the model tests but having a fixed grade point (4 points) in all 

the model tests issued in 2017 and 2019. 

The qualitative analysis of the model tests shows that the developers’ view 

regarding the importance of some topics has slightly changed over time. The topic 

statistics which appear in the model tests before 2018, although appearing tackling 

objectives of grade 11, is considered unimportant over time; therefore, it was omitted in 

the year 2018. Moreover, the topic literal and numerical calculations, which has test 

items on the topic covering different objectives, occurs at the basic level under the 

probability problems as means to calculate the probability of certain events. On the 

other hand, the topic circular functions which has no occurrence in any model tests, was 

omitted from the required lessons in the year 2018. 
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The change in the model tests is investigated further in terms of content and 

cognitive domains in the Qualitative Analysis of the LS Model and Official Tests’ Test 

Items section. 

4.4.3. Qualitative Analysis of the LS Official Tests 

The sixteen national math tests (sessions 1 and 2) of the years 2011 to 2019 for 

the LS track are analyzed in this section. The official tests of year 2014 were not put in 

public since Lebanese teachers were on strike, and the committee responsible for 

correcting and grading the national tests abstained. Appendix I presents a sample 

national test-LS131 which is the official test of the 1st session of the year 2013). 

Table 1 in Appendix R displays the math topics covered by the official tests of 

the years starting from 2011 till 2019. Each official test consists of four problems 

covering the four content domains of this track. 

According to table 1, all official tests contain test items on the topics literal and 

numerical calculations, numbers, definition and presentations, continuity and 

differentiation, integration, and probability except for the official test LS131 which 

doesn’t have test items on the topic literal and numerical calculations and official tests 

LS151, LS161, LS162, and LS192 which do not have test items on integration. All the 

test items on the topic literal and numerical calculations are basically integrated in the 

probability topic and not direct questions on this topic. The official test LS192 is the 

only test that has test items on differential equations. The topic circular functions is 

never included in any official test before 2018 when it was excluded from the required 

lessons.  
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Table 2 in Appendix R displays the grade points allocated to the math topics in 

the national tests for the LS track. The parts on Calculus are allocated a fixed number of 

grades in all official tests (8 grade points) presenting the highest grade. The parts on 

Algebra, Geometry, and Statistics and probability are allocated similar grades (4 grade 

points) in all the official tests. 

The qualitative analysis of the national math tests shows that the scale of 

importance given by the curriculum to most of the topics, as reflected by the content and 

number of hours allocated to each, differ from the scale of importance shown in the tests 

to these topics, as reflected by the test items occurrence and grade distribution. While 

the topics literal and numerical calculations and numbers have an equal number of 

allocated hours per year (10 hours) (refer to Table 9 in the section 4.4.1), the first does 

not always appear in official tests, but when it does, it appears as means of calculating 

some test items under probability. On the other hand, the topic numbers always appears 

in official tests as a problem with several test items. Moreover, the topic differential 

equations, although allocated a considerable number of hours per year (10 hours), rarely 

occurs in the official tests. Similarly, the topic statistics which is also allocated 10 hours 

has no occurrence in any official test before being omitted in the year 2018. 

4.4.4. Qualitative Analysis of the LS Model and Official Tests’ Test Items 

This section aims at analyzing qualitatively and comparing the model and 

official tests to check whether the 2017 issued model tests have reflected more the 

previous official tests or have impacted the subsequent national tests, and how. The test 

items of the model tests and official tests are studied. The analysis will be based on the 

topics covered (refer to Table 9 in the section 4.4.1). Out of the topics constituting the 
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math curriculum at this track, the topic statistics occurs only in the model tests. Analysis 

of the old model tests and their examples are retrieved from Safa’s study (2013). 

Literal and numerical calculations  

Table 3 in Appendix R displays the occurrences of test items on the topic literal 

and numerical calculations as well as the tests in which they appear. 

Test items on literal and numerical calculations require mainly finding the 

number nCp of all the combinations of p elements of a set of n elements. Test items 

under this topic occur in the model tests LSM1, LSM3, LSM5, LSM7, and LSM9 where 

the test items go under the cognitive domain knowing. The test items in LSM3, LSM5, 

and LSM7 are integrated within questions on probability to be used in calculating the 

probability of an event, but this is not the case for the model test LSM1 where the test 

items are direct. The following is the part on literal and numerical calculations retrieved 

from the model test LSM1. 

 

Figure 12: Sample Problem 1 on Literal and Numerical Calculations from the Model 

Test LSM1 

The following is a part on this topic from the model test LSM5. 
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Figure 13: Sample Problem 2 on Literal and Numerical Calculations from the Model 

Test LSM5 

The topic on literal and numerical calculations occurs in all official tests except 

for LS131. The occurrence of this topic in all test item is integrated within questions on 

probability. All the test items under this topic in Table 3 in Appendix R go under the 

cognitive domain knowing. The test items in the official tests are all similar to the test 

item of the model test LSM5 mentioned sample 2. 

It can be noted from what is mentioned that the official tests are almost aligned 

with the model tests under this topic. However, six objectives under this topic were 

never addressed in both the model and the official tests. 

Therefore, the model tests issued in 2017 and 2019 did not take in to 

consideration the revision of the curriculum’s objectives under this topic to have the 

assessment more aligned with the curriculum. Instead, the norm of having this topic in 

its simplest forms and objectives and which was developed over the years in the official 

tests, became a part of the curriculum as represented in the model tests.  

Numbers 
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Table 4 in Appendix R displays the occurrences of test items on the topic 

numbers as well as the tests in which they appear. The topic numbers involves the study 

of complex numbers. Most test items require moving from one form to another of a 

complex number (algebraic, trigonometric, and exponential), calculating and using the 

properties of each of the modulus and argument of a complex number in finding 

relations and solving geometric problems, and using De Moivre’s formula. 

The following is the part under numbers retrieved from the model test LSM4.  

 

Figure 14: Sample Problem 1 on Numbers from the Model Test LSM4 
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On the other hand, according to table 4 Appendix R, test items under this topic 

in the official tests are diverse. Many test items keep occurring almost in all official 

tests, but these test items are based on the different conditions and situations given. 

Multiple-choice problems occur only in official tests LS112 and LS122, while problems 

of other official tests are of short-answer and open-ended type. 

The following is the part under the topic numbers retrieved from the official test 

LS162. 

Figure 16: Sample Problem 3 on Numbers from the Official Test LS162 

It is noticed that the official tests are more aligned with the model tests of the 

years 2017 and 2019 than with the previous model tests. The content is almost similar in 

all the tests. However, both the model tests of the years 2017 and 2019 and the official 

tests contain more diverse test items that require high order thinking skills and are more 

comprehensive of the objectives of this topic. Writing in exponential form and 

calculating and using the properties of argument are emphasized in the official tests and 
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model tests issued in 2017 and 2018 but ignored in the previous model test, while the 

objective on writing in trigonometric form does not occur in official tests, and 

representing a complex number graphically occurs only in the model test LSM9.  

The model tests of the years 2017 and 2019 have almost same test items as all 

the official tests, while they differ from the model tests issued in the year 2000. This 

reflects that the model tests, representing the curriculum, were modified to be aligned 

with the assessment.   

Classical Study (Geometry) 

Classical Study is a topic classified under Geometry. It involves the use of the 

knowledge of plane geometry and space geometry, analytical geometry, and visualizing 

geometric elements and sketching 3D drawings, to find equations of straight lines and 

planes in the space and to study their relative positions. Table 5 in Appendix R displays 

the occurrences of test items on the topic classical study as well as the tests in which 

they appear. The tests items under classical study occur with no specific pattern in the 

model and official tests.  

The test items on classical geometry occurred only in the model tests LSM1 and 

LSM3. In both tests, no figure was shown. The following is the part under the topic 

classical study retrieved from the model test LSM3. 
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Figure 17: Sample Problem 1 on Classical Geometry from the Model Test LSM3 

On the other hand, the model tests of the years 2017 and 2019 have similar 

structure and content under this topic. They all have more questions on this topic which 

are comprehensive of the topic and more diverse. Moreover, no figures are shown in any 

of them. The following is the part under the topic classical study retrieved from the 

model test LSM8.  
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Figure 18: Sample Problem 2 on Classical Geometry from the Model Test LSM8 

As for the official tests, test items under classical study are of similar content 

and structure to those of the model tests. Only one test LS192 contains a figure. No 

pattern in the occurrence of test items is obvious. The test items are very diverse and 

differ clearly between the tests. The following is the part under the topic classical study 

retrieved from the official test LS151. 

 

Figure 19: Sample Problem 3 on Classical Geometry from the Official Test LS151 

Definitions & Representations  

One problem under Calculus occurs in each model and official test. It is the most 

important topic as it is assigned the highest grade points. This problem involves all the 

topics under this domain in an integrated form. Definition and representations is one of 

these topics. It involves the study of exponential and trigonometric functions in terms 
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of: Domain, variation, limits and asymptotes, graphical representations, derivative and 

primitive, composite functions and inverse functions (Safa, 2013). Table 6 Appendix R 

displays the test items on definition and representations and the tests in which they 

appear. 

This topic occurs in all the model tests in a similar structure where no tables or 

graphs are presented. It is noted that the model tests of the years 2017 and 2019 have 

more varied test items and include composite functions which have no test items in 

previous old model tests nor the official tests. It is also noted that the model tests of the 

years 2017 and 2019 contain all the possible test items that might occur under this topic. 

Therefore, they are very comprehensive of the topic and include test items that are 

challenging requiring a good level of reasoning.  

The following is a question retrieved from the model test LSM3 under the topic 

Definitions & Representations. 

 

Figure 20: Sample Problem 1 on Definitions & Representations from the Model Test 

LSM3 

The following is a question retrieved from the model test LSM10 under the topic 

Definitions & Representations. 
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Figure 21: Sample Problem 2 on Definitions & Representations from the Model Test 

LSM10 

The following is a question from the Calculus problem retrieved from the 

official test LS152 under the topic Definitions & Representations. 

 

Figure 22: Sample Problem 3 on Definitions & Representations from the Model Test 

LS152 

The official tests vary a little in structure in three tests LS172, LS182 and LS191 

where in a part of the problem a graph is given. The content is similar between the 

official and the model tests. Moreover, although similar forms of test items might 

frequently occur, they vary between the three cognitive domains: knowing, applying and 

reasoning as the function and context differ.  

Continuity and Differentiation 
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 The objectives of this topic are regarded as part of the topic differentiation. 

They include studying: Image of a closed interval by a continuous function, derivative 

of composite and inverse functions, successive derivatives, and L’Hopital’s rule. Table 

7 in Appendix R displays the test items on this topic and the tests where they occur. All 

model and official tests include test items either targeting this topic directly or 

indirectly. Similar content and structure exist under test items of this topic. 

The following is a question retrieved from the model test LSM1 under this topic. 

 

Figure 23: Sample Problem 1 on Differentiation from the Model Test LSM1 

The following is part of a problem under Calculus retrieved from the model test 

LSM7 targeting this topic. 

 

Figure 24: Sample Problem 2 on Differentiation from the Model Test LSM7 

The official tests have test items that are similar to the test items of the model 

tests issued in the years 2017 and 2019. In fact, this topic becomes more limited in the 

official tests and the model tests of the years 2017 and 2019 to test items that routine 
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questions. Therefore, questions that might appear to require reasoning under this topic, 

when being routine, they require applying instead. 

Integration 

Integration which is also a topic under Calculus domain, includes different 

methods of calculating integrals to find the primitive of a function to calculate areas and 

volumes. This topic occurs in the model tests and the official tests as part(s) under the 

problem on Calculus. Table 8 in Appendix R displays the test items on integration and 

the tests they appear in. 

The model tests issued in the year 2000 address the topic integration in the tests 

LSM1, LSM2, and LSM4. The questions are direct and address limited objectives.  

The following is a question under this topic retrieved from the model test LSM1. 

 

Figure 25: Sample Problem 1 on Integration from the Model Test LSM1 

The model tests of the years 2017 and 2019 address the topic integration in the 

tests LSM7, LSM9, and LSM10 in a similar way as means to calculate the area of the 

region bounded by the curve and given lines.   

The following is a question retrieved from the model test LSM10 under the topic 

integration. 
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Figure 26: Sample Problem 2 on Integration from the Model Test LSM10 

Integration occurs in all the official tests except for LS151, LS161, LS162, and 

LS192. Test items similar to the ones occurring in the model tests occur in the official 

tests under this topic. However, some official tests emphasize this topic more than other 

test items by including more test items.  

The following is a question tackling this topic retrieved from the official test 

LS152. 

 

Figure 27: Sample Problem 3 on Integration from the Official Test LS152 

Three objectives under integration were never addressed in both the model tests 

and the official tests. This reflects the model tests were not modified based on a revision 

of the curriculum’s objectives to have a better alignment, but kept tackling, in the same 

forms used, the content covered by the previous national tests. 

Differential Equations 
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Table 9 in Appendix R presents the test items on differential equations, another 

topic under Calculus, and the tests where they appear. The model test LSM7 is the only 

test that tackles this topic. 

The following is the part on the topic differential equations retrieved from the 

model test LSM7. 

 

Figure 28: Sample Problem 1 on Differential Equations from the Model Test LSM7 

On the other hand, the topic differential equations appears only in one official 

test LS192.  

The following is the part on the topic differential equations retrieved from the 

test LS192 from the problem on Calculus. 

