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Abstract 

A number of commentators noted the persistence of a “science deficit” in Muslim 

education. Math serves as a foundation of the present-day quantitative sciences. Thus, 

a suitable mathematics program is indispensable in addressing the “science deficit.” 

After providing a historical perspective, the paper explores the nexus between science 

and present-day knowledge. It also recommends several strategies for enhancing the 

teaching of science, with a focus on mathematics.  

The science deficit 

A report by the OIC on Muslim education in 2004 noted the persistence of a 

“science deficit” in all 57 Muslim nations. The study covered the output of scientific 

research throughout the decade from 1995 to 2004. It noted that Muslim nations, 

comprising twenty per cent of the global population, contribute a mere two and a 

half per cent of all scientific papers published globally.1  

As a consequence of the deficit, Muslim students are poorly equipped to face the 

challenges of present-day life. Many remain unemployed. While the current 

economy is routinely referred to as the “knowledge economy,” interest in science 

remains weak.2 Few Muslim schools – in particular madrassahs – teach science as a 
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subject.3 The “deficit” is also adding to shortages of personnel in key sectors, 

including engineering, architecture and medicine.  

It seems that an effective mathematics foundation and high caliber teaching are 

needed. These should help contribute towards addressing the science deficit and 

also to ensuring that graduates of Muslim institutions of learning become more 

employable.  

The way science is taught needs to be revisited. What is required are interactive 

learning and analysis rather than memorisation with little comprehension. Put 

differently, what is required is the acquisition of what are known as “higher order 

thinking skills.”  

Moreover, sciences need to be incorporated into the curricula of Muslim schools 

in a suitable way. Attitude to math in particular should be more positive. It needs to 

be taught in ways that is interesting to students. The view that present day science is 

un-Islamic needs to be overcome. Teaching methods likewise need to be revisited. 

Rote learning and memorisation need to give way to analysis and comprehension.4  

Reliance on memorisation is a vestige of an approach that is ill suited to equip 

graduates with knowledge required in a present-day economy. The extent and depth 

of knowledge required to find employment in a post-industrial economy dwarfs that 

required centuries ago. Present-day sciences have advanced well beyond what was 

attained even a few decades ago. Scientific knowledge is accumulating at an 

exponential rate.  
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The prime reason for this is the cumulative character of knowledge within the 

“hard sciences,” where additional knowledge invariably presupposes the mastery of, 

and adding to previously acquired knowledge.  

Historical background 

The Muslim world was not always stagnant. The Golden Age of Islam was very 

different: 

If we compare and contrast the status quo of the Muslim countries 

to the Muslim civilisation in the past, the gulf between the two is vast. 

During the Golden Period of Islam, the time of the Abbasid Khilafah, from 

the 8th Century to the 15th Century scientists, geographers, poets, 

engineers and philosophers amongst others, contributed significantly to 

their respective fields, by creating new inventions and by preserving and 

building upon earlier work. Their contributions directly affected every 

major civilisation to come after them and continue to be invaluable to 

the present day.5 

As another writer observed, “During the first two centuries of Islam there was a 

free debate on all issues where there was a difference of opinion.”6 The Islamic 

civilisation flowered during the Abbasid caliphate as well as in Muslim Spain. Several 

establishments such as the Academy of Sciences, (Dar al Ulum), Academy of Wisdom 

(Dar al Hikmah), and House of Wisdom (Bayt al Hikmah) “provided free education on 

all science subjects (‘ulum ‘aqliyyah) such as agriculture, astronomy, botany, 

chemistry, logic, mathematics, medicine, philosophy, physics and zoology.”7  

The luminaries of the time included Muhammad ibn Musa al-Khwarizmi, (d. 850) 

and Sharaf al-Din al-Tusi (d. 1213), mathematicians of prodigious talent. Al-
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Khwarizmi was in addition an astronomer and geographer. He worked in the House 

of Wisdom in Baghdad, established by Ma’mun, the seventh Abbasid caliph. His Book 

on Calculation by Completion and Balancing was the first comprehensive treatment 

of linear and quadratic equations. He contributed greatly to the development of 

algebra and trigonometry.8 

Decline set in at about the time of the emergence of taqlid, and the waning of 

ijtihad or juristic reasoning. There was a tendency to resist change and view matters 

