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Abstract 
 

During the pandemic, students faced greater challenges in learning mathematics. Due to the outbreak 

of the pandemic, many changes were made to the learning environment to adapt to changing 

conditions brought about by the new learning methods. These include the addition of new learning 

tools and techniques, as well as the training of teachers and students on how to use them. Since class 

interaction is limited, e-learning materials were used by the students to understand mathematical 

concepts. This study aims to determine the usage and effects of e-learning materials in learning 

mathematics among Bachelor of Secondary Education majoring in Mathematics during the COVID-

19 pandemic. This study utilized descriptive-correlational research. Data were analyzed using mean, 

standard deviation, Pearson’s r, and coefficient of determination. The respondents were randomly 

selected third year students. The e-learning materials were classified as printed, audio-visual, and 

specialized applications while mathematics performance is measured in terms of their final grades in 

Abstract Algebra, Calculus 3 and Problem Solving, Mathematical Investigation, and Modelling. The 

result of the study shows that printed and audio-visual e- learning materials affect the respondents’ 

mathematical performance while specialized applications only bear significance with Calculus 3. The 

study shows the importance of being resourceful and fostering individual learning among students. 
 

Keywords: mathematics education, e-learning materials in mathematics, descriptive correlation, Oriental 

Mindoro Philippines 
 

Introduction 

 

The COVID-19 pandemic struck the world in early 

2019 (Cennimo D., 2022), affecting every industry, 

particularly those in the Philippines. Face-to-face or 

traditional methods of education give way to various 

modes of learning in the blink of an eye (modular and 

blended learning) in the blink of an eye. The abrupt 

change affects both teachers and students and harms 

student’s performance. In mathematics, students 

demonstrated even smaller learning gains (Kuhfeld, M. 

et al., 2020). It is difficult for students to study 

without the teacher's guidance. Students struggle with 

communication and question-and-answer modes 

during virtual classes (Barrot, J. et al., 2021). They are 

also struggling financially. Aside from the internet 

load, several prior needs must be prioritized. Their 

greatest significant challenge was their home learning 

environment, which influenced their behavioral and 

emotional functioning, particularly attention and 

externalizing issues (Barrot, J. et al., 2021). Studying 

had become difficult for them because of the changes 

that had occurred. 

 

With the shift from face-to-face instruction to other 

modes of learning, e-learning is becoming more 

popular in the teaching and learning process. E- 

learning is defined as web-based learning (Worton, 

2015). It is used in a variety of contexts, including 

distance education, online education, and networked 

learning. Students and teachers do not physically meet 

because they are separated by time, distance, or both. 

As a result, e-learning evolves directly from the 

application of virtual learning (Musbah and 

Mohammed, 2013). E-learning is facilitated 

electronically, it is carried out over the Internet, with 

students having access to their learning materials at 

any time and from any location. 

 

Due to the outbreak of the pandemic, many changes 

were made to the learning environment to adapt to 

changing conditions brought about by the new learning 

method. These include the addition of new learning 

tools and methods, as well as the training of teachers 

and students on how to use them. Due to the 

complexity of the new learning method, many teachers 

had a hard time teaching. Students were able to grasp 

the lessons by using various e-learning materials such 

as soft copies, audio videos, and specialized 

applications, which Daniels et al. defined as computer- 

assisted learning as well as pedagogy for student- 

centered and collaborative learning. 

 

Several groundbreaking studies have been conducted 

to assess the causal effects of course grade 

performance. These studies found that online training 

resulted in lower student performance than in-person 

instruction. Students who were less intellectually 

prepared fared the worst when it came to online 

learning (Cellini, 2021). 
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The purpose of this study is to learn about and 

comprehend the impact of e-learning on the 

performance of third-year BSED Mathematics majors 

at Mindoro State University – Bongabong Campus. 

Many research findings identified e-learning as a 

useful tool that improves student performance, but 

others disagree. E-learning may have an impact on 

students' performance, either positively or negatively. 

However, there has been very little research on the 

effects of e-learning on the performance of 

Mathematics major students, so this research was 

conducted. 