 

Figure 29: Sample Problem 2 on Differential Equations from the Official Test LS192 

This shows that no alignment exists between the model tests and the official tests 

under this topic. This topic, based on its rare appearance in both the model and official 

tests which does not cover all the objectives, seems to be unimportant. 
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Statistics 

The topic statistics is under Statistics and Probability. It does not occur in any 

official test or model test of the years 2017 and 2019. It only appears in the model test 

LSM4. Table 10 in Appendix R presents the test items on statistics.   

Probability 

Table 11 in Appendix R displays the objectives under this topic occurring in the 

model and official tests. Probability involves the study of probability of events focused 

on conditional probability and dependent events. The study of real random variables and 

distribution functions is also included under this topic.  

Probability occurs in the model tests LSM2 and LSM3 with a focus on binomial 

distribution which is among the lessons which were omitted directly after the curriculum 

reform. On the other hand, this topic has a problem in every new model test and official 

test with a focus on the concepts conditional probability and determining probability 

distribution of X.  

The following is a sample probability problems retrieved from the model test 

LSM2. 
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Figure 30: Sample Problem 1 on Probability from the Model Test LSM2 

The following is a sample probability problem retrieved from the model test 

LSM5. 

 

Figure 31: Sample Problem 2 on Probability from the Model Test LSM5 

The following is a sample probability problem retrieved from the official test 

LS182. 
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Figure 32: Sample Problem 3 on Differential Equations from the Official Test LS182 

No pattern is obvious in the occurrence of test items in the official tests. It is 

noticed that the tests are aligned with the model tests of the years 2017 and 2019 under 

probability but not with the previous model tests.  

In conclusion, the qualitative analysis shows certain topics were neglected or 

never addressed in the model tests and the official tests. The topic circular functions was 

never addressed in the model tests and the official tests before it was cancelled in 2018. 

Similarly, the topic statistics appeared in one of the model tests that were issued with 

the curriculum but not in any model test of the year 2017 or official test before being 

cancelled in 2018.  On the other hand, differential equations which was ignored in most 
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of the model tests and the official tests throughout the years, appears back in one of the 

model tests of the year 2017 and in the official test LS192. Several objectives were 

never addressed in the official and model tests. These objectives are under integration, 

literal and numerical calculations, and probability. Moreover, all topics occur in a 

purely abstract context except for probability which always occurs in real-life contexts.  

It is also clear how the model tests of the years 2017 and 2019 were designed to 

be more aligned with all the previous national tests. This reflects that the modification 

was not based on a rational revision of the curriculum taking into consideration its 

objectives and content details.  

In fact, the qualitative analysis of the official tests of the LS track shows that the 

national examination of this track does not reflect the major points of the reform as 

mentioned in the introduction of the mathematics curriculum: stressing the individual 

construction of knowledge by giving students the opportunity to be immersed in real-life 

situations where inquiry is their starting point (b) stresses the importance of eliminating 

the theoretical overuse, emphasizing the practicality of the topics given, and the use of 

calculator and computer technologies; and (c) recommending starting from real-life 

situations which shows that math is not separated from everyday life. The test items of 

most of the topics of the official tests of this track are purely abstract and theoretical, do 

not relate to real-life or other scientific subjects, and do not require the use of any 

technological tool except the calculator for basic calculations. The only topic that 

appears in a real-life context is probability. This contradicts the three major points 

mentioned. 
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On the other hand, the process objectives of the LS track, as presented in the 

curriculum document, emphasize mathematical reasoning, solving mathematical 

problems, and communicating mathematically (ECRD, 1997a). The qualitative analysis 

shows that communication through mathematics which includes, as stated in the 

introduction of the curriculum, reading and interpreting texts, writing demonstration, 

and explaining situations, graphs and tables, for the LS track, is also partially reflected 

in the official tests of this track since questions are mostly direct and theoretical. 

4.4.5. Quantitative Analysis of the LS National Tests 

The percentages of test items under the content and cognitive domains of the 

model tests and national tests for the LS track are presented in tables, compared, and 

analyzed in this section. The Pearson Product-Moment correlation coefficients between 

the data in the resultant tables are then presented, interpreted and discussed. 

4.4.5.1 – Overall Correlation Between the Model Tests and the Official Tests 

According to the definition of test item adopted in this study, there are 324 test 

items in 10 model tests and 556 test items in 16 official tests. For the sake of having a 

unified base for comparison, the data in the Table AllModLS, that presents the 

quantitative data of the ten model tests, and Table OffExLS, that presents the 

quantitative data of the sixteen national tests, were converted to percentages.  

Table 1 in Appendix S displays the resultant percentages of the test items in all 

the model and national tests distributed over the cognitive domains and topics they 

tackle.  
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According to the table, the model and official tests assess in a balanced way 

most of the topics of the curriculum. The topic definitions and representations is 

assigned the highest number of the test items in both the model and the official tests 

(41.36% and 35.58% respectively), and this reflects the high importance given to this 

topic in both the model and official tests. The topic classical study (geometry) has the 

second highest number of test items in both the model and official tests (17.67% and 

19.6% respectively). Then the topic probability follows with 14.05% of the model tests’ 

test items and 16.74% of the official tests’ test items and the topic numbers with a very 

close percentage to probability’s percentages in each of the model and official tests 

(15.66% and 16.28% respectively). The remaining topics have low percentages of the 

test items in each of the model and official tests: 

- continuity and differentiation (5.87% and 5.28% respectively) 

- integration (1.86% and 4.39% respectively) 

- literal and numerical calculations (1.7% and 2.14% respectively) 

- differentiation (0.93% and 0.54% respectively) 

- statistics (0.92% and 0 respectively) 

Discrepancy is obvious mainly in the percentages under the topic integration 

which is emphasized more in the official tests than the model tests. On the other hand, 

the topic statistics is never addressed in the official tests although it was added to the 

suspended lessons in the last two years (2018-2019), while it has a very low percentage 

of test items in the model tests.  

Considering the math domains, Algebra which consists of the topics literal and 

numerical calculations and numbers constitutes 17.36% and 18.42% of the test items of 
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the model and official test respectively. Geometry constitutes 17.67% and 19.16% of the 

test items of the model and official test respectively. Calculus which consists of the 

topics definitions and representations, continuity and differentiation, integration, and 

differential equations constitutes 50.02% of the test items in the model tests and 45.69% 

of the official tests’ test items. The domain Probability and Statistics which consists of 

the topics statistics and probability constitutes 14.97% and 16.74% of the test items in 

the model and official tests respectively. 

Table 1 in Appendix S presents the percentages of test items addressing the 

cognitive domains knowing, applying, and reasoning in the model and official tests. 

According to table 1, the model and official tests address each cognitive domain with 

very close percentages of test items. While the cognitive domain knowing has the 

highest percentage of test items in the model tests (43.66%) followed by applying 

(40.49%), it has the second highest percentage in the official tests (40.26%) after 

applying (43.34%). On the other hand, the domain reasoning has a low percentage of 

test items in each the model (15.87%) and the official tests (16.41%) compared to the 

other two domains.  

Comparing the model tests and official tests to both math topics and cognitive 

domains, close percentages of test items appear under each. However, it is noted that 

under the topic probability, the domain knowing is emphasized over applying and 

reasoning (7.10%, 3.94%, and 3.01% respectively), while in the official tests, the 

domains knowing and applying have almost equal percentages (6.69% and 6.77% 

respectively) over reasoning (3.28%) reflecting a discrepancy in the percentages under 

the domain applying under this topic. Moreover, the topic literal and numerical 
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calculations’ test items are distributed over knowing and reasoning in the model tests, 

while they tackle only knowing in the official tests. On the other hand, the topics 

definitions and representations, continuity and differentiation, and integration under the 

domain Calculus are the only topics where the test items require the domain applying 

more that the domains knowing and reasoning. Lastly, the topic differential equations, 

its rare presence in both the model and official tests is limited to the domains knowing 

and applying. 

Correlations were made, using Pearson Product-Moment coefficient by 

Microsoft Excel, between the calculated percentages by correlating data in Table 1 of 

Appendix S. An overall correlation was calculated between all cells of the model tests 

and all cells of the official tests, correlations under each math domain between the 

model and official tests were calculated, and correlations under each cognitive domain 

between the model and official tests were calculated.  

Table 10 presents the correlation between all the official exams of the years 

2011- 2019, and the model tests for the LS track at grade 12.  

Table 10 Correlations Between the Official Tests of the Years 2011-2019 and the Model 

Tests for Grade 12 LS Track 

OT & MT 

Overall 
Correlation 

In terms of  
Cognitive Domains 

 In terms of  
Math Contents 

 

K A R  Alge. Geom, Cal. S&P 
0.97 0.99 0.97 0.95  0.93 0.85 0.99 0.92 
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K: Knowing 
A: Applying 
R: Reasoning 
Alge.: Algebra 
Cal. : Calculus  
Geom.: Geometry 
S&P : Statistics & Probability 
OT & MT : Official tests and model tests 

 

 

According to Table 10, the overall correlation between the model tests and the 

national tests is very high (r=0.97). This shows that the model tests and the official tests 

are very consistent in general. This high correlation is the result of having very close 

percentages of test items under almost every topic and cognitive domain.  

The correlation between the national tests and model tests in terms of the 

cognitive domains is similarly calculated between the numbers in the columns of each 

domain of Table 1 in Appendix S and presented in Table 6. The correlation, refer to 

Table 6, between the national tests and model tests in terms of knowing is 0.99, applying 

is 0.97, and reasoning is 0.95. This high correlation shows the consistency of the model 

and official tests under each cognitive domain. This great alignment is due to the 

correspondence in the percentages of topics covered under each cognitive domain as 

presented in table 1 Appendix S.   

Correlations between the math domains were similarly calculated by finding 

Pearson Product-Moment coefficient between the data in the rows of Table 1 in 

Appendix S. High positive correlations, at the math domains, are also shown in Table 

10. Algebra has a correlation of 0.93 between the model tests and the official tests. This 

is due to the close percentages of each topic under each domain as shown in Table 1 

Appendix S. Moreover, the domain Geometry has a correlation of 0.85 between the 
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model and official tests which reflects also a high consistency between the model and 

official tests under this domain. The domain Calculus has a correlation of 0.99. The high 

correlation reflects the high consistency between the model tests and official tests under 

this domain and its topics. Similarly, the correlation under the domain Probability and 

Statistics is very high positive (0.92). This reflects the consistency between the model 

tests and official tests under this domain. Although the topic statistics, under this 

domain, doesn’t occur in the official tests, unlike the model tests, its occurrence in the 

model tests is negligible (0.92) which didn’t affect the consistency under the whole 

domain which is reflected clearly in the close percentages under the topic probability in 

Table 1 Appendix S. 

In short, results show an overall very high correlation between the model tests 

and official tests under all math topics and cognitive domains.  

4.4.5.2 – Correlations Between the Model Tests and the Official Tests over 

the years 2011-2013, 2015-2016, 2017-2018, and 2019 

4.4.5.2.1 – Alignment Between the Model Tests and the National Tests Over the Years 

More valid results, are obtained when comparisons and correlations are made 

between the national tests and their corresponding model tests. Therefore, comparison 

and correlations between the model tests and the national tests over the years 2011-

2013, 2015-2016, 2017-2018 and 2019 are made in this section. Comparison is made 

between the model tests (LSM1, LSM2, and LSM3) issued with the curriculum 

documents (in 2000) and the national tests of the years 2011-2013 and 2015-2016, 

between the model tests (LSM5, LSM6, LSM7, and LSM8) issued in the year 2017 and 
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the national tests of the years 2017-2018, and between the model tests (LSM8 and 

LSM9) issued in the year 2019 and the national tests of this year are made.  

There are 77 test items in four model tests issued in the year 2000, 161 test items 

in the four model tests issued in the year 2017, model tests issued in the year 2017, 84 

test items in the two model tests issued in the year 2019, 202 test items in six official 

tests (2011-2013), 146 test items in four official tests (2015-2016), 137 test items in four 

official tests (2017-2018), and 71 test items in the two official tests of the year 2019. 

Tables Mod, NewModLS, OffExLS11-13, OffExLS15-16, OffExLS17-18, and 

OffExLS19 were converted to percentages to have a unified base for comparison. Tables 

2, 3, and 4 in Appendix S display the resultant percentages of the test items distributed 

over the cognitive domains and topics they tackle for the LS track. Table 2 presents the 

percentages of test items in the model tests issued in the year 2000 and the national tests 

of the years 2011-2013 and 2015-2016. Table 3 presents the percentages of test items in 

the model tests issued in the year 2017 and the national tests of the years 2017-2018, 

and Table 4 presents the percentages of test items in the model tests issued in the year 

20019 and the national tests of the same year. 

Content Domains 

According to tables 2, 3, and 4, the topic definitions and representations has the 

highest percentage of test items in all the studied sets of tests ranging between 30% and 

44%. The topics classical study, numbers, and probability come next with very close 

percentages of test items. The topics continuity and differentiation, integration, 

differential equations, literal and numerical calculations, and statistics are assigned 

small percentages of test items in all the sets of tests studied. 
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When comparing the model tests issued in the year 2000 to the official tests of 

the years 2011-2013, it is obvious in table 2 in Appendix S that all the topics are 

assessed in a somehow imbalanced way in the model and official tests except the topics 

literal and numerical calculations (1.95% and1.196% respectively) and numbers 

(11.37% and 12.87% respectively). The topics definitions and representations and 

continuity and differentiation have more test item percentages in the model tests 

(42.68% and10.38% respectively) than the official tests (35.52% and 6.4% 

respectively). Discrepancies also occur under the topics integration and statistics. While 

the first is emphasized more in the official tests than the model tests (6.38% and 3.91% 

respectively), the latter occurs in the model tests only but with low percentage (3.9%). It 

is noticed that differential equations doesn’t occur in any of the model tests and official 

tests under this set. Test items on probability are more in the official tests than the 

model tests (16.13% and 11.04% respectively).  

