
 

Leo Rafer De Velez 

A Thesis in the Field of Mathematics for Teaching 

for the Degree of Master of Liberal Arts in Extension Studies 

Harvard University 

May 2019 

A Study of Factors Influencing Teachersô Usage of E-Learning for Teaching Math in the Public 

Secondary Schools in Makati City, Philippines 



Copyright 2019 Leo Rafer De Velez



Abstract 

This thesis study examines the factors influencing teachersô use of e-learning to 

teach math.  The study aims to identify those variables that have a significant correlation 

with the use of e-learning.  The purpose of the study is to help improve schoolsô current 

and future implementation of e-learning by understanding and addressing the factors that 

have a significant correlation with the use of e-learning.   

For this study, the definition of e-learning is any teaching and learning process 

that uses computer-network-based technologies and digital learning materials.  There 

were three stages of investigation: the first was on the use or non-use of e-learning, the 

second was on the usage level of e-learning, and the third was on the impact of e-learning 

on students.  The study on the usage level has three parts: usage frequency, usage 

duration, and the total usage level.  The study of the impact of e-learning covers five 

aspects: studentsô attention in class, classroom participation, scores on math quizzes, 

overall math grades, and math scores on the standardized National Achievement Test. 

The study focused on the population of math teachers in public secondary schools 

in Makati City, Philippines.  The selected population is in a location that has the highest 

per capita income in the country, and where the local government allocates the highest 

financial resources per student to support education. 

The study reviewed prior research on the factors that influence the use of e-

learning and the impact of e-learning on the students.  The study considered these factors, 

identified in prior research, in the selection of which variables to investigate.  



The study investigated the correlation of selected demographic and psychographic 

variables that may influence the use of e-learning by the math teachers.  The study 

assessed the correlation of selected change management components that may have 

affected the use of e-learning.  It evaluated the impact of e-learning on students based on 

the assessment of the teachers who are using e-learning to teach math. 

The results suggest the importance of an integrated e-learning implementation 

plan for successful teachersô adoption of e-learning. The results also suggest that 

motivating teachers to try using an e-learning system right soonest may allow them to 

develop the needed skills over time.  The results also suggest that exposing future 

teachers early on to education technology will help in adopting e-learning for teaching.   

Concrete plans and actions that will help more teachers adopt e-learning 

technology for teaching and encourage them to use it more often for a longer duration are 

essential and timely.  The broader use of e-learning will likely generate a more positive 

student impact that has already been observed by the majority of the math teachers 

currently using e-learning.  
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1 

Chapter I. 

Introduction 

The purpose of the study was to identify factors that affect the use of e-learning 

for teaching math.  The study was limited to the population of math teachers in public 

secondary schools in Makati City, Philippines.  It focused on how the schools and 

teachers introduced and used e-learning for teaching math. 

In 2016, Aparicio, Bacao, and Oliveira stated that ñe-learning systems are an 

evolving concept, rooted in the concept of Computer-Assisted Instructionò (as cited in 

Zinn, 2000, p. 293).  Aparicio et al. (2016) showed that ñe-learning unites two main 

areas, learning, and technologyò (p. 292).  According to Aparicio, et al., the current ñe-

learning concept, apart from technology, includes learning strategies, learning methods, 

and é the vast possibilities of content diffusion and connection.  The concept trend no 

longer means simply the use of a computer as an artifact in the learning processò (p. 295).   

As a definition for this study, e-learning will refer to any teaching and learning 

process that uses computer network-based technologies and digital learning materials. 

Background 

There have been some studies about the implementation of e-learning, its 

potential benefits, the challenges that users have faced, and its impact on student 

competency. 

In 2006, Maggie McPherson and Miguel Baptista Nunes published their study 

ñOrganisational issues for e learning: Critical success factors as identified by H.E. 
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practitioners."  In that study, McPherson and Nunes stated that the ñorganizational CSFs 

for e-learning were better represented using four quadrants that resulted from the 

intersection of the main variables as follows: 

(1) leadership, structural and cultural issues ï these are inherent within HE 

institutions and for better or worse determine any change processes and innovation; 

(2) design issues ï specifically related to e-learning within institutional settings; 

(3) technological issues ï specific to the ñeò in e-learning; and 

(4) delivery issues ï the implementation of e-learningò (p. 549). 

