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E-LEARNING: AN INNOVATIVE APPROACH IN MATHEMATICS EDUCATION 

 One of the major problems being confronted by the Department of Education in the 

Philippines is the poor cumulative performance of the high school students in Mathematics. 

According to the recent International Association for the Evaluation of Educational Achievement 

(as cited by Ogena, Laña & Sasota, 2011, p.5), among the ten countries―Armenia, Islamic 

Republic of Iran, Italy, Lebanon, Netherlands, Norway, Philippines, Russian Federation, 

Slovenia and Sweden―which participated in the Trends in International Mathematics and 

Science Study with secondary schools as its population, Philippines obtained the lowest rank in 

mathematics competency, and also in specific content and cognitive areas with an average scale 

score―355 (5.5), with 0.7% as the Advanced Mathematics Coverage Index. 

Because of this alarming statistics that exposes the inferiority of high school mathematics 

education which is a major factor in the development of the country (Ogena, Laña & Sasota, 

2011), the need to consider and employ a supplementary program in mending the performance of 

the high school students in Mathematics arise. In this situation, the innovative way of learning 

called e-learning, which upholds adaptive comprehension (Alday & Panaligan, 2013), can be an 

effectual solution. In view of the fact that this program provides better presentations of 

pedagogical and mathematical modelling than those of the traditional method of teaching, 

addresses the challenge math instruction, and responds to the culture of the modern era, e-

learning should be integrated in the mathematics education system followed by the secondary 

schools in the Philippines with Special Science Curriculum. 

Secondary schools with Special Science Curriculum are selected as the target schools in 

this discussion since they possess computer laboratories and interactive learning centers as they 
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specialize on Science, Technology, Engineering and Mathematics (STEM), and since these 

schools are found in all the regions in the country, totalling to 200 all in all (Department of 

Education, 2013). 

Causes of the Poor Mathematics Performance 

Assessing the nature of the problem on the cumulative performance of the high school 

students in Mathematics, Chiang (as cited by Alday & Panaligan, 2013, p.77) asserted that in the 

traditional non-electronic classrooms, numerous issues―the restrictions on space and time, and 

the difficulty of an instructor to cater the varying capacities, pursuits, likings and learning styles 

of the students―mount. 

According to Bass (as cited by European Mathematical Society, 2006, p.8), one cause of 

the low-level performance of the students at all levels is the incompetence of creating 

comprehensible and accurate illustrations that instigate the clarity of the vital mathematical 

concepts. The purpose of the diagrams varies accordingly to the reason why it is to be presented; 

it is either for exploration of how a certain element changes or for presentation of an idea, a 

justification, a derivation or a solution. This implies that in accurately presenting diagrams, there 

is a necessity to have dynamics―translations, rotations, rescaling, and variation of parameters. 

Bass (as cited by EMS, 2006, p.8) appended, “Important is the capacity to produce carefully-

scaled diagrams, with the capacity for color or shading, and to be able to move elements of a 

diagram.” With the traditional teaching method, it is perceptibly unmanageable to generate the 

desired diagrams since it only involves the use of a chalk and a board or a pen and a paper which 

could set aside mathematical accuracy. Furthermore, illustrating the mathematical diagrams on 

the board or on any medium in traditional classrooms would consume a large amount of time, 
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minimizing the time for the actual teaching. Additionally, contemporary mathematics teaching 

provides a learning area for the students wherein most of them only adhere to passive learning 

instead of active learning because of long lectures and lack of hands-on activities (Quintana, 

1988). Lichnerowicz (1967) added that: 

All too often still mathematics as taught dissected like a dead specimen or exhibited like 

a work of architecture, in finished and final form, and good minds not in frequently 

reach the point of wondering if it is still possible to do any creative work in 

mathematics, pp. 16-17. 

 Contemporary mathematics education, as likened to a dead specimen since it only 

focuses on whether or not the teaching was done, has to have creativity that could fulfil the five 

general abilities of talented learners―convergent thinking which deals with analyses and 

syntheses, divergent thinking which deals with fluency and flexibility, imagination and intuition 

which deals the creation of predictions, attention which deals with the lengthier span of focus, 

and recall which deals with the short and long term retention (UNESCO, 1991).  

Considering all the challenges being expounded, it is essential for the country to provide 

an innovation in its mathematics education. Consequently, the researcher has explored the 

problem and the different solutions to the problem, and has come up to promote e-learning in 

mathematics education. 

Definition and Description of E-learning 

According to Descamps (as cited by EMS, 2006, p.1), e-learning, the shortcut for 

electronic learning, is the kind of learning that involves the utilization of the systems of up-to-

date communication and computer technologies, making it as a subset of educational technology.  