Discrepancies are obvious between the percentages of the test items in these 

model tests, and of the official tests of the years 2015-2016 mainly under the topics 

numbers (11.37% and 21.61% respectively), continuity and differentiation (10.38%, and 

4.11% respectively), and probability (11.04%, and 14.56% respectively). Statistics also 

has no test items in the official tests of the years 2015-2016, while differential equations 

doesn’t occur in both the model and official tests. 

When comparing the model tests of the year 2017 to the official tests of the years 

2017-2018, it is obvious in table 3 in Appendix S that the model tests and the 

corresponding official tests assess in a balanced way most of the topics of the math 

curriculum: numbers, classical study, and continuity and differentiation. Discrepancies 
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are obvious between the model tests and the official tests mainly in the percentages of 

the topics literal and numerical calculations (0.62% and 3.65% respectively), 

definitions and representations (44.1% and 34.32% respectively), and integration (0.62 

and 4.38% respectively). The topic statistics is added to the suspended lessons starting 

from the year 2017. It is also noted that the topic differential equations is covered in the 

model tests of the year 2017 with very low percentage (1.86%) but not in the official 

tests. Therefore, official tests are not aligned with the model tests in terms of content 

coverage of this topic.  

Comparing the model tests of the year 2019 to their corresponding official tests 

of the year 2019, it is obvious in table 4 of Appendix S that the model tests and their 

corresponding official tests are very well aligned under the Algebra topics (literal and 

numerical calculations and numbers). Some differences exist in the percentages of the 

test items under the remaining topics which make them less aligned under these topics. 

The topic differential equations is just covered in the official tests but not the model 

tests which makes them unaligned under this topic.  

In short, the qualitative analysis of the model and national tests over the 

mentioned sets shows that the national tests over the years are becoming better aligned 

with their respective model tests in terms of content domain coverage. 

Cognitive Domains 

As to the cognitive domains, the cognitive domain knowing (refer to Table 2 

appendix S) has very close percentages in the model and official tests of the year 2011-

2013 (39.18 % and 38.93% respectively). On the other hand, discrepancies occur under 
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reasoning which is emphasized more in the official tests that the model tests (19.32% 

and15.81% respectively) and applying which is emphasized more in the model tests 

having about half of the test items (45.03%) than the official tests (41.78%). Moreover, 

it is noted that the topic numbers in the model tests have a great percentage under the 

domain reasoning (6.28% out of 11.37%) while having close percentages over the three 

cognitive domains in the official tests. Therefore, the model tests and the official tests of 

the yeas 2011-2013 are well aligned only under the topics of the Algebra domain and 

under knowing. This alignment decreases under other topics and cognitive domains. 

The model tests and the official tests of the year 2015-2016 (refer to Table 2 

appendix S) have very close percentages under all the cognitive domains knowing, 

applying, and reasoning (39.18%, 45.03%, and 15.81% respectively for the model tests 

and 41.13%, 45.79%, and 13.2% respectively for the model tests). Therefore, the model 

tests and the official tests are well aligned under the topics classical study and 

definitions and representations only and under all the cognitive domains. 

On the other hand, the model tests issued in 2017 and the official tests of the 

year 2017-2019 have close percentages under all the cognitive domains knowing, 

applying, and reasoning with a more emphasis on reasoning in the official tests than 

model tests (17.98% and 15.68% respectively) and a more emphasis on knowing in the 

model tests than official tests for these years (43.47% and 40.23% respectively).   

On the other hand, discrepancies exist under the cognitive domains mainly under 

knowing and applying in the model tests and national tests of the year 2019. While the 

model tests emphasize knowing over applying (49.09% and 36.6% respectively), the 

official tests emphasize applying over knowing (45.66% and 42.49% respectively). 
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These discrepancies are because of the differences in the percentages of each of the 

topics numbers and classical study under these two cognitive domains. The official tests 

have more test items under applying covering these two topics, while the model tests 

have more test items under knowing under these topics. 

In short, the national tests of the years 2015-2016 and 2017-2018 are more 

aligned with their corresponding model tests in terms of cognitive domains than the 

national tests of the years 2011-2013 and 2019. Correspondence of percentages under 

knowing and applying is the greatest with a more emphasis on applying by the national 

tests. Discrepancy occurs mainly under reasoning being more emphasized in the model 

tests over all the years. The curriculum, as demonstrated in the model tests, emphasizes 

the cognitive domain knowing over applying and reasoning, while the official tests 

emphasize applying over knowing and reasoning. However, more attention is given by 

all the model tests to the domain reasoning than the official tests over the mentioned 

periods of time. 

Correlations 

In addition to percentages, correlations were calculated between the respective 

numbers in Tables 2, 3, and 4 in Appendix S. Correlations were calculated between the 

model tests issued in the year 2000 and the official tests of the yeas 2011-2013, the 

model tests issued with the curriculum documents and the official tests of the years 

2015-2016, the model tests issued in 2017 and the official tests of the years 2017-2018, 

and the model tests issued in 2019 and the official tests of the year 2019. 
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According to Table 11, the overall correlation is very high positive (ranging 

between 0.82 and 0.96) between the tests of all the sets correlated. This shows that the 

tests of each set have an overall good alignment under each set.  

Table 11: Correlations Between the Official Tests and the Model Tests Over the Years 

2011-2013, 2015-2016, 2017-2018, and 2019 for Grade 12 LS Track 

OT11-
13&MT1 

Overall 
Correlation 

In terms of  
Cognitive Domains 

In terms of  
Math Contents 

 

Knowing Applying Reasoning Alg. Geo. Calc. S.P. 

0.92 0.9 0.96 0.77 0.79 0.98 0.98 0.8 
OT15-
16&MT1 0.88 0.7 0.95 0.63 0.36 0.99 0.98 0.6 
OT17-
18&MT2 0.96 0.93 0.94 0.66 0.84 0.98 0.95 0.8 

OT19&MT3 0.89 0.89 0.9 0.85 0.66 0.36 0.97 0.95 
Alg.: Algebra 
Geo.: Geometry 
Calc. : Calculus (Numerical Functions) 
S.P. : Statistics & Probability 
MT1: model tests LSM1, LSM2, LSM3 and LSM4 
MT2: model tests LSM5, LSM6, LSM7, and LSM8 
MT3: model tests LSM9 and LSM10 
OT11-13: official tests of the years 2011-2013  
OT15-16: official tests of the years 2015-2016  
OT17-18: official tests of the years 2017-2018   
OT19: official tests of the year 2019 

 

  
Model tests issued in the year 2000 and the national tests of the years 2011-2013 

are well aligned under all the cognitive domains and content domains having 

correlations ranging between 0.77 and 0.98. 

Model tests issued in the year 2000 and the national tests of the years 2015-2016 

are somehow well-aligned under the cognitive domains knowing and reasoning having 

correlations of 0.7 and 0.66 respectively, and very well-aligned under applying having a 
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very high correlation (r=0.98). As for the content domains, the model and national tests 

under this period are very well aligned under Geometry and Calculus and somehow 

under Statistics and Probability(r=0.6), but not under Algebra under which a low 

correlation exists (0.36). 

Model tests issued in the year 2017 and the national tests of the years 2017-2018 

are well aligned under all the cognitive domains and content domains having 

correlations ranging between 0.66 and 0.98 with the lowest correlation under reasoning. 

Model tests issued in the year 2019 and the national tests of the year 2019 are 

very well aligned under all cognitive domains and all content domains (correlation 

ranging between 0.66 and 0.97) except for Geometry content domain where the 

correlation is very low (0.36). 

4.4.5.2.2 – Evolution of the National Tests of the LS track Over the Years 

In this section, comparison between the national tests of the years 2011-2013, 

2015-2016, 2017-2018, and 2019 is in terms of content domains and cognitive domains 

to see the evolution of the national test is over time, then correlations are calculated to 

check their alignment. 

Content Domains 

Comparing the official tests of the years 2011-2013, 2015-2016, 2017-2018, and 

2019 in terms of math topics, it is obvious, according to tables 2, 3, and 4 in the 

appendix S, that the official tests of the years 2011-2013 and 2017-2018 have close 

percentages under the math topics literal and numerical calculations, classical study, 

continuity and differentiation, and probability and under definitions and representations 
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with the official tests of the years 2015-2016. The topic differential equations is never 

addressed in the tests of these three sets of years. The topics numbers and classical 

studies have close percentages of test items in the official tests of the years 2015-2016 

and the year 2019.  

Cognitive Domains 

The official tests of the years 2011-2013, 2015-2016, 2017-2018, and 2019 have 

very close percentages under the domain knowing ranging between 38.9% and 42.5%. 

Tests of the years 2011-2013 and those of the years 2017-2018 have close percentages 

under the domains applying and reasoning too (41.77% and 19.32% respectively for 

official tests of the years 2011-2013 and 41.89% and 17.98% respectively for official 

tests of the years 2017-2018). The official tests of the years 2015-2016 and the year 

2019 have very close percentages under all cognitive domains (41.13% and 42.49% 

respectively under knowing, 45.76% and 45.67% respectively under applying, and 

13.2% and 11.86% respectively under reasoning. 

In short, the national tests over the years have very close percentages under the 

cognitive domains. It is noted that more emphasis is given over years to applying on the 

expense of reasoning. 

Correlations 

In addition to percentages, correlations were calculated between the respective 

numbers in Tables 2, 3, and 4 in Appendix S. Correlations were calculated between the 

official tests of the years 2011-2013 and the years 2015-2016, the official tests of the 

years 2011-2013 and the years 2017-2018, the official tests of the years 2011-2013 and 
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the year 2019, the official tests of the years 2015-2016 and the years 2017-2018, the 

official tests of the years 2015-2016 and the year 2019, the official tests of the years 

2017-2018 and the year 2019 of the LS track. When taking the correlations between the 

official tests, the topic statistics is excluded. The fact is that this topic was never 

addressed in any national test before the year 2018, and it was omitted since the year 

2018. Therefore, keeping it in the national tests of the years before 2018 and omitting it 

in the tests of the years 2018 till 2019 naturally resulted in tables which are not of equal 

size and structure to be correlated. Moreover, keeping it will affect slightly the 

correlation results. To solve this problem, we had to remove that topic from Tables 2, 3, 

and 4 in Appendix S when doing the correlations in this section. 

Table 12 

Correlations Between the Official Exams of the Years 2011-2019 and the Model Tests 

for Grade 12 LS Track 

 Overall 
Correlation 

In terms of  
Cognitive Domains 

In terms of  
Math Contents 

 

 Knowing Applying Reasoning Alg. Geo. Calc. S.P. 

OT11-13& 
OT15-16 0.92 0.78 0.97 0.9 0.78 0.99 0.99 0.44 
OT11-
13&OT17-18 0.93 0.91 0.93 0.87 0.83 0.8 0.98 -0.28 
OT11-13& 
OT19 0.89 0.9 0.9 0.91 0.91 0.82 0.94 0.84 
OT15-
16&OT17-18 0.92 0.85 0.98 0.7 0.89 0.75 0.96 0.74 
OT15-
16&OT19 0.87 0.77 0.93 0.84 0.81 0.86 0.93 0.86 
OT17-
18&OT19 0.88 0.8 0.94 0.74 0.89 0.31 0.96 0.3 
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Alg.: Algebra 
Geo.: Geometry 
Calc. : Calculus (Numerical Functions) 
S.P. : Statistics & Probability 
OT11-13: official tests of the years 2011-2013  
OT15-16: official tests of the years 2015-2016  
OT17-18: official tests of the years 2017-2018   
OT19: official tests of the year 2019 

 

  
 

The official tests of the years 2011-2013, 2015-2016, 2017-2018, and 2019 are 

consistent with each other under all the cognitive domains, refer to Table 12, having 

high correlations ranging between 0.7 and 0.98 under these cognitive domains. 

In terms of math domains, refer to table 12, high positive correlations (ranging 

between 0.75 and 0.99) exist between the tests of all the sets studied under the content 

domains Algebra, Geometry, and Calculus except for the national tests of the years 

2017-2018 and 2019 under Geometry (r=0.31). This reflects that all the official tests are 

aligned with each other under these content domains. Low correlations exist between the 

model official tests of the years 2011-2013 and the years 2015-2016 (r=0.44), and 

between official tests of the years 2017-2018 and the year 2019 (r=0.3), and a negative 

correlation between official tests of the years 2011-2013 and the year 2017-2018 (r=-

0.28) under the domain Probability and Statistics. Therefore, a lack of alignment exists 

between the mentioned sets of the official tests under this domain. The official tests 

2011-2013 and 2019, 2015-2016 and 2017-2018, and 2015-2016 and 2019, however, 

have a good alignment under this domain represented by their high positive correlations 

(0.84, 0.74, and 0.86 respectively). 
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In fact, the correlations between the national tests show that the tests did not 

change over the years. They are steady in terms of content domains and cognitive 

domains coverage.  