 
During the COVID-19 pandemic, Abdel Jawad and 

Shalash (2020) investigated the effects of E-learning 

on students' academic achievement. According to their 

findings, when an e-learning strategy is implemented, 

students' academic performance differs statistically 

significantly, and most students struggle with blended 

learning. 

 

Now, the primary goal of this study is to look at how 

e-learning affects the performance of third-year BSED 

Mathematics majors. 

 

Research Questions 

 
This study aimed to determine the effects of E- 

Learning on the performance of Third Year BSED 

students majoring in Mathematics at Mindoro State 

University-Bongabong Campus. 

Specifically, this sought answers to the following 

questions: 

 

1. What is the extent of utilization of e-learning 

materials in terms of: 

1.1 E-copies/ Soft copies; 

1.2 Audio-video; and 

1.3 Specialized Application? 

2. What is the level of performance of the Third year 

Mathematics Major Students in terms of their final 

grades in: 

2.1 Abstract Algebra; 

2.2 Calculus 3; and 

2.3 Problem Solving, Mathematical Investigation, 

and Modeling? 

3. Is there a significant relationship between e-learning 

materials and the level of performance of the students? 

 

Methodology 
 

Research Design 

 
The present study employed the descriptive- 

correlational research method to identify the effects of 

e-learning on the levels of performance of the students. 

According to Ozer et al. (2022), descriptive research 

focuses on describing the phenomenon in detail as they 

are in nature and involves collecting data to test the 

hypothesis or to answer questions concerning the 

status of the subject of the study. It was used in the 

study to determine the extent of utilization of e- 

learning materials in terms of e-copies, audio-video 

and specialized applications. However, according to 

Creswell (2012), the correlational research method 

measures the degree of relationship between variables. 

This research method was implied in this study to 

identify the variables if there is a significant 

relationship between the extent of the utilization of e- 

learning materials and the level of performance of the 

students on their subjects. 

 

Research Locale. The study was conducted at 

Mindoro State University (MinSU)Bongabong 

Campus, which is in Barangay. Labasan, Bongabong, 

Oriental Mindoro. The school offers different colleges 

including the College of Teacher Education. The 

College of Teacher Education at Mindoro State 

University Bongabong Campus has a population of 

327 which consists of Bachelor of Elementary 

Education and Bachelor of Secondary Education with 

three majors: English, Mathematics, and Science. 

 

Population, Sample and Sampling Technique. The 

study involves the Bachelor of Secondary Education 

majoring in Mathematics third year students. Out of 32 

students, only 24 of them were utilized as respondents 

to the study. Simple random sampling method to select 

the respondents. 

 

Research Instrument 

 
In this study, a self-made questionnaire was used as 

the primary instrument in gathering the necessary data. 

The questionnaire is composed of three parts, the first 

part is intended to measure the extent of utilization of 

e-learning in terms of e-copy/soft copy materials; the 

second part is for audio-video materials; and the last 

part is for specialized applications. Each part is 

measured by a 4-point Likert Scale. 

 

The researchers used Google Forms to employ the 

questions, and the link was sent to the respondents 

through Messenger. By that, the researchers ensured 

the safety of the involved people. Before that, the  
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researcher collected the grades of the respondents 

in their primary subject from the registrar’s office. 

 
Data Gathering Procedure 

 
The data needed in the study were gathered through 

respondents' answers to the given questionnaires and 

their grades on the significant courses provided by 

their instructors. The questionnaires were distributed 

with the permission of the school authorities to the 

students of Third Year BSED Mathematics Major at 

MinSU Bongabong Campus using Google Form; 24 

students were the target respondents. After the allotted 

time, the form will be retrieved and sorted out. At the 

same time, the grades were obtained through formal 

request letters to the registrar. 

 

Data Analysis 

 
The data gathered was tabulated and interpreted using 

descriptive statistics such as mean, frequency count, 

and percentage. These tools were used to determine 

the extent of utilization of e-learning materials in terms 

of e-copies/soft copies, audio-video, and specialized 

applications as well as the grades of the respondents. 

Further, Pearson's r Correlation was utilized to 

determine the relationship between the variables. 