from a largely legalistic perspective. A telling sign of viewing various challenges in a 

legalistic perspective was reflected in a change in the significance of the expression 

fiqh. At first, fiqh had a broad meaning. It signified “understanding.” As time passed, 

however, it was restricted to signify “studying Shariah or Islamic law.”9 

But the Arabic root of this term [fiqh] has a general meaning in the 

Qur’an. The limited legal meaning this term has developed reflects a 

narrow reading of one particular Qur’anic verse, which itself is the result 

of a narrow understanding of Islam.10 

This would have an significant impact on how Muslims would think: “the way 

religious scholars think shapes the average person’s perception of religion … the 

Muslim scholars’ seeing of Islam mainly through its legal aspect has had the same 

impact on the average Muslim.”11 The restricted notion of fiqh may give the 

impression that “thinking” or “understanding” is an ability required chiefly in Islamic 

law, rather than in alternative pursuits as well.   

The decline of ijtihad or independent reasoning and the emergence of taqlid or 

indiscriminate imitation as a valid approach are also seen as factors responsible for 

the decline. “All free thinking, became suspect and advanced an attitude of extreme 
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caution and conservatism in the expression of opinions on religious issues. 

Consequently, ijtihad suffered.”12  

Ibn Khaldun identified injustice as an important reason for the decline. Another 

view sees the backlash by traditionalists against rationalism as among the reasons 

for decline. Another unwelcome development was the separation of scientists from 

theologians. Additionally, a prohibitive attitude spread. The scope for debate 

became restricted: 

The vigour and dynamism that characterized Muslim scholarship 

during the late Umayyad and early ‘Abbasid periods, when no discussion 

was considered a taboo, was substantially diluted. Unfortunately, it was 

not just philosophy but also the associated physical sciences that became 

excluded from the syllabi of religious schools. Additionally, since 

governments did not pay much attention to science education and 

research, as they had in earlier centuries, the stage was set for the 

intellectual and technological backwardness of the Muslim world.13  

Yet another factor was the perception, which persists to this very day, is the view 

that Islam and present-day knowledge, in particular empirical knowledge, are 

incompatible. Muslim thinkers, however, reject this perception. By contrast, they 

endorse the view of “a basic harmony between Islam and science as an integral part 

of the epistemology of the Qur'an.”14 As a commentator noted: “science is a cross-

cultural enterprise and … it does not take an ‘Islamic’ or ‘Western’ form. In simple 

terms, science studies the world of nature and is a tool to make people's lives better 

…”15  
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Reinvigorating the foundations 

Mathematics is important because it forms the foundation for all quantitative 

sciences. The pursuit of math requires a significant degree of discipline. It also 

requires the ability to reflect in an abstract way. For these as well as other reasons 

math provides the foundation for all sciences known as empirical or hard sciences.  

The empirical sciences focus on this world, known as the physical universe. They 

have little to say about metaphysical reality, as they only focus on phenomena 

perceptible by means of the five senses, known as the sensory phenomena.  

The empirical sciences include physics, biology and chemistry. Math to science is 

what a computer operating system is to a computer application. A deficiency in math 

may prove a hindrance to the learning of any subject that requires quantitative 

analysis.  

Math encompasses arithmetic, geometry, algebra, trigonometry, as well as 

calculus, both differential and integral. It also includes data management, statistics 

and probability. Arithmetic comprises the principles of adding, subtracting, 

multiplying and dividing. Spatial geometry studies two and three-dimensional space. 

Algebra expresses relationships among variables by means of equations.  

Trigonometry explores the relationships between the sides of right triangles and 

their angles. Algebra and trigonometry pave the way for the study of change. 

Differential calculus provides tools for the study of change, the rate at which 

measurable variables change in response to changes in related variables. The science 

of statistics reveals patterns in large amounts of data, while probability theories 

provide means for arriving at approximations rather than precise answers.16  
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Among the benefits of math is the ability to reason accurately and in a rigorous, 

disciplined manner. The study of mathematics also improves analytical skills. 