4.4.5.3 – Correlations Between the Model Tests and the Official Tests of Sessions 1 

and 2 

To study if there is any difference in the alignment between the curriculum and 

session-1 and session-2 official tests, comparison is made in this section between the 

model tests issued with the curriculum documents and the corresponding official 

session-1 and session-2 tests (of the years 2011-2013 and 2015-2016), between the 

model tests issued in 2017 and the corresponding official session-1 and session-2 tests 

(of the years 2017-2018), and between the model tests of the year 2019 and their 

corresponding official tests of the year 2019 for the LS track. Comparison is also made 

between sessions 1 and 2 official tests of the years 2011-2013 and 2015-2016, between 

sessions 1 and 2 official tests of the years 2017-2018, and between session 1 and 2 

official tests of the year 2019 to see how consistent the official tests of sessions 1 and 2 

are. 

There are 77 test items in four model tests issued with the curriculum document, 

161 test items in the four model tests LSM5, LSM6, LSM7, and LSM8 model tests 

issued in the year 2017, 84 test items in the two model tests issued in the year 2019 

(LSM9 and LSM10), 170 test items in five session-1 official tests of the years 2011-

2016, 178 test items in five session-2 official tests of the years 2011-2016, 74 test items 

in four session-1 official tests of the years 2017-2018, 63 test items in four session-2 

official tests of the years 2017-2018, 33 test items in session-1 official test of the year 
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2019, and 38 test items in session-2 official test of the year 2019. Tables ModLS, 

ModLS5-8, ModLS9-10, OffExLS11, OffExLS21, OffExLS12, OffExLS122, LS191, 

and LS192 were converted to percentages to have a unified base for comparison.  

Table 5 in Appendix S presents the distribution in percentages of the test items 

in the model tests (LSM1, LSM2, LSM3, and LSM4), session-1 official tests of the 

years 2011-2016, and session-2 official tests of the years 2011-2016 to their 

corresponding cognitive domains and math topics they address. Table 6 in Appendix S 

presents the distribution in percentages of the test items in the model tests of the year 

2017, session-1 official tests of the years 2017-2018, and session-2 official tests of the 

years 2017-2018 to their corresponding cognitive domains and math topics they address. 

Table 7 in Appendix S presents the distribution in percentages of the test items in the 

model tests of the year 2019, session-1 official tests of the year 2019, and session-2 

official tests of the year 2019 to their corresponding cognitive domains and math topics 

they address. The data in these tables are extracted from the Tables ModLS, ModLS5-8, 

ModLS9-10, OffExLS11, OffExLS21, OffExLS12, OffExLS122, LS191, and LS192. 

Model Tests Compared to Each of Sessions 1 and 2 of the National Tests 

When comparing the model tests issued with the curriculum documents to 

session-1 official tests of the years 2011-2016, and session-2 official tests of the years 

2011-2016, it is obvious in table 5 in Appendix S that the model tests and the 

corresponding official tests do not assess in a balanced way the different topics of the 

math curriculum. The percentages of the test items in the model tests are distributed 

over eight out of nine topics, while they are distributed in session-1 official tests and 

session-2 official tests of the years 2011-2016 over seven topics. It is noted that no test 



152 
 

items tackled the topic differential equations in both the model and the official tests, 

while statistics is only addressed in the model tests. The topic definitions and 

representations has the highest percentage of test items in all tests (42.86% in the model 

tests, 35.3% in session-1 official tests, and 38.34% in session-2 official tests). There is a 

small difference in the percentages of this topic between the model tests and each of 

session-1 and 2 official tests. The topic classical study has the second highest 

percentage in the model tests issued with the curriculum documents (14.61%), session-1 

official tests of the years 2011-2016 (20.23%), and session-2 official tests of the years 

2011-2016 (19.1%) with obvious discrepancies between the model tests and each of 

session-1 and session-2 official tests under this topic. Similarly, the topics numbers and 

probability, which have the third highest percentage of test items in the model tests, 

have significant differences in the percentages between the model tests and each of 

session-1 and session-2 official tests of the year 2011-2016 (11.37%, 17.94%, and 

15.17% respectively for numbers and 11.04%, 16.82%, and 14.19% respectively). A 

huge discrepancy exists under the topic continuity and differentiation between the model 

tests and each of session-1 and session-2 official tests taking 10.38% in the model tests, 

4.71% in session-1 official tests, and 5.82% in session-2 official tests. 

When comparing the model tests issued in the year 2017 to each of session-1and 

session-2 official tests of the years 2017-2018, it is obvious in table 6 in Appendix S 

that the model tests compared to each of session-1 and session-2 official tests do not 

assess in a balanced way some of the topics of the math curriculum. While the model 

tests have some test items on differential equations, both session-1 and session-2 official 

tests do not cover this topic. The topics numbers, classical study, definitions and 
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representations, continuity and differentiation, and probability have very close 

percentages of test items in the model tests (16.77%, 18.01%, 44.1%, 4.34%, and 

13.66% respectively) and session-1 official tests of the years 2017-2018 (17.57%, 

18.92%, 37.84%, 4.06%, and 14.53% respectively), while there are obvious 

discrepancies under the topics literal and numerical calculations, numbers, definitions 

and representations, continuity and differentiation, integration, and probability between 

the model tests (0.62%, 16.77%, 44.1%, 4.34%, 0.62%, and 13.66% respectively) and 

session-2 official tests (4.37%, 11.12%, 30.15%, 9.53%, 4.76%, and 21.03% 

respectively). This shows a misalignment of the model tests with session-2 official tests 

of the year 2017-2018 under these topics.  

Comparing the model tests of the year 2019 and the official tests of the same 

year, it is obvious, according to table 7 in appendix S, that there is a good alignment 

between the model tests and each of session-1 and session-2 under most of the math 

topics. The topic differential equations occurs only in session-2 official tests of the year 

2019 without appearing in the model tests and official session-1 tests. Moreover, the 

topic integration has a good percentage in the official tests 2019 (9.09%), while it is 

almost negligible in the model tests (2.37%) and with no occurrence under session-2 

official tests of the year 2019. 

As to the cognitive domains, Tables 5, 6, and 7 in Appendix S show that close 

percentages of test items exist among the model tests, session-1 official tests and 

session-2 official tests of the years 2011-2016, 2017-2018, and 2019 under all the 

cognitive domains. It is notable that session-2 of the years 2011-2016 has a higher 

percentage under reasoning than the model tests and session-1 of the same years 
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(17.84%, 15.81%, and 15.59% respectively). A balance in the percentages under the 

cognitive domains knowing, applying and reasoning also exists between the model tests 

(43.47%, 40.83%, and 15.68% respectively) and session-1 official tests of the years 

2017-2018 (46.17%, 39.77%, and 14.08% respectively). A discrepancy exists under this 

domain when comparing each of the model tests and session-1 official tests with 

session-2 official tests of the year 2017-2018 (the latter has the percentages 33.2%, 

44.32%, and 22.49% respectively). It is notable that session-2 official tests of the years 

2017-2018 have the highest percentage under the domain reasoning among all studied 

sets of tests (22.49%). Discrepancies exist under the domain knowing when comparing 

the model tests of the year 2019 to each of sessions 1 and 2 official tests of the same 

year (49.09%, 42.93%, and 42.1% respectively), under applying between the mentioned 

tests (36.6%, 42.17%, and 48.73% respectively), and under reasoning when comparing 

between each of the model tests and session-1 official test of the year 2019 and session-

2 2019 (14.28%, 15.9%, and 9.21% respectively). 

In short, discrepancies occur between the model tests and sessions 1 and 2 

national tests mainly under the topic numbers, continuity and differentiation, and 

probability. Correspondence under all the cognitive domains is better between the 

model tests of the 2017 and session-1 national tests of the years 2017-2018 than 

between the model tests and session-2 national tests of the same period, and between the 

model tests of the 2019 and session-1 national tests of the year 2019 than between the 

model tests and session-2 national tests of the same period. Close percentages of test 

items exist among the model tests, session-1 official tests and session-2 official tests of 

the years 2011-2016 under all cognitive domains. 
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Session-1 National Tests Compared to Session-2 National Tests 

Comparing sessions 1 and 2 of the official tests of the years 2011-2013, 2015-

2016, 2017-2018, and 2019 in terms of math topics, it is obvious, according to tables 5, 

6, and 7 in Appendix S, that sessions 1 and 2 of the years 2011-2016 are well aligned 

having very close percentages under each topic. However, this is not the case between 

sessions 1 and 2 of each of the years 2017-2018 and 2019 because discrepancies exist in 

the percentages of test items under different topics.  

In terms of cognitive domains, according to tables 5, 6, and 7 of Appendix S, 

sessions 1 and 2 of the years 2011-2016 have good correspondence under applying 

(42.43% and 44.37% respectively) and reasoning (15.59% and 17.84% respectively) but 

with discrepancies under knowing (41.93% and 37.79% respectively). Sessions 1 and 2 

of the years 2017-2018 have a somehow good correspondence under applying (39.77% 

and 44.32% respectively) but with discrepancies under knowing (46.17% and 33.2% 

respectively) and reasoning (14.08% and 22.49% respectively). It is notable that 

reasoning in sessions 2 of the years 2011-2016 and 2017-2018 emphasize reasoning 

more than sessions 1 of the same years. Sessions 1 and 2 of the year 2019 have a good 

correspondence under knowing (42.93% and 42.1% respectively) but with discrepancies 

under applying (42.17% and 48.73% respectively) and reasoning (15.9% and 9.21% 

respectively). The lowest percentage under reasoning exists in session-2 of the year 

2019. 

Correlations 
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In addition to percentages, correlations were calculated between the respective 

numbers in Tables 5 and 6 in Appendix S.  Correlations were made between the model 

tests issued with the curriculum documents and the corresponding official session-1 and 

session-2 tests (of the years 2011-2016), between the model tests issued in 2017and the 

corresponding official session-1 and session-2 tests (of the years 2017-2018), and 

between the model tests of the year 2019 and their corresponding official tests (year 

2019).  

According to Table 13, the correlations between the model tests issued with the 

curriculum and session-1 official tests of years 2011-2016, the model tests and session-2 

official tests of years 2011-2016, the model tests and session-1 official tests of years 

2017-2018, the model tests and session-2 official tests of years 2017-2018, the model 

tests and session-1 official test of year 2019, and the model tests and session-2 official 

tests of the year 2019 are 0.915, 0.906, 0.903, 0.815, 0.88, and 0.77 respectively. This 

shows that the tests under each compared set are consistent. However, this consistency 

is greater between model tests issued in the year 2000 and with their corresponding 

sessions 1 and 2 official tests then between model tests issued in 2017 and their 

corresponding official tests. This consistency decreases between the model tests of the 

year 2019 and its corresponding official tests. 

Table 12: Correlations Between Sessions 1 and 2 of the Official Exams of the Years 

2011-2016, 2017-2018, and 2019, and the Model Tests for Grade 12 LS Track 

OT11-16(1)&MT1 

Overall 
Correlation 

In terms of  
Cognitive Domains 

  In terms of  
Math Contents 

K A R  Alg. Geo. Calc. S.P 

0.915 0.79 0.97 0.86  0.62 0.99 0.99 0.81 
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OT11-16(2)&MT1 0.906 0.94   0.99 0.7  0.48 0.98 0.97 0.63 

OT17-18(1)&MT2 0.903 0.93 0.97 0.58  0.97 0.99 0.92 
-

0.64 

OT17-18(2)&MT2 0.815 0.76 0.88 0.57  0.33 0.94 0.94 0.15 

OT19(1)&MT3 0.88 0.89 0.93 0.61  0.83 0.64 0.95 
-

0.38 

OT19(2)&MT3 0.77 0.71 0.79 0.66  0.37 0.2 0.93 0.94 
OT11-16(1)& 
OT11-16(2) 0.96 0.94 0.99 0.7  0.88 1 1 0.89 
OT17-18(1)& 
OT17-19(2) 0.83 0.77 0.96 0.65  0.48 0.97 0.9 0.67 

OT19(1)& OT19(2) 0.7 0.6 0.82 0.01  0.41 0.88 0.87 
-

0.06 
 K: Knowing 

A: Applying 
R: Reasoning 
Alg.: Algebra 
Calc.: Calculus (Numerical Functions) 
S.P.: Statistics & Probability 
MT1: model tests issued with the curriculum documents 
MT2: model tests issued in the year 2017 
MT3: model tests issued in the year 2019 
OT11-16(1): session-1 official tests of the years 2011-2016  
OT11-16(2): session-2 official tests of the years 2011-2016 
OT17-18(1):  session-1 official tests of the years 2017-2018  
OT17-18(2): session-2 official tests of the years 2017-2018 
OT19(1): session-1 official tests of the year 2019 
OT19(2): session-2 official tests of the year 2019 

  
In terms of cognitive domains, refer to table 12, the correlations between the 

model tests and their corresponding sessions 1 and 2 over all the years are high positive 

under all cognitive domain (ranging between 0.7 and 0.9) except for reasoning when 

correlating the model tests to each of session-1 and session-2 official tests of the year 

2019, having average correlations of 0.58 and 0.57 respectively.  

In terms of math domain algebra, refer to table 12, an obvious low correlation 

(ranging between 0.33 and 0.48) exists between session-2 official tests of each year and 

their corresponding model tests. This is because under this math domain, percentages of 
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test items vary a lot between session-2 tests and the model tests in terms of math domain 

and both math topic and cognitive domain. Therefore, there is consistency between 

sessions-1 official tests of the years 2011-2016, 2017-2018 and 2019 and their 

corresponding model tests under the math domain Algebra but not among the tests of 

the remaining sets.  