 

Results and Discussion 

 

The extent of utilization of e-learning materials in 

terms of: 

 

E-copies 

 
In table 1, the highest mean score of 3.54, indicates 

that students always understand the lesson well with 

the help of e-copy materials. However, the lowest 

mean score of 2.83 shows that students can seldom 

easily follow the solution process using e-copies. The 

overall mean score of the result was 3.24, which 

indicates that students seldom utilize e-copy as a 

medium of their learning. 

 

The result implies that from time to time, most 

students use e-copy materials as a basis of their 

learning because they can learn at their own pace and 

that is supported by Ambayon (2020) who said that 

modular instruction is more operative in the teaching- 

learning method as equated to usual teaching 

approaches because in this approach the students learn 

in their own pace. 

 

 

 

Table 1. Extent of utilization of E-learning Materials 

in terms of E-copies 

 

  
 

Audio-Video 

 
Table 2 presents the utilization of audio-video 

materials wherein the students always love to watch 

videos/tutorials to understand the lesson as shown by 

the highest mean score of 3.58. However, the lowest 

mean score of 3.13 shows that students seldom watch 

videos to clarify and check the content of previous 

lessons. The overall mean score of the result was 3.35, 

which indicates that students seldom utilize audio- 

video as a medium of their learning. This implies that 

students use audio-video materials to help them 

remember what they have seen/watched. As to what 

the study conducted by Shamsideen (2016) stated, 

audio-visual materials are important in the teaching- 

learning process because having seen something, most 

people remember, whatever that thing was, it conjures 

up an image at a mere mention and can be talked about 

freely. 

 

Table 2. Extent of utilization of e-learning Materials in 

terms of Audio-Video Materials 

 

 

Specialized Applications 

 
The respondents seldom use specialized applications to 

solve hard math problems which ranked first with the 

highest mean score of 2.53 as indicated in Table 3. 

Conversely, the respondents rarely use the solutions on 
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specialized applications in answering their 

assignments and activities ranked last with the lowest 

mean score of 2.21. The overall mean score of the 

result was 2.37, which indicates that students rarely 

utilize specialized applications as a medium of their 

learning. The result implies that most of the students 

rarely use specialized applications due to a lack of 

knowledge about using such applications. The findings 

of Drigas (2015) showed that researchers developed 

online and mobile applications to support teaching in 

Algebra, Geometry, Mathematical Analysis, Statistics, 

and other areas of Mathematics. Mobile Mathematics 

applications allow users to explore functions, provide 

graphical capabilities, and offer many kinds of specific 

calculators. However, due to a lack of orientation and 

proper explanation of how specialized applications are 

used, students are not fond of using such applications. 

 

Table 3. Extent of utilization of e-learning Materials in 

terms of Specialized Application 

 

 

 

The level of performance 

Abstract Algebra 

It could be gleaned from Table 4 that all students 

(100%) have an outstanding level of performance on 

the course because they gain a mean score of 92. The 

result implies that respondents show excellent 

performance because they can understand the lesson 

well when they learn at their own pace and time. The 

result supports the study of Buan et al. (2016), that 

online learning allows a more student-centered 

teaching approach. Because every student has his or 

her way of learning that works for him or her, getting 

an online education may help in ensuring that each 

 

 

lesson or material is completely understood before 

moving on to the next, which in turn could result in 

better learning. 

 

Table 4. Performance in Abstract Algebra 

 

 

 

Calculus 3 

 
Table 5 shows that there are 2 out of 24 (8%) who got 

the highest level of performance in the subject, while 3 

out of 24 (13%) got the lowest level of performance. 

The overall mean score is 83.96 which indicates that 

most students have a level of satisfactory performance 

on the subject, Calculus 3. This implies that the 

respondents were able to meet the standards of the 

subject through online learning. The result agrees with 

the findings of the study by Dirgantoro (2021) that 

online learning makes students unable to ask peers 

directly as they are having difficulties. Students are 

also unable to ask directly when there is an 

explanation from the lecturer on video footage that is 

poorly understood, resulting in the students to fairly 

satisfying the standards required on the subject they 

are taking. 