In 2007, Richard Malinski published a review of a book in 2007 by editors 

Sharma and Mishra with the title ñCases on global e-learning practices: successes and 

pitfallsò in higher education.  Malinski (2007) looked at the editorsô work on ñ23 case 

studies divided into three sections, i.e., completely online learning systems (10 cases), 

blended online learning systems (8), and resources based online learning systems (5)ò (as 

cited in Sharma and Mishra, 2007, p. 295). 

From the group composed of ten case studies, Malinski (2007) highlighted the 

assessment, networking, professional development, and student support as four key 

issues.  For the next eight case studies on blended learning, he highlighted planning, 

student engagement, and instructor support as the issues.  Then, for the last five case 

studies, he identified costing and planning as two additional issues (p. 296-297).  The 

study took into consideration all of these issues in identifying potential factors that affect 

the use of e-learning. 

In 2008, Rohleder, Bozalek, Carolissen, Leibowitz, and Swartz, in their research 

on the use of e-learning in two South African Universities, highlighted six factors based 



 

3 

on studentsô feedback.  These are: 1) technical difficulties, 2) ease of correspondence, 3) 

availability of information, 4) online communication, 5) access to computers, and 6) the 

need for face-to-face interaction (p. 101-104).  The study also considered these issues in 

identifying the factors that affect the usage of e-learning for this study. 

In 2009, Chen highlighted ñseven components to evaluate how an organization 

can sustain e-learning, including óBusiness readinessô, óChanging nature of learning and 

e-learningô, óValue of instruction and informationô, óRole of change managementô, 

óReinvention of training organizations to support e-learning effortsô, óE-learning 

industryô, and óPersonal commitmentôò (as cited in Rosenberg, 2000, p. 19).  According 

to Rosenberg (p. 6), ñthe results of this survey can be a catalyst for important discussions 

within your organization on changes that are necessary to launch and maintain successful 

e-learning initiative.ò  The research done for this thesis included these high-level factors 

in identifying specific items that can affect the sustainable use of an e-learning system.   

In December 2009, Ozkan and Koseler published their study on ñMulti -

dimensional studentsô evaluation of e-learning systems in the higher education context: 

An empirical investigation.ò  In that study, they used a ñconceptual model: hexagonal e-

Learning assessment model (HELAM)ò (p. 1287) to assess the e-learning system.  As the 

name implies, Ozkan and Koseler (2009, p. 1289) used six general factors in their study.  

These were ñInstructor Quality (Factor 1), information content quality (Factor 2), system 

quality (Factor 3), service quality (Factor 4), learnerôs attitude (Factor 5) and finally 

supportive issues (Factor 6)ò.  Research for this thesis also considered these six factors in 

identifying more specific factors that can influence the usage level of the e-learning 

system. 
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In 2010, Ward, West, Peat, and Atkinson, in their study on ñMaking it real: 

Project managing strategic e-learning development processes in a large, campus-based 

university,ò identified some factors that can influence the successful implementation and 

use of the e-learning system in a university setting.  These include  

ñÅ Selection and careful planning 

Å Quality control 

Å Reporting and other communication 

Å Control of timelines with flexibility 

Å Ongoing maintenanceò (p. 35). 

These factors (Dobre, 2013) may also be present in the primary education setting.  

The study investigated the impact of some of these on the usage level of math e-learning 

system. 

In 2013, Iuliana Dobre published a report on ñAn overview of the core criteria 

used to develop quality management systems for e-learning in the higher education 

organizations.ò  Dobre (2013, p. 335-337) identified some available related to Quality 

Management Systems (QMS) that may affect the use of an e-learning system.  Dobre (p. 

336) also identified the Malcolm Baldridge Quality Model as one of the possible options 

for the QMS.  Also, Dobre (p. 336) identified the seven core components of the Malcolm 

Baldridge Quality Model that can be used to manage e-learning.  These are ñ1. 

leadership, 2. strategic planning, 3. customer and market focus, 4. measurement, analysis, 

and knowledge management, 5. human resource focus, 6. process management, and 7. 

business results, individually and overall at organizationôs levelò.  The study considered 
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these components of the Malcolm Baldridge Quality Model as crucial factors that can 

influence the usage level of e-learning in Philippine schools. 

Currently, there is insufficient information on how the different learning and 

teaching situations, conditions, practices, resources, management, and components of an 

e-learning system can contribute to its utilization level.  The overall purpose of this thesis 

project was to generate information and use this information as the basis for 

recommendations that can be considered by current users in improving the utilization of 

their e-learning system and by the potential users in planning and implementing their e-

learning projects. 