Abstract thinking requires the ability to separate the essential from the incidental. In 

that way it helps to focus on what is truly important. Expressing problems in a 

quantified manner is yet another important skill learned in the study of math.  

Math teaches problem solving skills. As problems may frequently be solved in a 

variety of ways, the versatility that comes with the knowledge math facilitates the 

generation of imaginative yet practical responses to a range of issues. Moreover, the 

study of mathematics imparts skills that are applicable even in fields that do not, as a 

rule, employ empirical methods. Among these is the ability to reason clearly.  

Knowledge of math assists in acquiring the capability to make valid deductions 

from given premises. It entails going from what is known or explicit to what is not 

well known or implicit. This is important, as the reliability of any conclusion drawn 

from given premises will depend on the strength of the link between premise and 

deduction.  

In order for any conclusion drawn from a given premise to be reliable, the 

deduction process has to be rigorous and free of fallacies. If this process is 

compromised, a person might easily arrive at incorrect or misleading conclusions.  

Accurate reasoning helps to guard against drawing flawed conclusions. In this 

way, knowledge of mathematics helps to sharpen reasoning skills which are required 

to distinguish truth and falsehood. This is the scientific part of mathematics. It paves 

the way for the emergence and utilisation of an approach that would be truly 

scientific.  
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What constitutes a suitable methodology in a given area, however, is not 

necessarily identical to what may be appropriate elsewhere. Science takes on a 

different meaning from subject to subject. What may be considered scientific in 

theology, for example, need not be identical to what is accepted in psychology. Each 

subject has a unique methodology. This is not to say, however, that there are no 

commonalities between the methodologies utilised by different sciences.  

Math is predicated on the assumption that a difference exists between truth and 

falsehood, a principle that also lies at the heart of Qur’anic epistemology. This 

difference is manifested in the difference between a true statement and a false one. 

In this sense, knowledge of math may assist in the quest for and the attainment of 

truth. Telling the difference, however, between a true statement and a false one is 

more challenging in areas outside of the hard sciences. For this task, different 

standards are required. What makes it relatively easy to tell a true statement from a 

false one in math is that, unlike in alternative areas, few if any “gray areas” are 

discernible within the discipline of mathematics.  

Math and science 

The empirical sciences seek to ascertain relationships among different 

phenomena, in the language of science denoted as “variables.” The nature of a 

relationship between variables may be expressed in a precise way by means of 

equations.  

An equation is a statement in which the value on the left side is always equal to 

the value on the right side of the equation. It is not possible to change the amount 
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on the left side without also changing the quantity on the right side, by the same 

amount, and in the same direction.  

In accounting, one example of an equation is a financial statement known as the 

balance sheet. The left side, consisting of assets, always equals the right side, 

consisting of liabilities. The latter include what is known as shareholders’ funds, 

which represent the net worth of the company. 

Scientific “laws” are likewise expressed by means of equations. The insight 

expressed in the equation is termed a “law” because of its general applicability. The 

fact that water turns into vapour at one temperature (100 degrees Celsius) and 

becomes a solid at another (0 degrees Celsius) was as true in antiquity as in the 

current era. It is as true in one part of the world as in another. This does not mean 

that exceptional events may not take place. As the Qur’an puts it, “He causes the 

shadow to lengthen [towards the night] when, had He so willed, He could indeed 

have made it stand still …”17  

The fact that various scientific systems (such as those of Euclid, Newton, Einstein 

etc.) are supplanted by more complex theories does not affect the laws of nature. 

These do not change; it is our understanding of the laws of nature that changes. 

Knowledge of the physical world grows as additional knowledge is added to the 

existing body of knowledge.  

The supersession of a given theory by an alternative theory does not mean that 

the knowledge accumulated up to that point in time loses all its relevance and 

reliability. Most of it remains true. We could not use airplanes for transportation 

safely if the knowledge with which we build and use planes were unreliable.  
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The flaws in different “scientific paradigms” (systems) were confined to what 

Thomas Kuhn (Structure of Scientific Revolutions, University of Chicago Press, 1962) 

called anomalies. An anomaly in a theory arises when that theory is unable to 

provide a credible explanation of a particular event or aspect of reality. Just because 

an anomaly is discovered in a given theory does not mean, however, that the entire 

theory has to be discarded.  