 

Table 5. Performance in Calculus 3 

 

 

Problem Solving, Mathematical Investigation, 

and Modelling 

 

In table 6, 23 out of 24 (96%) students exemplify 

outstanding performance on the subject, while 1 out of 

24 (4%) students was very satisfactory. The mean 

score is 93.46 which indicates that most students have 

an outstanding level of performance in the subject. 

This denotes that more students are skilled and have 
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sufficient knowledge and performance on the subject 

because they were able to assess their ability to solve 

mathematical problems through online learning. The 

findings corroborate the result of the study of Marhami 

et al. (2021), that during the Covid-19 pandemic, the 

student’s ability to solve mathematical problems 

through online learning was satisfactory. The findings 

showed that learning arithmetic problem-solving skills 

online was beneficial during the Covid-19 pandemic. 

 

Table 6. Performance in Problem Solving, 

Mathematical Investigation, and Modelling 

 

 

Relationship between the extent of utilization of E- 

learning Materials and the Level of Performance of 

the Students 

 

Table 7 shows the correlation between the variables 

under study. As presented, there is a significant 

relationship between the utilization of e-copies of 

learning materials and the performance in Abstract 

Algebra (r = 0.52), Calculus 3 (r = 0.44), and Problem 

Solving, Mathematical Investigation and Modelling (r 

= 0.54). This implies that the use of e-copies of 

learning materials positively affects the mathematics 

performance of the students during the pandemic. This 

aligns with the findings of Ambayon (2020) that 

modular instruction is more operative in the teaching- 

learning method as equated to usual teaching 

approaches because in this approach the students learn 

at their own pace. 

 

A significant relationship was also found between the 

utilization of audio-video learning materials and the 

performance in Abstract Algebra (r = 0.51), Calculus 3 

(0.47), and Problem Solving, Mathematical 

Investigation and Modelling (r = 0.53). This denotes 

that the use of audio-video has a direct effect on the 

mathematics performance of the respondents in their 

major courses. The result agrees with the findings of 

Shamsideen (2016) that audio-visual materials make 

the teaching-learning process more meaningful. 

 

However, there is no significant relationship between 

the utilization of specialized applications such as e- 

learning materials and the performance in Abstract 

Algebra (r = 0.37),  and Problem Solving, 

Mathematical Investigation, and Modelling (r = 0.22). 

This implies that using specialized applications could 

not predict math performance. This could be attributed 

to the fact that these two courses require skills that 

could not be learned through specialized applications. 

This was parallel with the results of the study of Jawad 

and Shalash (2020) that when an e-learning strategy is 

implemented, students' academic performance differs 

statistically significantly, and most students struggle 

with blended learning. 

 

A significant relationship exists between the utilization 

of specialized applications as e-learning materials and 

the performance in Calculus 3 (r = 0.40). This implies 

that specialized applications help improve the level of 

performance of the students in the subject. This 

supports the findings of Drigas (2015) which 

concluded that Mathematics applications allow users 

to explore functions, provide graphical capabilities, 

and offer many kinds of specific calculators. 

 

Table 7. Correlation result between the Respondents’ 

Extent of Utilization of E-learning Materials and Level 

of Performance 
 

Conclusion 

 

This study is conducted to look for the effects of e- 

learning materials on the level of performance of the 

students taking BSED Major in Mathematics at 

Mindoro State University-Bongabong Campus. The 

researchers conclude that the extent of utilization of e- 

learning materials in terms of e-copies, audio-video 

materials and specialized applications shows that it 

was used occasionally by the students and the level of 

performance of the students shows that there is a very 

satisfactory level of performance on their major 

courses. Based on the findings there is a significant 

relationship between the extent of utilization of E- 

learning materials and the level of performance of the 

students in their major subject. 

 

The researchers recommend that e-learning materials 

should be utilized to enhance the performance of the 

students for them to learn at their own pace and let 

them explore and use their preferred medium/learning 
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materials. In terms of materials, facilitators should 

introduce different types of e-learning materials that 

will enable the students to learn something new. 

Through this, students may develop and master basic 

skills in using different types of e-learning materials. 
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