Context of Problem 

In 2010, the Philippine Department of Education started a nationwide 

computerization program that, among others, was supposed to ñ1. Provide computer 

laboratory packages to secondary schools and 2. Provide e-classroom to elementary 

schoolsò (Philippine Department of Education, 2010, p. 1).  In 2016, Philippine 

Department of Education Secretary Briones reported in a public conference that the 

computerization program would continue with a target of installing more than 65,000 

units in public elementary and high schools nationwide (Briones, 2016, p. 5).  In a news 

article by Alexandria Dennise San Juan (2018), the Secretary of Department of Education 

Secretary, during a press conference, stated that the department would provide new 

computers to 22,154 schools.  These new computers are significant additional resources 

for the implementation of e-learning. 

This study aims to contribute to the general knowledge about e-learning systems 

in schools by providing additional data-based assessment and to use the results of this 
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research as the basis for recommendations on how e-learning can be appropriately 

implemented and utilized for teaching math. 

Project 

According to the Philippine Department of Education website (ñHistorical 

Perspective,ò n.d.), there are currently 7,976 public secondary schools in the Philippines.  

The Department of Education organized and grouped all the schools into 221 provincial 

and city divisions.  Based on the latest figures from the Philippine statistics office, as 

reported on the Philippine News Agency website (Raymundo, 2018), Makati City is the 

school division with the highest per capita income.  Based on a 2015 Rappler report by 

Mendoza and Altavas, Makati City has the highest spending for Basic Education on per 

student basis.  The spending was more than ten times that of the school division with the 

next highest spending per student (Mendoza, R. & Altavas, M., 2015). 

The thesis selected and studied the Makati City school division.  The division has 

the highest financial resources provided by the local government to the teachers and 

students in public secondary schools.  The study aimed to identify the factors that are 

affecting the usage of e-learning by the math teachers in the public secondary schools 

with comparatively much higher financial support as compared to the rest of 221 school 

divisions in the country. 

Overview of Thesis Organization 

Chapter II provides details about the objective of the study on math e-learning.  It 

discusses the identified dependent and independent variables included in the survey 
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questionnaire used for collecting the data used in this thesis.  Additionally, it gives the 

rationale for selecting Makati City public secondary math school teachers as the study 

population.  It then explains the sampling methods used and describes the survey method. 

Chapter III describes and explains how the survey returns were screened, 

organized, and analyzed.  It presents the resulting data analysis in the form of graphical 

charts and regression summaries.  It then outlines some possible interpretations of the 

results, along with explanations of the charts and regression results.  It also discusses the 

potential limitations of the current study. 

Chapter IV summarizes the key results and interpretations.  It offers some 

conclusions and generalization relating to the factors that affect the use of e-learning for 

teaching math.  Finally, it presents some recommendations on how to enhance the 

implementation and use of e-learning system for teaching math in schools based on the 

results of the survey data.  It also gives suggestions on possible further studies that may 

help in better understanding the other issues not covered by the project.   
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Chapter II . 

Project Description 

This thesis study aims to contribute to the understanding of the use and 

implementation of e-learning system in schools by providing additional data-based 

assessment along with suggestions on how e-learning can be appropriately implemented 

and utilized for teaching math.  Its primary focus is to identify factors that affect the use 

of e-learning for teaching math.  The study population was limited to the math teachers in 

the public secondary schools in Makati City, the school division in the Philippines with 

the highest per capita income and financial support given to education on per student 

basis.  The main reason for selecting the Makati City School Division for this study was 

to uncover the challenge in the implementation and use of e-learning in a school division 

that has the highest financial support and resources received.  Most of the challenges in 

this division will most likely also be present in the rest of the schools in the country that 

receive less financial support and resources. 

Methods 

The official portal of Makati City, Philippines, listed thirteen (13) public 

secondary school under the Makati City Division Office of the Department of Education.  