For example, interest may turn out to be an anomaly in economic theory and 

practice, in the sense of failing to ensure an efficient allocation of resources and a 

just distribution of wealth.18 This does not yet mean, however, that all mainstream 

economic theory is flawed and therefore has to be discarded.  

A new or revised theory emerges when “anomalies” are resolved in an acceptable 

way in an alternative or better theory. The succession of theories in history is a 

process of attaining better (progressively more accurate and reliable) 

representations or models of reality.  

The supersession of the geo-centric by a helio-centric theory has not rendered 

everything taught by the earlier theory wrong. The stars continue to rotate around 

the sun as before; the relationship among them, however, is understood differently 

(more accurately) than before.19  

The quest for knowledge is propelled partly by an awareness of the 

incompleteness of our knowledge and the need to refine it. The search for a better 

understanding is a feature of all true science, not merely the sciences of nature.  
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A well known scientific law is Einstein’s e = mc2. This expresses the relationship 

between energy and mass. It states that the energy of a given object is equal to its 

mass multiplied by the speed of light squared.  

Stated differently, the energy of a given object depends on its mass. The energy 

of an object increases in proportion to its mass, according to the pattern expressed 

in the equation.  

Math is indispensable in science. All precise sciences use quantitative analysis in 

one way or another. Math is also used extensively in business and finance. It brings a 

degree of clarity and precision to a subject that is hard to duplicate elsewhere. 

Mathematics provides the form; empirical data provide the substance. 

Use of scientific knowledge  

The objective of the empirical sciences is to gain empirical knowledge. With this 

knowledge, life may be made better. Empirical science seeks knowledge of the 

physical world; social science seeks knowledge of society. Religious science seeks 

knowledge in the realm of spirituality.  

Math has been used to express an important phenomenon in life, the connections 

between different phenomena.20 Little, if anything, happens in a vacuum. This also 

teaches us responsibility, to become responsible for our actions. According to this 

principle, effects do not take place without reasons. The “cause” precedes and 

produces the effect.  

The fact that in quantum theory an event (effect) does not always appear to have 

a well-defined cause is far from proving that therefore the event has no cause. It 
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only means that its cause is not yet known, or not known very well. To know the 

cause, to define it well, requires additional research. Science is always “work in 

progress.” 

It needs to be kept in mind that, unlike different forms of awareness, knowledge 

discovered in empirical science increases in the course of time as a result of 

research. 

The principle of interconnectedness is affirmed in the Qur’an. The Qur’an alerts us 

repeatedly to the way different people suffered because of their iniquities. The 

reason for the expulsion of Adam and Eve from the garden was their transgression of 

the prohibition to approach the forbidden tree.  

The principle interconnectedness is predicated on the idea that phenomena and 

events are linked. The connections between events, however, may be apparent or 

obscure. The idea of connectedness is also predicated on the fact that the vast 

majority of phenomena are subject to change. In many cases, change is measurable 

and quantifiable. However, not everything may be quantified. Math is used in the 

exploration of phenomena that may.  

In the domains of spirituality, arts and human disciplines, “change” often has an 

ethical aspect: it may mean change for the better or worse. Revelation teaches man 

how to change for the better, how to become a good or a better human being. 

Indeed, it teaches man the difference between good and evil.  

In the world of empirical science (physics, etc.), however, change takes on ethical 

significance when it affects human welfare. The study of empirical science aims to 

improve life in the physical sense. The pursuit of religious knowledge, by contrast, 



 13 

seeks to make life better in a spiritual sense. Ideally, the two should work together in 

harmony to attain a good lifestyle. 

Phenomena that lend themselves to quantification are known as variables. 

Variables change depending on factors that cause them to change. Phenomena that 

do not change are known as constants.  

Examples of phenomena that change include the temperature of different 

substances, the speed of various objects or profits earned by business enterprises. 

Examples of quantities that do not change comprise the ratio of the circumference 

of a circle to its diameter, denoted by the letter π (pi). They also include the speed of 

light. The rate at which a falling object accelerates due to the force of gravity is 

likewise constant.  