In terms of math domains Geometry and Calculus, very high correlations exist 

between the tests of each sets ranging between 0.87 and 1 except for the tests of the set: 

model tests of the year 2019 and session-1 official test and model tests of the year 2019 

and session-2 official test of the same year (r=0.64 and r=0.2 respectively) under 

Geometry. These high correlations reflect a great consistency between the mentioned 

sets, while the average and low correlations reflect an average consistency and a low 

consistency between the model tests of the year 2019 and session-1 test of the same year 

and between the model tests and session-2 test of the same year respectively. 

 In terms of math domain statistics and probability, refer to table 12, negative 

and very low correlations exist between the model tests issued in 2017 and each of 

session-1 and session-2 official tests of the year 2017, and the model tests of the year 

2019 and session-1 of the year 2019 (-0.64, 0.15, and -0.38). This reflects an 

inconsistency between each of the mentioned set. This is due to discrepancies of the 

total percentages of test items under this topic or to discrepancies of the percentages 

under the cognitive domains under this math domain. On the other hand, the correlations 

between the tests of the remaining sets range between 0.63 and 0.94 reflecting a 

consistency ranging between good to high consistency between the sets under the 

domain Statistics and Probability.  
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Correlations were calculated between sessions 1 and 2 official tests of each of 

the years 2011-2016, 2017-2018, and 2019. Correlations between sessions 1 and 2 

official tests of years 2011-2016, sessions 1 and 2 official tests of years 2017-2018, and 

sessions 1 and 2 of the year 2019 are 0.96, 0.83 0.7 respectively.  

Correlations in term of cognitive domains, refer to table 12, range between good 

(r=0.6) to high positive (r=0.99) between sessions 1 and 2 national tests under all 

cognitive domains except under reasoning between session-1 and session-2 official tests 

of the year 2019 having a very low correlation (r=0.01).  

In terms of math domain algebra, refer to table 12, obvious low correlations 

exist between sessions 1 and 2 official tests of the years 2017-2018 and the year 2019 

(r=0.48 and 0.41 respectively). High positive correlation exist under Algebra between 

sessions 1 and 2 of the years 2011-2016 (r=0.88). In terms of math domains Geometry 

and Calculus, very high correlations exist between sessions 1 and 2 of all the years 

ranging between 0.87 and 1. These high correlations reflect a great consistency between 

sessions 1 and 2 of the national tests. In terms of math domain Statistics and 

Probability, refer to table 12, negative and very low correlations exist between each of 

session-1 and session-2 official tests of the year 2017 and sessions 1 and 2 of the year 

2019 (0.67 and -0.06 respectively). This reflects an inconsistency between each of the 

mentioned set. This is due to discrepancies of the total percentages of test items under 

this topic or to discrepancies of the percentages under the cognitive domains under this 

math domain. On the other hand, the correlation sessions 1 and 2 of the years 2011-2016 

is high positive (r= 0.89) reflecting a high consistency between sessions 1 and 2 of the 

year 2011-2016 under the domain Statistics and Probability.  
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In short, the quantitative analysis of the official tests of the LS track show that 

the objective reasoning has a percentage (16.41%) of the test items which is low and 

does not reflect the general and specific objectives of mathematics at this track. Solving 

mathematical problems, which is included in both cognitive domains applying, which is 

required by 43.34% of the tests items of the official tests for the LS track, and reasoning 

which is required by 16.41% of the tests items of the official tests for the same track, is 

emphasized ranging from simple mathematical problems to some complex non-routine 

problems. It is important to note at this level that since applying involves solving routine 

problems and reasoning consists of solving non-routine problems, many problems that 

normally require reasoning, when seen repeated over several tests are considered as 

routine questions that students are used to solve and thus classified under applying 

rather than reasoning. Moreover, a considerable change is obvious in the model tests 

over the years emphasizing knowing over applying, while a steady content and cognitive 

structure is obvious in the national tests over the years. 

 

 

 

 



 
 

Chapter Five 

Conclusions and Recommendations 

This chapter includes six parts: 1) introduction, 2) discussion, 3) conclusions, 4) 

recommendations, 5) limitations, 6) and recommendations for future studies.   

5.1. Introduction 

The purpose of this study was to examine the alignment between the foundations 

of the Lebanese mathematics intended curriculum, as represented by the curriculum 

documentation, and national assessment, as represented by the national math tests for 

the LH and the LS tracks of grade 12 (assessed curriculum) between the years 2011 and 

2019. The study also investigated the alignment’s evolution throughout the 

implementation years of the reformed curriculum starting from the year 2001 taking into 

consideration the results of Sleiman’s study (2012) and Safa’s study (2013) on the 

alignment of the mentioned curriculum components during the previous years for the 

LH and LS tracks respectively. The study also studied if there exist any differences 

between session-1 and session-2 of the official tests for both tracks, by investigating 

their alignment with the 1997 reformed curriculum.  

Content analysis techniques were used in the study for both the LH and LS 

tracks. The qualitative section studied the structure and content of each of the 

curriculum, model tests, and national official tests. The qualitative analysis of the tests 

took into consideration the topics and the test items. The model tests and official tests 

were analyzed quantitatively using double-entry statistical tables. Test items, as 
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identified by Osta (2007), for each test were analyzed in these tables as to their 

corresponding objectives in the math curriculum and to the cognitive domains they 

address, based on TIMSS Advanced 2015 framework. These tables were then compared 

using Pearson Product-Moment coefficient to check the degree of alignment between 

the model tests and official tests. 

The Lebanese official tests for the LH track, as shown in the analysis, are 

characterized by the following: 

- All the official tests have the same structure. Each is made up of three parts 

with constant grade distribution each year. Each part covers a domain: 

Algebra (17.75%), Calculus (54.2%), and Statistics and Probability 

(28.05%).  

- Inequalities under the topic equalities and inequalities and the topic statistics 

of grade 12 are never addressed in the official tests. Statistics in the official 

tests is only limited to very basic concepts taken in previous year. 

- The topic simple and compound interest is addressed in session-2 only of the 

official tests. Its occurrence is rare (1.44% of the official tests) and limited to 

one objective out of five objectives. 

-  Propositional calculus is never addressed in the official tests. It was added to 

the omitted tests starting from the year 2016. 

- The problems on the topics equations and statistics and probability are 

always presented in the real-life context with examples that are different each 

time but requiring applying what is learned under this topic. On the other 

hand, the problems on equations are always related to money and discounts.  
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- Definitions and representations topic is considered to be the most important 

topic since its test items cover 52.76% of the official tests with the highest 

assigned grade points (10 points out of 20). The problem on definitions and 

representations is never presented in the context of real-life situations. The 

given varies between three types: a graph, a table of variation, and a 

function. Many test items are of similar content but vary in structure as the 

given varies. Other different test items appear under this topic each time.  

- The official tests put a great emphasis on the cognitive domain knowing 

(51.57% of the test items in the official tests), then applying gets 38.81%. 

Official tests almost neglect the domain reasoning (9.62%). The test items in 

the official tests are mostly routine questions previously seen in class. They 

don’t challenge students’ critical thinking and mathematical reasoning. What 

does this inform us about the connection of these tests to the foundations of 

the curriculum which emphasize mainly the reasoning cognitive domain?   

On the other hand, according to the results of the analysis, the Lebanese official 

tests for the LS track are characterized by the following: 

- All the tests have the same structure. Each is made up of four parts with 

constant grade distribution every year. Each part covers a domain: Algebra 

(18.42% of the test items), Geometry (19.16% of the test items), Calculus 

(45.69% of the test items), and Statistics and Probability (16.74% of the test 

items).  

- The cognitive domains are emphasized differently in the national tests. The 

cognitive domain applying is the most emphasized (43.34% of the test 
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items). Then the domain knowing (40.26% of the test items) follows and 

reasoning (16.41% of the test items).  

- The domain Trigonometry has no occurrence in any test before being omitted 

in the year 2018. The topic statistics also has no test items in the official tests 

before being omitted in the year 2018. Some objectives under different topics 

never occurred such as distribution function under the topic probability, 

Pascal’s Triangle under the topic literal and numerical calculations, and 

second order equations under the topic differential equations.  

- The domain Calculus which occurs in all tests have the highest percentage of 

test items and highest allocated grade points (8 points out of 20 each year). 

This domain contains four topics, but in every test two of these four topics 

always occur definitions and representations and continuity and 

differentiation with a great emphasis on the first (35.48% of the test items) 

compared to the second (5.28% of the test items). On the other hand, the 

topic integration seldom occurs having the same forms of test items (4.39% 

of the test items), and the topic differential equations rarely occurs (0.54% of 

the test items). Differential equations is tackled in only one test (session-2 of 

the year 2019) with basic questions that are limited to knowing and applying 

cognitive domains.  

- The topics numbers, classical study, and probability occur without an 

obvious pattern in the national tests. On the other hand, the topics under the 

domain Calculus have similar repetitive form but of different functions and 

situations.  



 
 

165 
 

- A greater emphasis on reasoning appears in session-2 official tests of the 

years 2011-2016 and 2017-2018 than sessions-1 of the same periods.  

- Three domains are tackled in the national tests in a purely abstract form 

(Algebra, Calculus, and Geometry), while Probability is always presented in 

a real-life context. 

- The given in the national tests is rarely presented as a graph or table.  

From all the above, what do the results tell us about the tests? The assessment 

system in the Lebanese curriculum? The problems from which the curriculum and 

assessment suffer?  

The results of this study are in agreement with the results of the research done by 

Osta (2007), Sleiman (2012), and Safa (2013) regarding the characteristics of the 

official tests. The official tests have a steady structure and cover a narrowed part of the 

curriculum, a “mini curriculum” as named by Osta (2007).  

The negative effects of high-stakes tests have been extensively discussed in 

literature. Since the results of the Lebanese official tests are the only criterion that 

determines the student’s eligibility of graduating from school and moving to the 

university in Lebanon, students will adjust themselves to the tests by only focusing on 

the materials covered in the exams (Madaus, 1988) and practicing items similar in 

content and format to the official tests (Bailey, 1996), which might result in not 

acquiring the understanding, skills and knowledge that students are supposed to acquire 

at this grade level.  



 
 

166 
 

High stakes tests also have their effects on the program itself, including teachers 

and curriculum developers. Teachers will teach to the test emphasizing only materials 

that are covered in the tests, because of the social pressure exerted on them (Madaus, 

1988). Schools and parents want students’ results to be satisfactory as these results 

determine the students’ future and the schools’ reputation. Moreover, a tradition of “past 

tests” develops in high-stakes test setting, and eventually these past tests define the 

curriculum (Madaus, 1988). This is obvious for the LH track in the model tests, which 

were released in the years 2017 and 2019. Both, the qualitative and quantitative analyses 

of the study show a great alignment (ranging between 0.9 and 0.97) between these late 

model tests and the corresponding official tests (of the years 2017-2018 and 2019) and 

between the official tests of the years 2011 to 2016 and the official tests of the years 

2017-2018 and 2019. These two results show that the model tests had undergone 

modifications, while the national tests remained stable in structure, content, and 

cognitive levels required, and that the modification made to the model tests, 

representing the curriculum, seem to be made to align with the assessment instead of 

being based on a revision of the curriculum in terms of objectives and content. 

This in turn raises concerns regarding the negative impact of the steady and low-

level thinking education students are getting over this long period of time on them as 

individuals and on the whole society taking into consideration the importance of 

mathematics education on the intellectual development, other sciences, and society. 

Moreover, on the website, it is clear that the model tests issued in the years 2017 

and 2019 are prepared by different schools and authors with many years of experience 

of teaching students for the official tests. This raises the following concerns: 
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- These tests are being prepared by consumers. These authors are teachers who 

are teaching their students questions similar to the model tests which raises a 

question about the credibility of the national tests’ results. 

- Teachers preparing the tests are teachers who have been preparing the national 

tests years before the reform of the curriculum. Therefore, how much would 

they, their mentality, and assessment strategies have changed to keep pace with 

the drastic changes that the reform has brought to the mathematics curriculum? 

The results of this longitudinal study contributes to the literature in a very 

important idea. The study showed that the model tests changed to align with the 

assessment while the opposite should happen. The assessment has to contribute to the 

development of the curriculum, while in the case of this study the assessment led to 

changing the curriculum in a way that didn’t end in achieving its goals. This would not 

have been clear and obvious if the study was not carried in the way it was carried and 

over this period of time. The comparison of the model tests and the official tests and 

studying their alignment and the comparison and correlations done between the official 

tests over years showed this important idea and ended in the conclusion that a tradition 

of past tests has developed in high-stakes test setting and eventually defined the 

curriculum. 

5.2. Discussion 

The findings of the study will be discussed based on three main aspects: 1) the 

foundations of the Lebanese mathematics curriculum represented by its introduction, 

general objectives, and the Evaluation Guide (Appendix A), 2) the document “Details 
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and Results of the Workshops Carried out by ECRD as Part of the Curriculum 

Evaluation and Development Plan” (Appendix G), and 3) the socio-political situation in 

Lebanon during the years of the implementation of the reformed curriculum. The 

discussion based on what’s mentioned is important since the educational system in any 

country can’t be separated from its context, and this is basic to have a better reading of 

the findings of this study and to better understand the reasons behind them.  