Seiler (as cited by EMS, 2006, p.16) added that e-learning implicates the operation of the virtual 
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learning environments, computer-assisted instructions or computer-aided instructions (CAI), and 

Information and Communication Technology (ICT). 

Histrory of E-learning 

As a brief background in its history, the term “e-learning” has begun since 1999. While in 

the search of its exact description, “online learning” and “virtual learning” have sprung up as its 

other names. Additionally, this type of learning has significantly evolved from its foundations in 

1984 when Isaac Pitman taught his students via mail, in 1924 when the first testing machine was 

crafted, in 1954 when the first teaching machine was made, and in 1960 when the first computer 

based training (CBT) program was accomplished up to its status quo in which internet and 

computer software are being employed (Epignosis, 2015). 

Mathematical and Pedagogical Modelling of E-learning 

Knowing its features, e-learning has a great potential in causing an innovation in the 

mathematics education in the country. Accordingly, it can be an effective solution to the poor 

cumulative performance of the Philippine high school students in mathematics since, firstly, it 

offers better presentations of mathematical and pedagogical modelling than those of the 

traditional method of teaching. 

Alcausin (1989) stated that in the process of learning mathematics, imagery is essential 

given that mathematics also deals with abstract ideas. Moreover, imagery in mathematics should 

be upheld as it offers presentations which can be more easily comprehended as compared to the 

textual presentations (Bruner, as cited by Alcausin, 1989, p.6). With the different software such 

as Microsoft, Adobe, and media players which could seamlessly display images, diagrams or 

videos, technology in learning mathematics is feasible and, if it is integrated, beneficial. 
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Unlike in the traditional non-electronic classrooms, technology in mathematics education 

is more able in carrying out more accurately, quickly and completely procedures in mathematics 

such as solving equations, plotting function graphs, investigating effects of variation of 

parameters, obtaining approximate integrals, displaying accurate and clear images of geometric 

figures, and executing large and complex calculations since it has computer programs and 

software that could exceed human capabilities (Bass, as cited by EMS, 2006, p.8). As a result, 

the delivery technique, by the use of e-learning, becomes effortless and hassle-free (Epignosis, 

2015). 

E-learning does not only promote accuracy and ease but also creativity which is an 

essential part of imagination, one of the general abilities of a talented learner (UNESCO, 1991), 

given that audio-visual content and interactive testing which are more appealing to students than 

the traditional books are usually being offered in this kind of learning (Epignosis, 2015). 

E-learning as a Solution to the Challenge in Mathematics Instruction 

E-learning, through the use of computer-assisted instructions, can minimize the demand 

for instructors but still offer the quality-education that the students deserve since instructors, at 

the present time, are quickly becoming scarce (Cruz, 1991). This kind of learning is able to 

minimize the demand for instructors because it consents an instructor to do synchronous 

activities such as giving examinations, simultaneously answering questions, teaching lessons in 

two or more classes, and automatically assessing the students’ performances (Descamps, as cited 

by EMS, 2006, p.8). 

Digital learning environments such as virtual laboratories which are grounded on 

physical laboratories in which the design, construction, application and evaluation of computer-
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aided experiments can be done are the places in which one instructor can accomplish the 

simultaneous tasks. Additionally, according to Bass (as cited by EMS, 2006, p.9), the interactive 

technology formats in virtual laboratories can give concocted instructive materials and tasks, and 

immediately answer the student’s queries, which the software developers have expected, through 

automated responses. Consequently, the face-to-face meetings of a student with inquiries and 

concerns and an instructor with scheduling complications will be lessened. 

About the problem on cumulatively making a record of class works, Bass (as cited by 

EMS, 2006) said: 

A pervasive problem of mathematics instruction can be seen in the overflowing 

blackboards full of work and the slippery sheets of transparencies filled with notation 

and sketches, generated in class, and that vanish into weak memory when class ends, p. 

9. 

The documentation of class activities is an essential portion of instruction since it keeps 

the references, notes, students’ records and lessons in class. However, in the traditional 

classrooms, the writings on the blackboard could be easily erased though there is a possibility 

that a student did not copy the lessons or a student was absent in class, which could induce the 

decrease of the retention level of the students.  Then, the purpose of that class period is debased 

for its inability of procuring the evolution of ideas in the class. On the other hand, for the class to 

have a progression in learning, digital records should be employed since it preserves and allows 

transferring of the important class notes (Bass, as cited by EMS, 2006, p.9). Through these 

digital archives which are accessible anytime and anywhere, students can catch up with the 

lessons if ever they are left behind in the class. Additionally, e-learning also promotes the use of 

online calendar system or Outlook which will frequently remind the students about the 

requirements and deadlines (Epignosis, 2015). 
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Oftentimes, an instructor would invite a field specialist to discuss a topic which is related 

to the lesson being taught, which ensures credibility of the sources of information. In the 

traditional non-electronic setups, the instructor would make an effort to call or to send an email 

to the said specialist, and would spend a large amount of money for the transportation and 

accommodation of the expert. Conversely, through the use of social networking sites such as 

Skype and Facebook, the lecture of the said expert can be done easily without spending too much 

amount of money. More about the cost-effectiveness of e-learning, the need to buy books and 

obtain new versions of it will be moderated since e-learning exploits digital archives and online 

resources (Epignosis, 2015). 