In analysis, the effect in a relationship between two variables is known as the 

dependent variable. The cause, by contrast, is known as the independent variable. A 

change in one variable is caused by a change in another variable. This does not 

mean, however, that an independent variable in one relationship may not take on a 

role of a “dependent” variable in another relationship.  

The dependent variable (effect) is commonly signified by the letter y. The 

independent variable (cause), on the other hand, is denoted by the letter x. The 

relationship of dependency between the two variables is expressed algebraically by 

means of the generic equation, y = f (x).  

The equation conveys the idea that the magnitude of the variable y (effect) 

depends on the magnitude of the variable x (cause), according to a unique algorithm 
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(set of instructions) specified by f. When equations are plotted, they take the form of 

visual representations known as graphs.  

Equations in which a given value of x yields a single value of y are known as 

functions. Functions make it possible to predict the values of y for any given value of 

x. Values of “x” are known as the “range” of the function while the values of “y” are 

known as its “domain.” The ability to predict is essential to science. Without it, no 

meaningful scientific endeavour would be possible.  

Functions may be represented visually, by plotting them as two-dimensional 

graphs, using the Cartesian plane. The independent variable (y) is plotted on the 

vertical axis, while the dependent variable (x) is plotted on the horizontal axis. A set 

of points plotted according to the equation is known as function. 

Functions are classified into linear and non-linear. Linear functions are straight 

lines. They indicate a constant rate of change in y in response to a change in x. Non-

linear functions appear as curves and are known as “exponential” functions.  

A distinguishing feature of exponential functions is that their equations contain 

variables with “powers,” as in xn. Exponential equations are used to describe rates of 

growth and decay. In such equations, the rate of change of a given variable is itself 

subject to change.   

Teaching methodology  

Interest in math grows with understanding. The need to pass a course is not a 

sufficient motive to learn math. The teacher needs to show students how the 

knowledge of this subject is relevant to the life of the student.  
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The teacher needs to express ideas in a step by step manner. For a student to 

develop and maintain interest in math, material must be explained in a clear 

manner. This will help students to understand it. Regular revision and practice are 

likewise indispensable. 

It is advisable to start with what is easy. After the foundations have been laid, one 

can proceed to higher level topics. Terms used must be defined, explained and 

illustrated. A given topic always needs to be located within the larger context and 

linked to related topics. 

The study of math, as all subjects, should be enjoyable. Not a few students appear 

to have a phobia of math. This phobia results from a lack of understanding of the 

subject. In order to overcome this phobia, material needs to be presented in an 

interesting, engaging way. Knowledge is learned best when it is “discovered” rather 

than “spoon-fed.” All students need to be active participants in the learning process 

rather than passive recipients of knowledge.21 

Instruction should not be rushed. Focus of instruction should be the 

comprehension of principles. The teacher must be aware that a “trade-off” exists 

between the “depth” and the “breadth” of material covered.  

Given that time is limited, any attempt to teach more material is accomplished by 

sacrificing a degree of depth. There is a risk that when teachers rush to “cover” the 

material, students may get confused as a result of superficial treatment and may not 

learn the material. The teacher thus needs to strike a balance between the two. 

Students need to be challenged according to their ability but not to the point 

where they may become discouraged due to confusion. They should never be asked 
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to complete assignments that are beyond their ability at that time. Excellent work 

needs to be commended. Instruction should proceed in a manner in which each step 

builds on, and follows from, the preceding step.  

A variety of methods should be used, including games, lectures, educational 

videos, peer tutoring, guest lectures, student presentations, and independent 

studies. There should not be an excessive emphasis on examinations and tests. 

Wherever possible, students should be permitted to choose their own topics. When 

topics are arbitrarily assigned to students by teachers, the output may be 

disappointing, as the student is likely to be more motivated when he or she works 

with a problem of his or her choosing.  

The class should begin with a review of the previous lesson’s work. The questions 

from assignments should be taken up. Preferably students should do this. The 

teacher steps in when no student may be found to provide  solution to a particular 

problem from a prior class. This should take up approximately a third of class time.  