5.2.1 Foundation of the Lebanese Mathematics Curriculum 

The introduction of the math curriculum, as mentioned in the main curriculum 

document (referenced in Appendix A), states the role of mathematics and describes how 

the spirit and teaching of mathematics were reformed stressing the individual 

construction of knowledge through mental activities, the importance of eliminating the 

theoretical overuse, the use of calculator and computer technologies, and starting from 

real-life situations which shows that math is not separated from everyday life and 

ensuring the accessibility of mathematics learning by all.  

 The LH official tests, as analyzed qualitatively, help to some extent in the 

implementation of the reform of mathematics education as mentioned in the 

mathematics curriculum’s introduction. About half of the topics are given in real-life 

context in the tests (equations and statistics and probability). On the other hand, the 

qualitative analysis of the official tests of the LS track shows that the national 

examination of this track does not reflect the major points of the reform as mentioned in 

the introduction of the mathematics curriculum. Test items of most of the topics of the 

official tests of this track are purely abstract, not relating to real-life, except for the topic 

probability. Moreover, national tests of both tracks do not require the use of any 
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technological tool except the calculator for basic calculations. These major points of the 

introduction are very important in the LS track since students graduating from it are 

eligible to major in STEM majors (Science, Technology, Engineering, and 

Mathematics). Linking the topics learnt to real-life applications and understanding their 

usefulness constitute an important element that fosters students’ interest in STEM 

subjects and majors (Baran et al., 2016; Chittum et al., 2017). 

The general objectives of the reformed mathematics curriculum as mentioned in 

the main curriculum document (referenced in Appendix A) are: mathematical reasoning, 

solving mathematical problems, relating mathematics to the surrounding reality, 

communicating mathematically, and valuing mathematics (ECRD, 1997a). 

Mathematical reasoning is reflected in the LH official tests in a very low percentage 

(9.62% of the total test items). As for solving mathematical problems, only routine 

problems that require direct application of knowledge and procedures are emphasized in 

the official tests for this objective. As for communication, this objective is reflected to a 

good extent in the official tests based on if compared to the subskills required by the 

process objectives of the LH track. However, these subskills do not reflect completely 

this objective as mentioned in the introduction and general objectives and do not reflect 

what mathematical communication truly is. Sumarmo et al. (2012) give a more extended 

list for mathematical communication’s characteristics. It includes: “(a) constructing real 

objects, figures and diagrams into mathematical ideas; (b) explaining mathematical 

ideas, situations, and relationships by oral and written expressions, or by means of real 

objects, pictures, figures, and algebra; (c) explaining daily events in mathematical 

symbol languages; (d) listening, discussing, and writing upon mathematics, 
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comprehensive reading upon mathematical presentations; (e) explaining and drafting 

questions upon learnt mathematical materials” (Sumarmo et al., 2015, p. 351).  

On the other hand, the quantitative analysis of the official tests of the LS track 

show that the objective mathematical reasoning has a percentage (16.41%) of the test 

items which is low and does not reflect the general and specific objectives of 

mathematics at this track. Solving mathematical problems, which is included in both 

cognitive domains applying and reasoning is emphasized ranging from simple 

mathematical problems to some complex non-routine problems. Moreover, only 

probability problems are related to reality, while no problems relate to other sciences. 

Communication, on the other hand, is also partially reflected in the official tests of this 

track since questions are mostly direct and theoretical. 

Moreover, the stable structure and repetitive type of questions in the tests, as 

shown in the qualitative analysis, and the focus on knowing and applying rather than 

reasoning cognitive domains, as shown in the quantitative, reflect and promote the 

behaviorist approach, rather than the constructivist approach announced in the 

introduction and general objectives. This reflects that this approach still has its great 

implications on mathematics education and its practices in the 1997 reformed 

curriculum in Lebanon in terms of drill and practice questions and having same type and 

wording of questions. 

The section “General principles about the guidelines and the way of developing 

the national test questions in mathematics for the general secondary school certificate” 

(Appendix D) under the Evaluation Guide contains the bases for the question selection 
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in terms of content and format. These criteria are for all grade 12 tracks. The national 

tests should: 

1. “Abide by the general and specific objectives”: As mentioned earlier in this 

section, the official tests of the LH track require the communication skills 

mentioned in the specific objectives, while these skills are not emphasized in 

the official tests of the LS track. The official tests also require problem-

solving skills but limited to routine problems for the LH track, and not 

including real-life problems or being integrated with other sciences for the 

LS track. However, reasoning is tackled in low percentages in the tests of 

both the LH and LS tracks. 

2. “Have a balance among the basic three levels of knowledge: acquisition, 

application, and analysis”. These levels can be associated to TIMSS 

cognitive domains: knowing, applying, and reasoning. Table 1 in Appendix 

Q shows an imbalance of these three levels in the LH track. Knowing has the 

main emphasis (51.57% of the test items), the applying (38.81% of the test 

items) and reasoning (9.62% of the test items). Similarly, an imbalance 

exists between these three cognitive domain in the official tests for the LS 

track. At this track, 40.26% of the test items require knowing, 43.34% require 

applying, and 16.41% require reasoning. 

3. “Consider competences from all the domains and should include questions 

that test the competences tackling different parts of the curriculum”. Each of 

the official tests has three parts covering the three domains for the LH track- 

Algebra, Calculus, and Statistics and Probability- except for 2 tests out of 16 
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tests that do not cover the domain Algebra. Some topics of the curriculum 

under each domain are neglected: inequalities, simple and compound 

interest, and statistics. For the LS track, the domain Trigonometry and the 

topic statistics never occur in the official tests before being omitted. 

Covering all competencies under all domains is not possible knowing that 

some objectives are always neglected while many others rarely appear in the 

official tests. 

4. “Not follow a specific pattern, neglect any part of the curriculum, or consider 

continuously a specific topic”. The LH and LS official tests do not respect 

this criterion since many topics are never tackled while others are always 

adopted. Moreover, the official tests of this track follow a steady structure 

with the same grade distribution. 

5. “Must ask diverse types of questions (open-ended questions, short response, 

multiple-choice questions) and questions based on text, diagram, graph, etc”. 

Most of the test items in the official tests of the LH track are open-ended. 

Multiple choice questions never occur. However, the problems on rational 

functions differ in representation each time between a graph, a table, or an 

explicit function form. Similarly, almost all of the LS national tests are of 

open-ended questions or short response. Two out of sixteen official tests 

have different forms of questions under the topic numbers; one is multiple 

choice and the other is true or false question. Graphs also appear in only two 

tests, while the remaining tests have problems based on text only.  
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6. “Be clearly communicated to escape multiple interpretations”. The official 

tests for the LH and LS tracks are well written and clearly communicated. 

7. “Not be limited to grade 12 concepts, but include items that tackle concepts 

or objectives of grade 10 and 11”. This criterion is respected in the official 

tests of the LH track. Appendix K part II lists the curriculum content of 

grades 9, 10, and 11 of the LH track that are addressed in the official tests. 

Probability concepts taken in grade 11 are always tackled in the tests. 

Statistics test items are limited to concepts taken in previous years. Many 

concepts in the topic rational functions are taken in previous grade levels. 

The official tests for the LS track also respect this criterion as many concepts 

under all topics relate to concepts taken in previous years. Appendix K part I 

lists the curriculum content of grades 9, 10, and 11 of the LS track that are 

addressed in the official tests. 

5.2.2 Details and Results of the Workshops Carried out by ECRD as Part of the 

Curriculum Evaluation and Development Plan 

Several points were the topics of discussions in the workshops carried out by the 

ECRD and presented under the document “Details and Results of the Workshops 

Carried out by ECRD as Part of the Curriculum Evaluation and Development Plan”. 

These points are very important in understanding the results of this study.  

Above all, it is clear that the curriculum development was not carried out based 

on a thorough planning of the whole curriculum forms or components altogether. The 

intended, implemented, and potentially implemented curricula were planned and put 

into application/effect first, then planning the evaluation or assessment process was 
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thought of. Moreover, the discussion reflects an unclear understanding of the aims 

behind the mathematics curriculum and education. This is a crucial point because the 

way questions on the reasons and aims of mathematics education are answered strongly 

influences how math will be taught and who should do mathematics (Larson, 2018).  

This also raises questions on whether the introduction and the general objectives, in 

which the importance of mathematics on both the individual and social levels is 

described and in which clear objectives and essential skills needed to be acquired are 

stated, are the actual philosophy adopted in this reformed curriculum, or if they were 

only crafted in an appealing way just to be an image and not to be adopted.  

Moreover, according to the document, curriculum planning and development 

seem to be carried out not only in separate phases, but also by different committees that 

seemed to work independently. This in turn reflects a distorted view of the curriculum 

by the curriculum developers and a possible absence of the concept “curriculum 

alignment” to them.   

Another important issue can be concluded from this document. Developing the 

mathematics curriculum was based on specialists and experts who have great 

experience, but whose backgrounds do not reflect the average norm of the country. As a 

result, crafting the curriculum didn’t take into consideration the level, needs, and 

abilities of the average students in the country. This contradicts the fact that they are 

designing a national curriculum which must take into consideration students’ nature and 

needs all over the country. This is, as discussed in the document, the reason behind 

thinking that the allocated time for mathematics is enough to cover all the topics 
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planned first, and then omitting many of them shortly after the curriculum reform in 

both the LH and the LS tracks.  

In the document, it is not clear how reducing the lessons occurred, especially that 

some were directly omitted directly after the reform. This leads us to a very important 

question. Was the reduction of lessons which used to happen over years based on a 

series of global evaluation of the curriculum, or was it made randomly just because of 

not having time to cover them? 

Moreover, it is obvious that examination in the Lebanese mathematics 

curriculum is controlling the curriculum. It was decided that the whole curriculum 

should be reformed again to align with the new evaluation system adopted. Beloe 

Report (SSEC, 1960) states that examination systems can control and govern the kind of 

curriculum adopted. Moreover, this confirms one of the negative effects high stake tests 

have which is “becoming the major schooling goal” as stated by Madaus (1988). 

In addition, despite this fragile curriculum development process, the blame is on 

students’ abilities in the existing problems and not on the program. However, to make 

educational accountability successful, curriculum alignment must be ensured, and thus 

curriculum developers and schools be held accountable- just as students- by showing 

that what is offered to students meet the standards set (Anderson, 2002). 

For the LH track, it is clear that some of the topics which were always neglected 

in the official tests, namely statistics and propositional calculus, were possibly 

neglected for the following main reasons. The first is that statistics was new to teachers 

thus caused problems, but it is essential as stated in the curriculum introduction. 

Therefore, this topic remained in the curriculum without being tackled in the official 
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tests until a decision was made to omit it in the year 2017.  As for the topic 

propositional calculus, the debate over this topic might be the main reason behind 

keeping it but not tackling it. Some refused to remove it because it is essential for the 

university stage later on, while others saw it hard for students of LH track. This topic 

was kept for years then was added to the omitted topics.  

For the LS track, the topic statistics might be never occurring for the same 

mentioned reason for this topic in the LH curriculum. However, according to the 

document, several topics were asked to be included by other subjects’ developers (as the 

physics developers) in the mathematics curricula despite the mathematics curriculum 

developers’ belief that they are not important. This might be the reason behind including 

several topics but limiting them to very low percentages of test items. The topics 

trigonometry, integration, and differential equations are known to be of high importance 

in physics and engineering majors. Therefore, having very low percentages in the 

official tests might be for this mentioned reason.  

Finally, lowering the cognitive level required by the test items in the LH national 

tests, especially the reasoning domain, might be because of the low ability students of 

this track have as described in the document.  

5.2.3 The Socio-Political Situation in Lebanon 

Lebanon has passed through periods characterized by unstable political and 

security situations. During the years of the implementation of the reformed curriculum 

and since the year 2005, the assassinations of many political figures occurred. Since the 

year 2005 till the year of this study, the political and security situation in Lebanon has 

not reached stability. Many governments continuously came to power, then either 
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quitted or were forced to quit by the public. This created an unstable situation on all 

aspects because when a government quits or does not get the minimum number of votes 

to reach power, it becomes a care-taking government. The care-taking government has 

jurisdictions which are very limited not exceeding issues that are considered very 

critical. As a result, decisions which are limited to ministers are barely taken and when 

taken, they are taken after months or years. Moreover, many important decisions in 

Lebanon are taken based on the agreement between all political parties. A decision such 

as the curriculum reform is considered a big decision that requires such agreement.   

The curriculum as noticed in the documents of Appendix G had been going 

through revisions and evaluations. However, no change has been noticed in the 

assessment or the curriculum foundation and content till the year 2017. The reason 

behind this might be because of the mentioned chaotic political situation in the country 

which can also be noticed also in what happened in the year 2014 when the committee 

responsible for correcting the tests refrained from correcting the tests because they were 

not given their rights. New model tests were put to public in the academic year 2016-

2017, some topics were omitted, and new guidelines for assessment were published as 

an attempt to improve the educational system. Other model tests were also issued in the 

academic year 2018-2019 with more topics being omitted.  

5.3. Conclusions 

This paper aimed to answer the following research questions: (1) Are the Lebanese 

official math exams at the secondary level (for each of LS and LH tracks), over the 

years 2011-2019, aligned with the national curriculum as reflected in the curriculum 

document (ECRD, 1997a)? (2) Is there any improvement in the alignment of the official 
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math exams for each track, in the last years of implementation, compared to the extent 

of alignment that resulted from the two previous studies? (3) Are there differences 

between the tests in sessions 1 and 2, over the last years of implementation, for each of 

the Secondary LS and LH tests, in terms of content and cognitive domains addressed? 

The three research questions will be discussed based on the results of this study. 