E-learning as a Response to the Culture of the Modern Era 

Philippines, a developing country, is affected by modernization. What modernization 

does in the country is the advancement of technology. Technology remains to transform all 

aspects of the lives of the people. Bass (as cited by EMS, 2006) articulated: 

It [technology] is designed, and presumed, to bring great benefit and empowerment to its 

users, as well as profit to its developers. Yet, as it opens new and even unanticipated 

possibilities, it poses as many problems as it solves, some new, and some techno-

versions of classical problems, all of them important and interesting. And technology, 

for its novelty and glamorous aspirations, is greedy for our attention, liking to take 

center stage in every arena it enters, p.5. 

In the sectors―agriculture, entertainment, engineering, nutrition, business, marine, 

transportation, weather forecasting, disaster management and many more―of the country, 

technology has performed a significant role in attaining progress. Meanwhile, in education, 

specifically, mathematics education in secondary schools, technology has still a lot more to do to 

improve it. Moreover, e-learning, integrated in the mathematics education, can be a way to 
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improve the computer literacy and technological capabilities of the students and of the 

instructors since they will be undergoing trainings and seminars about the manipulation of the 

digital technology. 

Benefits of E-learning to Students 

Since e-learning has the capacity to clearly and individually present the lessons to 

students through digital learning environments, it can instigate the proliferation of a student’s 

capacity to individually explore and participate in class (Bass, as cited by EMS, 2006, p. 8). As 

aforementioned, creativity is essential in teaching since it captures the attention of the students. 

In e-learning, through the application of colors and animations, creativity can be achieved. 

One concrete and strong advantage of e-learning in presenting mathematics lessons is its 

capability of providing an avenue for the students to acquire individualization, motivation and 

interaction (Quintana, 1988). Introversion, one of the usual unhealthy personality traits of the 

students, is a problem in mathematics learning since it hinders the student to interact in the class. 

However, through the use of group chats, emails and online forums which are covered by e-

learning, introverts can intermingle with the other students and with the instructor, providing a 

sense of community. 

Effective Usage of E-learning 

 E-learning has a great potential in mathematics education; however, it will not effectively 

function if it is reluctantly used. Taking maximum advantage of the vast amount of resources 

online should be accomplished by both the instructor and the learner in order to attain the most 

out of the e-learning experience. Instructors should take every opportunity to improve their 

teaching materials by basing it on credible web resources. 
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 Also to experience the effectuality of e-learning, the lessons and resources must be 

centralized to achieve the organization of ideas and schemes, and the students must have vivid 

expectations and plans on e-learning, awareness of what they will receive or do online because it 

is possible that the parties have misunderstood each other like when a student plans to pass his or 

her assignment via email but his or her instructor wants to receive his or assignment through the 

e-learning site (Epignosis, 2015).  

Delimitations of E-learning 

 Though e-learning has numerous advantages, its technical hitches are still undeniable. 

Practical experience which is also significant in the learning experience of a student should not 

be impeded by learning digitally because hands-on experience is still the paramount teacher of 

practical skills. Although, e-learning provides the sense of community through online forums, 

networking sites, emails, and group chats, the students are still susceptible of feeling the sense of 

isolation since e-learning is dominantly resembling to a solo act  since almost all of the time, a 

student will just click, scroll and type. Furthermore, since e-learning involves the use of 

computers, health-related concerns such as eyestrains and bad postures may arise. In view of all 

of these, e-learning, if integrated in the mathematics education in the country, should be 

moderated to avert its identified drawbacks (Epignosis, 2015). 

In the domain of education, one of the enduring disputes is whether or not e-learning is 

beneficial to the students. Questions arise like, “Can human beings truly adapt and learn new 

skills to and from this fashion of learning?” Others would say that the use of technology in 

education only promotes procrastination and distractions; nevertheless, the effects of technology 

do not depend on technology itself but on how it is used and managed. The users have the 
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responsibility to use it wisely and conveniently; hence, it is not prejudicial to perceive the other 

side of learning through technology, and experience its distinctive benefits. 

Better than the learning system in the status quo, e-learning should be integrated in the 

learning system in the status quo since it offers more accurate representations and diagrams, 

resolves the problem being faced in math instruction, and aligns with the needs of the 

modernization of the country. 
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