The list includes three (3) public senior high schools 

(http://www.makati.gov.ph/portal/main/index.jsp?main=49&content=0&menu=0 

Education ï Public Schools tab).   
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The Superintendent of the School Division of Makati City approved on August 8, 

2018, a request by the researcher for this thesis study to conduct surveys in all of the 

Makati City public secondary schools (Riddle, 2018).  The survey started on August 9th 

and closed on September 30th, 2018.  Due to time constraints, the study has no data from 

two schools, each of which has one math teacher.  From the face-to-face meetings with 

the school heads and math coordinators of the thirteen schools, the tallied total of the 

estimated number of public secondary school math teachers per location, at the time of 

the visits, was 145 as shown in Table 1.  Most of the school heads and math coordinators 

recalled the number of their math teachers from memory or from asking other teachers, 

not from an official list.  The estimated math teacher population of 145 may be slightly 

different from the official count. 

Table 1. Estimated Number of Math Teachers and Actual Returns Per School. 

Secondary 

Schools 

Math 

Teachers 

Survey 

Forms 

Actual 

Returns 

Percent 

Returns 

School 1 25 25 23 92% 

School 2 20 20 19 95% 

School 3 18 18 13 72% 

School 4 17 17 12 71% 

School 5 11 11 11 100% 

School 6 11 11 9 82% 

School 7 10 10 10 100% 

School 8 9 9 8 89% 

School 9 9 9 9 100% 

School 10 8 8 8 100% 

School 11 5 5 4 80% 

School 12 1 1 0 0% 
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School 13 1 1 0 0% 

TOTAL 145 145 126 87% 

Table 1 shows the tally of the estimated number of math teachers per public secondary 

school in Makati City, Philippines, and the corresponding actual number of returns. 

The survey form contained 42 questions with 20 primary questions applicable to 

both users and non-users of e-learning.  Given that the main focus of this study was on e-

learning usage, two dependent variables were used in the study, both measuring the usage 

of e-learning.  The first was the use or non-use of e-learning by the math teachers.  The 

second was the usage level of e-learning based on the frequency and duration of use of e-

learning by the math teachers per week.  There were also five questions on the impact of 

the use of e-learning by the math teachers on the students.  The questions on impact 

included the effects on studentsô attention during class, their classroom participation, 

scores on math examinations, their overall grades, along with scores on the math portion 

of the National Achievement Test. 

The rest of the questions were related to factors that may affect the use of e-

learning for teaching math found in the prior research already referred to in this thesis.  

The survey questions also included typical demographic factors such as age and gender.  

The factors from cited researches included some change management related aspects as 

well.  These were: 

1. the school headsô overall e-learning plan;  

2. the school heads promoting the use of e-learning for math class; 

3. the provision of equipment and resources to the teachers such as computers, 

internet, e-learning system, digital materials; and 



 

11 

4. efforts to further enhance the existing system through feedback, audit and 

improvement actions.   

Survey questions also contained some items related to the teaching conditions 

such as the number of math subject taught, class size, and the number of classes per day.  

The survey included questions about teaching practices such as the use of computers, 

projectors, and accessing the internet while teaching in the classroom.  Questions also 

covered the use of e-learning features for teaching such as Assignments, Reading 

Materials, Forums, Chats, Exercises, Quizzes, and Uploaded Lectures.  One of the 

authorôs colleagues, who had completed several research studies, suggested that prior 

experience of the teachers on the use of technology may also be a factor (C. Deocaris, 

Ph.D., personal conversation, July 7, 2018).  Thus, the questionnaires looked at the time 

when the teacher first used a computer, played a computer game, and played an internet 

game.  The questionnaire also included teachersô experience in using the computer and 

internet for studying when there were still students.  It also asked about the teachersô 

experience in attending classes as a student with a teacher using a computer to teach.  All 

of these were considered in this study to identify those that affect the usage of e-learning 

for math teaching. 

Based on the Creative Research Systems' calculation formula, from a population 

of 145 math teachers, the number of survey responses required to generate statistically 

significant results at a 95% confidence level, with a +/- 5% confidence interval is 

approximately 106 (Creative Research Systems, 2016). 

Survey questionnaires and consent forms were given to all the 145 public 

secondary math school teachers in the School Division of Makati City through their 
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principals or coordinators.  Of the 145 math teachers, 126 answered and gave back the 

survey questionnaire with the corresponding consent form.  The 126 survey forms 

collected cover about 88% of the public secondary school math teachers. After rejecting 

those surveys that contained answers to less than 75% of the surveyôs primary questions 

(a rejection criterion determined before survey collection), the number of acceptable 

survey returns was 125.  These returns are more than the needed sample size for a 95% 

confidence level with a +/- 5% confidence interval.  