5.3.1. Research Question 1 

Are the Lebanese official math exams at the secondary level (for each of LS and 

LH tracks), over the years 2011-2019, aligned with the national curriculum as reflected 

in the curriculum document (ECRD, 1997a)? 

To answer this question for the LH track, the quantitative analysis (refer to Table 

5 chapter 4) shows that there is a very high correlation (r = 0.967) between the official 

tests and the model tests when considering the math domains and cognitive abilities. 

Moreover, the percentages presented in Table 1 Appendix Q show that the model tests 

and the official tests emphasize the knowing domain over applying and reasoning. One 

reason for this high correlation might be that the total number of test items of the model 

tests is 205, forty-nine of this total number corresponding to the model tests issued in 

the year 2000, while the remaining corresponding to the model tests issued in 2017 and 

2019 which are highly aligned with the official tests of the years 2017-2019 and are very 

similar in content and cognitive domains as the national tests of the previous years. 

Another possible reason for this high alignment might be the idea that a tradition 

of past tests develops in high-stakes test setting eventually defining the curriculum 

(Madaus, 1988). The high correspondence is obvious between the model tests issued in 

2017 and 2019 and all the official tests and not only the corresponding official tests of 
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the years 2017-2019. To test this hypothesis, correlations between the tests of the year 

2019 were correlated with the tests of the years 2015-2016 and the years 2017-2018. 

Results are presented in Table 13.  

 

Table 13: Correlations Between the Official Tests of the Years 2015-2016 and 2017-

2018 and the Model Tests of the year 2019 for Grade 12 LH Track 

OT15-
16 & 
MT 

Overall 
Correlation 

In terms of  
Cognitive Domains 

In terms of  
Math Contents 

Knowing Applying Reasoning Algebra Calculus Statistics 
&Probability 

0.949 1 0.96 0.72 0.98 0.95 0.97 

OT17-
18&MT 

0.95 0.97 0.98 0.85 0.95 0.96 0.90 

OT15-16: official tests of the years 2015-2016 
OT17-18: official tests of the years 2017-2018   
MT: model tests of the year 2019 

 

According to Table 13, very high overall correlations and very high correlations 

under all the cognitive and math domain exist between the model tests of the year 2019 

and the official tests of the years 2015-2016 and 2017-2018. This shows that the above 

hypothesis might be true for the LH track to a great extent based on the results presented 

in table 13.   

To answer this question for the LS track, the quantitative analysis (refer to Table 

10 chapter 4) shows that there is a very high correlation (r = 0.94) between the official 

tests and the model tests when considering the math domains and cognitive abilities. 

Moreover, the percentages presented in Table 1 Appendix G show that the model tests 

and the official tests emphasize the knowing domain over applying and reasoning. The 
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correlations under each the cognitive domains and the content domains are also very 

high. 

The reason of this high correlation might be also that the total number of test 

items of the model tests is 324. Seventy-seven of this total number correspond to the 

model tests issued with the curriculum documents, while the remaining correspond to 

the model tests issued in 2017 and 2019 which are highly aligned with the official tests 

of the years 2017-2019 and very similar in content and cognitive domains as the 

national tests of the previous years. Similar to the LH testes, another possible reason for 

this high alignment for the LS track might be idea that a tradition of past tests develops 

in high-stakes test setting eventually defining the curriculum (Madaus, 1988). To test 

this hypothesis, correlations between the tests of the year 2019 were correlated with the 

tests of the years 2015-2016 and the years 2017-2018. Results are presented in Table 14.  

 

Table 14: Correlations Between the Official Tests of the Years 2015-2016 and 2017-

2018 and the Model Tests of the year 2019 for Grade 12 LS Track 

OT15-16 
& MT 

Overall 
Correlation 

In terms of  
Cognitive Domains 

 In terms of  
Math Contents 

 

K A R  Alg. Geo. Calc. S.P. 
0.94 0.95 0.99 0.75  0.97 0.8 0.8 0.4 

OT17-
18&MT 

0.92 0.89 0.96 0.94  0.76 1 1 -0.33 

K: Knowing 
A: Applying 
R: Reasoning 
Alg.: Algebra 
Geo,: Geometry 
Calc. : Calculus (Numerical Functions) 
S.P. : Statistics & Probability 
OT15-16: official tests of the years 2015-2016 
OT17-18: official tests of the years 2017-2018   
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MT: model tests of the year 2019 
 

According to Table 14, very high positive overall correlations and very high 

correlations under all the cognitive and math domain exist between the model tests of 

the year 2019 and the official tests of the years 2015-2016 and 2017-2018 except under 

the domain Statistics and Probability. This shows that the above hypothesis might be 

true to a good extent for the LS track based on the results presented in Table 14.  

This reflects that a “testing culture” have been developed and rooted over the 

years. This intersects with the results of Osta’s study’s (2007) that suggest “that the still 

rooted assessment culture is affecting the new official exams and consequently every 

other component of the curriculum” (Osta. 2007; p. 197). 

5.3.2. Research Question 2 

 Is there any improvement in the alignment of the official math tests for each 

track, in the last years of implementation, compared to the extent of alignment that 

resulted from the two previous studies? 

The correlations between the model tests and the official tests for the LH track 

are presented in Table 15. Correlations of the years 2001-2010 are taken from Sleiman’s 

study (2012). The correlations in Table 15 reflect the alignment of the tests in a better 

way since each group of official tests is correlated with its corresponding model tests.  

Table 15: Correlations Between the Official Tests of each of the Years 2001-2005, 

2006-2010, 2011-2013, 2015-2016, 2017-2018, and 2019 and the Model Tests for 

Grade 12 LH Track 

 2001-2005 2006-2010 2011-2013 2015-2016  2017-2018 2019 

OT & MT 0.80 0.80 0.695 0.817  0.85 0.9 
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OT & MT : Correlation between the official tests of the years 2011-2019 (OT) and the 
model tests (MT) 
 

According to Table 15, the correlation is the same between the tests of the years 

2001-2005 and the tests of the years 2006-2010 (r=0.8) although according to Table 7 

Appendix Q there are some changing aspects of the evolution of these tests under the 

topics propositional calculus and simple and compound interests. These topics are more 

neglected in the official tests of the years 2006-2010. However, the correlation 

decreases to r=0.695 for the official tests of the years 2011-2013. This is because of the 

discrepancies between percentages of the model tests and the official tests of these years 

under the topics propositional calculus, simple and compound interests, and statistics. 

Propositional calculus has no test items in the official tests of these years, while simple 

and compound interests and statistics have no test items in the model tests issued with 

the curriculum documents. Moreover, the topic equations is less emphasized in the 

official tests of these years than in the model tests (12.5% and 26.53% respectively). 

The correlation increases in the official tests of the years 2015-2016 (r=0.817). The 

simple and compound interest is neglected in the tests of these years, while the topic 

equations is more emphasized causing a better correlation with the model tests under the 

domain Algebra. The correlation increases to r=0.85 between the model tests of the year 

2017 and the official tests of the years 2017-2018, and r=0.9 for tests of the year 2019. 

The occurrence of every topic has almost the same percentage in the model tests and the 

official tests of the years 2017-2018 and 2019. Similarly, the percentages under the 

cognitive domains knowing and applying are very close. The discrepancy is only under 

the domain reasoning being more emphasized in the model tests issued in the years 
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2017 and 2019 than the official tests, making the correlation not perfect between the 

model tests and the official tests of these years.  

The correlations between the model tests and the official tests for the LS track 

are presented in Table 16. Correlations of the years 2001-2003 and 2009-2010 are taken 

from Safa’s study (2013). However, to avoid an overlap between the periods of 

correlations, new correlations were made between the tests of the years 2009-2010 using 

Safa’s results since Safa (2013) calculated the correlation over the periods 2001-2003 

and 2009-2012.  

Table 16: Correlations Between the Official Tests of each of the Years 2001-2003, 

2009-2010, 2011-2013, 2015-2016, 2017-2018, and 2019 and the Model Tests for 

Grade 12 LS Track 

 2001-2003 2009-2010 2011-2013 2015-2016 2017-2018 2019 

OT & MT 
0.80 0.92 0.92 0.88 0.96 0.89 

OT & MT : Correlation between the official tests of the years 2011-2019 (OT) 
and the model tests (MT) 

 

According to Table 16, the correlation between the model tests and the official 

tests of the years 2001-2003 is 0.8. This correlation remarkably increases in the year 

2009-2010 (r=0.92). This increase is due to emphasizing applying at the expense of 

knowing in the tests of this period making them better aligned with the official tests. 

Same correlation is obtained for the tests of the years 2011-2013, while it decreases to 

0.88 in the tests of the years 2015-2016. This decrease is mainly due to the discrepancies 

between the model tests and the official tests of this year under the topics numbers 

(11.37% and 21.6% of the test items respectively) and continuity and differentiation 
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(10.38% and 4.11% respectively). Moreover, statistics has no test items in the official 

tests of this year unlike the model tests. The correlation increases to 0.96 in the years 

2017-2018 because of the close correspondence between the percentages under all 

cognitive and content domains reflecting a high alignment between the model and the 

official tests of these years. The correlation decreases again between the tests of the 

years 2019 due to the discrepancies of the cognitive domains percentages under all math 

domains.  

5.3.3. Research Question 3 

 Are there differences between the tests in sessions 1 and 2, over the last years of 

implementation, for each of the Secondary LS and LH tests, in terms of content and 

cognitive domains addressed? 

Table 8 in chapter 4 represents the correlations between the model tests of the 

LH track and sessions 1 and 2 of the official tests of the LH track during the last years of 

implementation (2011-2019). In general, the session-1 and session-2 official exams are 

very consistent and aligned among each other. This is shown in the high correlations r = 

0.931 between the session-1 and session-2 official exams of the years 2011-2016, r = 

0.911 between the session-1 and session-2 official exams of the years 2017-2018, and r 

= 0.937 between the session-1 and session-2 official exams of the year 2019.  

The correlation between the model tests and the official tests is very high under 

all cognitive domains and under all math domains reflecting a very good alignment 

between sessions 1 and 2 national tests. 
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Moreover, the topic statistics is more emphasized in session 2 of the official 

tests, while the topic simple and compound interest occurs only in session 2 of the 

official tests (refer to Tables 4 and 5 in Appendix Q).   

On the other hand, Table 12 in chapter 4 represents the correlations between the 

model tests of the LS track and sessions 1 and 2 of the official tests of the LS track 

during the last years of implementation (2011-2019). In general, session-1 and session-2 

official tests are consistent and aligned among each other. However, this consistency 

decreases over the years. This is shown in the high correlations r = 0.96 between the 

session-1 and session-2 official exams of the years 2011-2016, r = 0.83 between the 

session-1 and session-2 official exams of the years 2017-2018, and r = 0.7 between the 

session-1 and session-2 official exams of the year 2019.  

The correlation between the model tests and the official tests is very high under 

all cognitive domains and under all math domains in the first years, but decreases 

mainly in the year 2019 where discrepancies occur under the Algebra (0.41) and 

Statistics and Probability (-0.06) content domains and the cognitive domain reasoning 

(0.01).  

5.4. Recommendations 

The findings of this study reveal that the official tests have a stable structure and 

target a narrow part of the curriculum. This leads teachers to teach to the tests and 

students to concentrate on the materials covered by the tests (Madaus, 1988). Moreover, 

the tests emphasize knowing over applying and reasoning cognitive domains. The tests 

do not address the main concerns of the curriculum presented in the curriculum’s 
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introduction and general objectives: mathematical reasoning, solving non-routine 

problems, communication, and connections.  

However, the analysis of these findings shows that problems in the alignment 

between the official tests and the curriculum foundation might be due to a great extent to 

the curriculum development process of the reformed curriculum which occurred in an 

inconsistent and coherent way.   

Therefore, it is recommended that the new reform starts by reconsidering the 

testing policies and contents based on the curriculum foundations and not the opposite. 

It is important that several terms made clear and defined well when developing the new 

curriculum. The most important of these terms is “curriculum alignment” and its 

importance. Curriculum forms: intended, implemented, assessed, and attained must be 

taken into consideration when developing the new curriculum. A thorough planning of 

all these forms should take place. The definition and role of assessment in the 

curriculum and educational process should be taken into consideration to avoid the 

negative effects of the high stake national examination and to avoid making examination 

the basic goal behind education. To attain a positive washback of the tests, there should 

be a close correspondence between the test and the syllabus, and tests should be 

properly conceived and implemented (Popham, 1987; 2001).  

Moreover, it is recommended that the reduction of lessons in the curriculum, 

when it happens, should be based on a periodic global evaluation of the curriculum and 

not randomly. Many lessons are important to the university education, to the 

development of certain skills which are important for the individual intellect and future, 
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and in daily life. Therefore, assessing the lessons and curriculum is very important to 

consider when reducing the curriculum.  

In addition, it is recommended to include experts from different institutions (at 

the level of schools and universities) and backgrounds in the curriculum planning 

process. Teachers should also be included in this process since they play a basic role in 

the educational process. 

Available curriculum alignment models, frameworks, and studies can be made 

use of when planning for any new curriculum to ensure the alignment of all forms of the 

curriculum.  

After reforming the curriculum, it is recommended to carry out professional 

development on assessment and strategies followed for teachers, committee members 

who prepare the assessment, and correctors of the official tests.  

On the official tests level, it is recommended that the official tests take into 

consideration including the neglected general objectives: reasoning, problem solving of 

non-routine problems, and relating mathematics to the surrounding society and sciences. 