The exposition of the day should take up another third of class time. Of course 

there should be sufficient flexibility. More challenging topics will in all probability 

require extra time to explain. Similarly, homework may sometimes be taken up in 

less than the suggested amount of time. The time periods suggested here are merely 

guidelines.  

Apart from taking attendance and making announcements, the lesson comprises 

taking up homework, explanation of a theorem, its illustration, and answering any 

questions. Inquiries should also be answered during the explanation and illustration 

stage, while they are still fresh in the students’ minds. These go hand in hand. 
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Explanations should be from what is easy to grasp to what is more challenging, or 

even bright students may become confused.  

The teacher writes a topic on the board or projects it on a screen. He or she then 

explains it. It is important to proceed in a measured way. The explanation needs to 

be accurate. Students may become confused by the use of a term that does not 

convey meaning with clarity, or if the instructor fails to provide a definition of an 

important term. Terms need to be defined when they are first introduced.  

All explanations should be accompanied with a statement of significance. This 

locates a particular topic in context: the bigger picture, and highlights how various 

topics are related to each other. In the next (applications/illustration) stage the 

teacher provides at least two examples of theory. It needs to be remembered that 

students vary in their capabilities. Struggling learners need more time (and practice) 

to “absorb” a lesson than advanced students. 

In the last part of the lesson, using up the last third of the time available, the 

teacher assigns homework and instructs students to begin their homework. They 

should be encouraged to do this in groups. Getting a start on homework in class will 

help students to re-engage more easily with the material upon reaching home. The 

following day, the process repeats itself. Field trips and similar activities should take 

place from time to time, to add variety to the learning process.  

Teachers should utilise a variety of resources in teaching. Intellectually 

challenging games may be used for the purpose. Problems solving skills may be 

developed in a variety of ways and contexts.  
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A well-designed course should enable students to work independently of the 

teacher. The project could be a research paper. This would help students develop 

research skills.  

The results of research of all by students should be presented in class, followed by 

Q & A. Every student should take part in the presentations. As a matter of policy, all 

students should be required to make at least one presentation in class. Taking on a 

leadership function by presenting the results of their research to their classmates 

develops students’ confidence and communication skills at the same time.  

Presentations may be video-recorded. The best presentations should be posted 

online, on a channel operated by representatives of the school, college or university. 

Video recordings of presentations, both teacher and student, also offer alternative 

ways of tutoring.   

Students should complete their independent research projects in line with a pre-

assigned format. Group work is better, as students get to interact. As a rule, they 

should select their topics. However, all topics should be approved by the instructor. 

Wherever possible and appropriate, the teacher should use peer tutoring. In effect, 

the teacher utilises teaching assistants. Brighter students may be engaged in peer 

tutoring first, followed by others. In this way, students share knowledge with each 

other. Peer tutoring also makes the class more interesting for everyone. 

Example: trigonometry 

Trigonometry entails the exploration of the properties of triangles. Alternative 

shapes explored in math include quadrilaterals such as squares and rectangles, as 
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well as circles, spheres, and cones. The foundation is provided by the Pythagorean 

theorem. The theorem states that it is possible to calculate the length of a given side 

of a right triangle, as long as the lengths of the other two sides are known.  

Knowledge of trigonometry, by comparison, enables the determination of the 

lengths of even two sides of right triangles, as long as the length of at least one side 

and the magnitude of the relevant complementary angle are known. In other words, 

unlike the Pythagorean theorem, which only relates the lengths of the sides of right 

triangles to each other, trigonometry relates the sides of right triangles to their 

angles. Trigonometry has wide applications in engineering, wave theories and 

astronomy. 

This subject at times presents difficulties even for students that have grasped the 

Pythagorean theorem. The most common reason for this is that the transition to 

trigonometry takes place too quickly.  

The Pythagorean theorem expresses the relationship between the lengths of the 

different sides of a right triangle. The theorem enables us to compute the length of 

any side of a right triangle, as long as the lengths of the remaining two sides are also 

known.  

This process enables students to practice arriving at knowledge by means of 

deduction. This process requires proceeding from what is known to what is 

unknown, yet in a way already contained in what is known. In other words, it helps 

students to practice reaching accurate statements from underlying premises.  