The ratio of e-learning users to the 125 survey returns was used to estimate the 

total number of e-learning users in the whole population of 145 public secondary school 

math teachers in Makati City.  Based on the 125 survey returns, there were 81 e-learning 

users.  Extending this to the total population of 145 teachers gave an estimate of 

approximately 94 public secondary school math teachers who are using e-learning to 

teach math in Makati City. Using the same formula to compute for the sample size at 

95% confidence level and +/- 5% confidence interval for a finite population of 94 e-

learning users, the required number of e-learning users, is 76.  The study aimed for this 

sample size in grouping the independent variables in the multiple regression analysis. 

The data collected from the population sample were analyzed using regression 

tools.  Our null hypothesis was that the data on the factors or variables collected in this 

study were not significantly correlated.  The generally accepted practice is to reject the 

null hypothesis that there is no significant correlation between the dependent and 

independent variables if the p value from the regression analysis of the variables is less 

than or equal to 0.05.  This study uses the same rejection criteria. 



 

13 

There were four stages used in the data analysis.  The first stage involved looking 

at the correlation of selected independent factors or variables to the use or non-use of e-

learning by the math teachers.  The second stage investigated the relationship of selected 

independent variables to the usage level of e-learning by the math teachers who are 

currently using e-learning to teach math.  The population used excludes those teachers 

who are not using e-learning to teach math.  The third stage looked at the teachersô 

assessment of the impact of using e-learning on the studentsô performance.  The fourth 

stage looked at the challenges that prevent the teachers from using e-learning. 

For the first stage, the selected independent variables were presented individually 

on graphical charts against the dependent variable.  Logistic regression analysis was done 

for each independent variable together with the dichotomous dependent variable.  The 

logistic regression test identified the variables that gave a p value of less than or equal to 

0.05.  There were two groups of independent variables.  The first group included the 

variables about demographic and psychographic factors.  The sample size for this group 

meets the 95% confidence level and the +/- 5% confidence interval.  The second group 

includes questions on the change management aspects as seen by the teachers.  These 

questions were more difficult  to answer, and many returns had no responses to these 

particular questions.  The sample size of this group of variables did not meet the 95% 

confidence level, but met a 90% confidence level with a +/- 5% confidence interval.  The 

sample size for a 90% confidence level and +/- 5% confidence interval is approximately 

95. 

The selected factors from the two groups, with a significant correlation with the 

dependent variable, were combined for multiple logistic regression statistics.  Variables 
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were removed one at a time from the model until all the remaining variables have p 

values less than or equal to 0.05.  The regression analysis used the RegressIt add-in for 

Microsoft Excel software (RegressIt, n.d.). 

The analysis used the same process for the second independent variable except 

that there was no need for logistic regression.  The second independent variable has a 

continuous scale of 1 to 4 so that multiple regression analysis could be employed.  The 

population for the second phase is the number of public secondary school math teachers 

in Makati City and estimated at 94 teachers.  Based on this, the target sample size was 76 

to meet a 95% confidence level with a +/- 5% confidence interval.  For a 90% confidence 

level and +/- 5% confidence interval, the sample size needed is 70. 

The third phase presented the impact of the use of e-learning on five charts.  The 

feedback came from the math teachers who are using e-learning to teach math. 

The fourth phase presented the feedback from the teachers on why some of them 

are not using e-learning, the challenges that they face, and their suggestions on how to 

improve their e-learning. 

The study presents possible interpretations of the results found in the four phases 

of the data analysis.  It presents inferences that can be made based on possible 

interpretations of the results.  It then provides recommendations on how to implement 

and use e-learning in schools.  The thesis also included some discussion of the limitations 

of the study and suggested further research to look at the areas not covered by this 

project.  
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Chapter III. 

Results and Data Analysis 

There were four phases in the analysis of the survey data.  The first phase focused 

on contributing factors to the use and non-use of the e-learning system for teaching math.  

The second phase evaluated the factors that may contribute to the level of usage of e-

learning for teaching math.  The third phase investigated the impact of the use of e-

learning based on the feedback from the teachers who used e-learning to teach math. The 

fourth looked at the reasons and challenges that prevent the teacher from using e-

learning. 

Selected factors were presented as charts and analyzed using regression models.  