Presenting problems in a real-life context is highly recommended for the LS track. 

Moreover, including the use of technology and a more complex use of scientific 

calculators is recommended in both tracks. Including questions of different types and 

forms which trigger students’ higher order cognitive skills are also recommended. 

Another very important point should be considered. Solving problems can go under 

applying and reasoning. Solving problems which are routine problems done or seen 

before, even if they apparently require reasoning, go under applying. Therefore, it is 

recommended that questions in the national tests do not take the same form and 
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structure each time. Including real-life situations might help a lot in varying the form of 

the questions. Moreover, to attain a positive washback of the national tests, it is 

recommended that these tests test the abilities whose development is required to be 

encouraged and to be sampled widely and unpredictably (Bailey, 1996). 

5.5. Limitations of the Study 

This paper has two limitations. The first limitation is that no issued model tests 

were found after the model tests issued with the reform until the year 2017. However, 

according to the press, schools and several institutions complained when model tests of 

the year 2017 were issued stating that this not more than telling students the questions of 

the tests. The researcher concluded that these might be the only issued model tests 

besides the ones issued with the reformed curriculum in the year 2000.  

Another limitation is that the model tests which were issued with the reformed 

curriculum have a low number of test items compared to the official tests and the new 

model tests which might have affected the results of the study. 

5.6. Recommended Future Research 

The following are recommendations for future research: 

1. A study on how the “curriculum alignment” concept as conceived among the 

curriculum developers, administrators, and teachers. 

2. A study on the perceptions of grade 12 teachers towards the national 

examination and its positive or negative effects on their instruction. 

3. A study on the philosophy of the national examination as perceived by test 

developers and test correctors and comparing them to the documents named 
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“Specialized Reports For the Results of the Official Examination” found 

under the ECRD website.  

4. A study on the alignment between the intended curriculum and the 

implemented curriculum (perceived –the interpretation of curriculum by 

teachers- and operational –the curriculum in action as taught and learned) at 

each of grade 12 tracks. 
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APPENDIX A 
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ECRD (1997a). Mathematics curricula. In General Education curricula and their 

objectives. Decree no 10227 (pp. 287-327). Lebanon: Ministry of National 

Education, Youth and Sports & National Center of Educational Research and 

Development. 

Three Details-of-Content Documents 
 

ECRD (1997b). Curriculum of Mathematics. Decree no 10227. Details of the contents of 

the first year of each cycle. Lebanon: Ministry of Education and Higher 

Education (MEHE) & Educational Center for Research and Development 
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ECRD (1998). Curriculum of Mathematics. Decree no 10227. Details of the contents of 

the second year of each cycle. Lebanon: Ministry of Education and Higher 

Education (MEHE) & Educational Center for Research and Development 
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ECRD (1999). Curriculum of Mathematics. Decree no 10227. Details of the contents of 

the third year of each cycle. Lebanon: Ministry of Education and Higher 

Education (MEHE) & Educational Center for Research and Development 

(ECRD). 
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APPENDIX B 

 

Coding the Details of Contents of the Lebanese Reformed Math Curriculum  

For the LS track at the Secondary School Level 

Retrieved from: 

 
Ministry of National Education, Youth and Sports & National Center of 

Educational Research and Development (1997). Curriculum of Mathematics. 

Decree no 10227. Details of the contents of the third year of each cycle. 

Lebanon: Ministry of National Education, Youth and Sports & National Center 

of Educational Research and Development. 
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APPENDIX C 
 
Coding the Details of Contents of the Lebanese Reformed Math Curriculum 

For the LH track at the Secondary School Level 

Retrieved from: 

 
Ministry of National Education, Youth and Sports & National Center of 

Educational Research and Development (1997). Curriculum of Mathematics. Decree 

no 10227. Details of the contents of the third year of each cycle. Lebanon: Ministry of 

National Education, Youth and Sports & National Center of Educational Research and 

Development. 
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APPENDIX D 

General Principles about the Guidelines and the Way of Developing the Official 

Exam Questions in Mathematics for the General Secondary School Certificate 

Part I: 

Retrieved from: 

Ministry of Education and Higher Education & Educational Center for Research and 

Development (2000). Evaluation Guide. Mathematics Secondary Cycle.  

Lebanon: Ministry of National Education, Youth and Sports & National 

Center of Educational Research and Development. 
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Part II: 

Retrieved from: 

https://www.crdp.org/guideline-official-exams 
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APPENDIX E 

Model Tests LH track 

 

Model Test 2 (LHM2) 

Retrieved from: 

Ministry of Education and Higher Education & Educational Center for Research and 

Development (2000). Evaluation Guide. Mathematics Secondary Cycle. 

Lebanon: Ministry of National Education, Youth and Sports & National 

Center of Educational Research and Development. 
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Model Test 6 (LHM6) 

Retrieved from: 

https://www.crdp.org/official-examples-samples?term node tid depth=82 
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APPENDIX F 

Model Tests LS track 

 

Model Test 1 (LSM1) 

Retrieved from: 

Ministry of Education and Higher Education & Educational Center for Research and 

Development (2000). Evaluation Guide. Mathematics Secondary Cycle. 

Lebanon: Ministry of National Education, Youth and Sports & National 

Center of Educational Research and Development. 
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Model Test 5 (LSM5) 

Retrieved from: 

https://www.crdp.org/official-examples-samples?term node tid depth=82 
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APPENDIX G 

 

Details and Results of the Workshops Carried out by ECRD as Part of the 

Curriculum Evaluation and Development Plan 

Retrieved from: 

https://www.crdp.org/node/2897 
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APPENDIX H 

LH Session-2 Official Test of the year 2018 LH182 

 

Retrieved from: 

https://www.crdp.org/en/official-exams-corrections-
lebanon?sessionurl=3084&term node tid depth=83 
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APPENDIX I 

LS Session-1 Official Test of the year 2013- LS131 

 

Retrieved from: 

https://www.crdp.org/en/official-exams-corrections-
lebanon?sessionurl=3084&term node tid depth=83 
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APPENDIX J 
TIMSS Advanced 2015 – Mathematics Cognitive Domains 

 

Retrieved from: 

Mullis, I. & Martin, M. (Eds.) (2014). TIMSS Advanced 2015 Assessment 

Frameworks. Retrieved from Boston College, TIMSS & PIRLS International Study 

Center website: 

 http://timssandpirls.bc.edu/timss2015-advanced/frameworks.html 

TIMSS Advanced 

Mathematics Cognitive Domains 

The mathematics cognitive dimension consists of three domains based on what 

thinking processes students are expected to use when confronting the mathematics items 

developed for the TIMSS Advanced 2015 assessment. The first domain, knowing, 

addresses the students’ ability to recall and recognize facts, procedures, and concepts 

necessary for a solid foundation in mathematics. The second domain, applying, focuses 

on using this knowledge to model and implement strategies to solve problems. The third 

domain, reasoning, includes analyzing, synthesizing, generalizing, and justifying 

through mathematical arguments or proofs. The situations requiring reasoning often are 

unfamiliar or complex. 

While there is some hierarchy across the three cognitive domains (from knowing 

to applying to reasoning), each domain contains items representing a full range of 

difficulty. The following sections further describe the thinking skills and behaviors 

defining the cognitive domains. The general descriptions are followed by lists of 

specific behaviors to be elicited by items that are aligned with each domain. 

Each content domain includes items developed to address each of the three 

cognitive domains. Accordingly, the algebra, calculus, and geometry domains 
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include knowing, applying, and reasoning items.  

Knowing  

Knowing refers to students’ knowledge of mathematical facts, concepts, and 

procedures. Mathematical facts and procedures form the foundation for mathematical 

thought. 

 

Recall Recall definitions, terminology, notation, 
mathematical conventions, number properties, and 
geometric properties. 

Recognize Recognize entities that are mathematically equivalent 
(e.g., different representations of the same function). 

Compute Carry out algorithmic procedures (e.g., determining 
derivatives of polynomial functions, and solving a 
simple equation). 

Retrieve Retrieve information from graphs, tables, texts, or 

other sources. 

 

Applying 

The applying domain involves the application of mathematics in a range of 

contexts. In this domain, students need to apply mathematical knowledge of facts, skills, 

and procedures or understanding of mathematical concepts to create representations and 

solve problems. The problems in this domain typically reflect standard types of 

problems expected to be familiar to students. Problems may be set in real-life situations, 

or may be purely mathematical in nature involving, for example, numeric or algebraic 

expressions, functions, equations, or geometric figures. 
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Determine Determine efficient and appropriate methods, 
strategies, or 
tools for solving problems for which there are 
commonly 
used methods of solution. 

Represent/Model Generate an equation or diagram that models 
problem 
situations and generate equivalent representations for 
a 
given mathematical entity, or set of information. 

Implement Implement strategies and operations to solve 
problems in 
familiar mathematical concepts and procedures. 

 

Reasoning 

Reasoning mathematically involves logical, systematic thinking. Problems 

requiring reasoning may do so in different ways, because of the novelty of the context or 

the complexity of the situation, the number of decisions and steps, and may draw on 

knowledge and understanding from different areas of mathematics. Reasoning involves 

formulating conjectures, making logical deductions based on specific assumptions and 

rules, and justifying results. 

Analyze 
Identify the elements of a problem and determine 
the information, procedures, and strategies 
necessary to solve the problem. 

Integrate/ Synthesize Link different elements of knowledge, related 
representations, and procedures to solve problems. 

Evaluate Determine the appropriateness of alternative 
strategies and solutions. 

Draw Conclusions Make valid inferences on the basis of information 
and evidence 

Generalize Make statements that represent relationships in 
more general and more widely applicable terms. 

Justify Provide mathematical arguments to support a 
strategy, solution, or a statement. 
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APPENDIX K 

 
The curriculum content of Grade 9, 10, or 11 that is associated with the items that 

were addressed in the official exam tests for the LS and LH tracks 

Part I: For the LS Track
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Part II: For the LH track 
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APPENDIX L 

Quantitative Analysis of the LH Model Tests  

Model Test 2 LHM2 

Retrieved from: 

Sleiman, L. H. (2012). A study of the alignment between the Lebanese secondary-level 
national math exams for the literature and humanities track and the 
reformed math curriculum. 
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APPENDIX N 

Quantitative Analysis of the Model Tests LS track 

Model Test 1 LHM1 

Retrieved from: 

Safa, W. (2013). Evaluating the alignment between a mathematics curriculum and the 

national tests: The case of Lebanon secondary national exams for the life 

science section (Master's Thesis under the supervision of I. Osta). Lebanese 

American University, Beirut. 

 







 
 

APPENDIX P 

Qualitative Analysis of the LH Model Tests and Official Tests 

Table 1  

Occurrences of Test Items on Different Math Topics in the Model Tests and Official Tests of the LH Track at Grade 12 
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Table 2  

Distribution of Grades by Math Topics in the Model Tests and Official Tests of the LH Track at Grade 12 
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Table 3  

Occurrences of Test Items on the Math Topic “Propositional Calculus” in the Model Tests and Official Tests of the LH Track at  

Grade 12 

 

  

Table 4  

Occurrences of Test Items on the Math Topic “Equations and Inequalities” in the Model Tests and Official Tests of the LH Track at  

Grade 12 
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Table 5  

Occurrences of Test Items on the Math Topic “Definitions and Representations” in the Model Tests and Official Tests of the LH Track 
at Grade 12 
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Table 6 

Occurrences of Test Items on the Math Topic “Simple and Compound Interest” in the Model Tests and Official Tests of the LH Track 

at Grade 12 

 

 

Table 7 

Occurrences of Test Items on the Math Topic “Statistics” in the Model Tests and Official Tests of the LH Track at Grade 12 
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Table 8 

Occurrences of Test Items on the Math Topic “Probability” in the Model Tests and Official Tests of the LH Track at Grade 12 
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APPENDIX R 

Qualitative Analysis of the LS Model Tests and Official Tests 

Table 1  

Occurrences of Test Items on Different Math Topics in the Model Tests and Official Tests for the LS Track of Grade 12 
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Table 2  

Distribution of Grades by Math Topics in the Model Tests and Official Tests for the LS Track of Grade 12 
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Table 3  

Occurrences of Test Items on the Math Topic “Literal and Numerical Calculations” in the Model Tests and Official Tests for the LS 

Track of Grade 12 
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Table 4  

Occurrences of Test Items on the Math Topic “Number” in the Model Tests and Official Tests for the LS Track of Grade 12 
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Table 5  

Occurrences of Test Items on the Math Topic “Classical Study” in the Model Tests and Official Tests for the LS Track of Grade 12
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Table 6 

Occurrences of Test Items on the Math Topic “Definitions and Representations” in the Model Tests and Official Tests for the LS 

Track of Grade 12 
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Table 7 

Occurrences of Test Items on the Math Topic “Continuity and Differentiation” in the Model Tests and Official Tests for the LS Track 

of Grade 12
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Table 8 

Occurrences of Test Items on the Math Topic “Integration” in the Model Tests and Official Tests for the LS Track of Grade 12 
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Table 9 

Occurrences of Test Items on the Math Topic “Differential Equations” in the Model Tests and Official Tests for the LS Track of Grade 

12 
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Table 10 

Occurrences of Test Items on the Math Topic “Statistics” in the Model Tests and Official Tests for the LS Track of Grade 12 
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Table 11 

Occurrences of Test Items on the Math Topic “Probability” in the Model Tests and Official Tests for the LS Track of Grade 12 

 

 


