The Pythagorean theorem states that the sum of the squares of the adjacent sides 

of a right triangle is equal to the square of the hypotenuse. In algebraic terms, the 
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theorem states that c2 = a2 + b2. In relation to right triangles, both sides of a triangle, 

other than the hypotenuse, are known as adjacent.  

After students acquire mastery of elementary algebra and the Pythagorean 

theorem, trigonometry may be taken up. The introduction has to include definitions 

of key terms. Terms need to be defined at the time when they are first introduced 

into the discussion.  

The basic point is that trigonometry makes possible the calculation of the lengths 

of two sides of a right triangle, even when only one side is known, as long as the 

degree of the relevant angle is also known. In other words, while the Pythagorean 

theorem only relates the lengths of various sides of right triangles to each other, 

trigonometry relates the lengths of the sides of right triangles to their angles. 

It must be explained to the students that the letters A, B or C, written together 

with the terms signifying a given ratio, such as “A sin,” serve the purpose of 

identifying the reference angle for a given ratio.  

Thus, “A sin” is the ratio of the length of the side opposite the complementary 

angle “A” in a right triangle and the hypotenuse (the side opposite the right angle). 

By contrast, “A cos” is the ratio of the length of a side adjacent to a complementary 

angle of a right triangle and the length of the hypotenuse. Finally “A tan” is the ratio 

of the length of the side opposite to angle A in a right triangle and the side adjacent 

to the complementary angle A.  

It also needs to be remembered that, as every right triangle has two 

complementary angles, which side of the triangle is designated as “adjacent” and 
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which as “opposite” depends on which of the complementary angles is the reference 

angle.  

The “adjacent” side for angle “A” accordingly will be the side “opposite” of angle 

“B,” while the “opposite” side of angle “A” will be the side “adjacent” to angle “B.” 

The hypotenuse is the same for both complementary angles; it is invariably located 

“opposite” the right angle in all right triangles.  

The students should also be informed that the cosecant, secant, and cotangent 

are the reciprocals of the sine, cosine, or tangent values. Reciprocals are obtained by 

interchanging the numerators and denominators in the ratios. The basic concept in 

trigonometry is that the ratio of the lengths of two sides of a right triangle depends 

on, and changes with, the magnitude of the reference angle.  

Conclusions and recommendations 

Math is necessary for any profession that employs quantitative analysis. To 

address the science deficit, a robust mathematics programs is required. This will 

provide a good foundation for the pursuit of empirical sciences. The development of 

a suitable math program also presupposes an effective methodology of teaching.  

• It needs to be recognised that a robust science program presupposes a strong 

foundation in mathematics. 

• Teachers should be engaged in continuous profession development on an 

ongoing basis, under the concept of life-long learning. 

• Instruction needs to proceed in a step-by-step manner. 

• Every teacher needs to provide ample opportunities to students to ask questions. 

• Effective courses of study need be designed. These should be updated as and 

when the need arises. 



 22 

• Each student should be required to compete at least one independent study 

project, either alone or in a group.  

• Student feedback should be solicited, and useful ideas should be integrated into 

course design and implementation. 

• Resources such as videos, including those available on YouTube should be utlised 

in the learning process.  

• Instructors should be encouraged to meet regularly and share insights or 

“compare notes” in brainstorming sessions with team mates. 

• Both teachers and top students should be encouraged to publish any interesting 

and useful insights in a journal that could be posted online so that teachers and 

students elsewhere may benefit from its content. 

• A discussion forum – including an online one – should also be set up and 

maintained. 

• Mathematics and Science Clubs should be established and provided with 

generous support.  

• Trips to the local Science Center should be organised on a regular basis.  

• Various competitions should also be held. These competitions may be held in 

cooperation with neighbourhood schools. 

• Well known scientists/mathematicians should be invited to give periodic talks to 

students about their respective research activities. 

• A Science and Islam Club should also be established, to explore and highlight the 

contributions of Muslim scientists like al-Khwarizmi, al-Kindi, Ibn Sina and 

additional thinkers in Muslim history.  

• Discussion should be held regularly with students specialising in related subjects 

to explore links between various disciplines and interdisciplinary studies.  

• Extra classes should be provided for students with special needs. These include 

both above average as well as below average performing students. 
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