For the first phase, the use and non-use analysis required the use of a logistic regression 

model.  This analysis made use of a Microsoft Excel add-in tool that came from the 

RegressIt website (RegressIt, n.d.).  For the second phase, multiple regression analysis 

involving usage levels used the same Microsoft Excel add-in tool for consistency.  For 

the third phase, the study presented graphically the impact of e-learning on students as 

observed by math teachers in their classes.  It also presented multiple regression statistics 

of the impact variables along with other variables covered by this study. For the fourth 

phase, it grouped the qualitative feedback from the respondents into similar reasons and 

challenges and presented these in the charts. 

The study discovered various models of the factors with a significant correlation 

with the depended variables.  The study presented the models that helped form the 

recommendations on how to improve the implementation and use an e-learning system. 
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Number of E-Learning Users 

The main question in the survey was ñDo you use an E-Learning System to teach 

math?ò  The available answers for this question were: a) Yes, b) No, and c) I do not 

understand. 

Based on the 125 survey returns, 81 of them are currently using e-learning to 

teach math.  Please see Figure 1 for a breakdown of all the survey responses to this 

question. 

 

Figure 1. Survey Return on the Use of E-Learning. 

Figure 1 shows the number of users and non-users of the e-learning system among the 

survey respondents from public secondary school math teachers in Makati City.   

Using the ratio of the 81 e-learning users to the 125 survey returns, the estimated 

number of e-learning users among the 145 public secondary school math teachers is 94.  
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The sample size needed, for the 145 population of public secondary school math teachers 

in Makati City, at a 95% confidence level and with a +/- 5% confidence interval, is 106.  

For a 90% confidence level and +/- 5% confidence interval, the required sample size is 

95. 

The sample size needed, for the 94 estimated population of e-learning users, at 

95% confidence level and +/- 5% confidence interval, is 76.  For the same population and 

confidence interval, the sample size needed for a 90% confidence level is 70. 

E-Learning Users at School Locations  

The survey covered all 13 public secondary schools in Makati City.  Due to 

resource and timing constraints, the survey study did not include survey returns from two 

schools that have one math teacher each.   

 

Figure 2. E-Learning Users at School Location. 
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Figure 2 shows the percentage and number of users and non-users of the e-learning 

system at each school surveyed in Makati City.   

Except in one case, more than half of the teachers at each location are using e-

learning.  In general, this indicates that the majority of the teachers support the use of e-

learning.  Supporting them with the right resources can encourage more teachers to use e-

learning for teaching math. 

Use of E-Learning System 

Many factors influence the use or non-use of e-learning for teaching math.  The 

purpose of the analysis in this section is to assess whether there is a correlation between 

the use or non-use of an e-learning system to teach math and the demographic and 

psychographic factors.  Identifying those factors with significant correlation can help in 

better understanding the current state of e-learning system implementation.  It can also 

help in crafting strategies to better support users of the e-learning system for teaching 

math.  

Use of E-Learning versus Age 

Figure 3 shows the age and the use of e-learning by the survey respondents. The 

second column for the age bracket 25 to 30 years old has the highest percentage of e-

learning users.  Percentages appear to decrease with increasing age until the fifth bracket 

of 40 to 45 years old.  In general, there is no visible correlation in the percentage of e-

learning users with the age of the users. 
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Figure 4 shows the logistic regression statistics of the age of the teachers and the 

use of e-learning by the survey respondents.  The p value is 0.650, and it indicates that 

there is no significant correlation between the two factors.  The data do not support the 

view that the percentage of e-learning users among young teachers is higher than among 

the more seasoned teachers. 

 

Figure 3. Age of Math Teachers 

Figure 3 shows the age and the use of e-learning by the survey respondents. 
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Figure 4. Age Logistic Regression. 

Figure 4 shows the logistic regression statistics between the age and the use of e-learning 

(output from the RegressIt Excel add-in tool.) 

Use of E-Learning versus Gender 

Figure 5 shows the gender and the use of e-learning by the survey respondents. 

The percentage of male teachers using e-learning is above 80% and is 20 percentage 

points higher than the female teachers.  The big difference may indicate a potential 

correlation between the use of e-learning and gender. 

Figure 6 shows the logistic regression statistics of the gender of the teachers and 

the use of e-learning by the survey respondents.  The p value is 0.045, and it indicates 

that there is a statistically significant correlation between the two factors.  The data 

indicate that male teachers use e-learning technology more than their female colleague 

for teaching math. 
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Figure 5. Gender. 

Figure 5 shows the gender and the use of e-learning by the survey respondents. 

 

Figure 6. Gender Logistic Regression. 

Figure 6 shows the logistic regression statistics between the usage frequency of e-

learning and the gender of the e-learning users among the survey respondents.  

(RegressIt Excel add-in output) 
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Use of E-Learning versus Highest Educational Attainment 

Figure 7 shows the highest educational attainment and the use of e-learning by the 

survey respondents.  The logistic regression statistics show a p value of 0.686, and it 

indicates that there is no significant correlation between the two factors.  It means that the 

teacherôs highest educational attainment has no relationship with the use of e-learning. 

 

Figure 7. Highest Educational Attainment. 

Figure 7 shows the highest educational attainment and the use of e-learning by the 

survey respondents. 

Use of E-Learning versus Length of Math Teaching Experience 

Figure 8 shows the length of math teaching experience and the use of e-learning 

by the survey respondents. There is no general trend apparent from this graph.  The 

logistic regression analysis of the length of math teaching experience of the teachers and 
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the use of e-learning by the survey respondents also indicated (p value of 0.618) that 

there is no significant correlation between the two factors.  The data do not support the 

hypothesis that seasoned teachers prefer the traditional method of teaching over the use 

of technology such as e-learning. 

 

Figure 8. Length of Math Teaching Experience. 

Figure 8 shows the length of math teaching experience and the use of e-learning by the 

survey respondents. 

Use of E-Learning versus Grade-level-teaching-load  

Figures 9 and 10 show the grade-level-teaching-load and the use of e-learning by 

the survey respondents. Except for one teacher with Grade 12 teaching-load, the 

percentages of e-learning users are highest in both charts among teachers with Grade 10 

teaching-load.  The high percentage may be related to an initiative by the school division 
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of Makati City to use the e-learning system for Grade 10 in all Makati City schools 

(Riddle, 2017).  Further study may look into the correlation of the high percentage of e-

learning users with the School Division e-learning initiative for Grade 10. 

Based on the data shown in Figure 10, some of the Grade 10 teachers are also 

teaching other grade levels.  The data also show that some of the teachers handling non-

Grade ten classes are also using an e-learning system.   

Figure 11 shows the logistic regression statistics of the grade-level-teaching-load 

of the teachers and the use of e-learning by the survey respondents.  The p value for 

Grade 10 is 0.010.  The other grade levels have high p values.  The p value for Grade 10 

indicates that there is a significant correlation between the use of e-learning and the 

Grade 10 teaching-load for the teachers in Makati City.  Further study is needed to 

determine if the high usage level of e-learning is related to the school divisionôs initiative 

to provide e-learning for Grade 10 teachers. 
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Figure 9. Grade-level-teaching-load. 

Figure 9 shows the grade-level-teaching-load and the use of e-learning by the survey 

respondents. 

 

Figure 10.  Single Grade-level-teaching-load. 
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Figure 10 shows the single grade-level-teaching-load and the use of e-learning by the 

survey respondents. 

 

Figure 11 Grade-level-teaching-load Logistic Regression. 

Figure 11 shows the logistic regression statistics of the grade-level-teaching-load and the 

use of e-learning by the survey respondents.  (RegressIt Excel add-in output) 

Use of E-Learning versus Math Subject Teaching-load 

Figure 12 shows the math subject teaching-load and the use of e-learning by the 

survey respondents. The logistic regression analysis of the number of math subjects 

teaching load and the use of e-learning shows a p value of 0.697, and it indicates that 

there is no significant correlation between the two factors. The data do not support the 

hypothesis that the teachers with more subjects teaching load will be encouraged to use 

an e-learning system to benefit from its built-in teaching materials for the different math 

subjects. 
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Figure 13 shows the logistic regression p values for Statistics and Geometry 

subjects at 0.038 and 0.015 respectively.  These indicate that the two factors have 

significant correlations with the use of e-learning.  The data may suggest that teachers 

with Statistics or Geometry math subjects teaching-load prefer to use an e-learning 

system to help them in illustrating visually the concepts they are teaching. 

 

Figure 12. Math Subjects Teaching-load. 

Figure 12 shows the math subjects teaching-load and the use of e-learning by the survey 

respondents. 
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Figure 13. Math Subjects Teaching-load Logistic Regression. 

Figure 13 shows the logistic regression statistics of the math subjects teaching-load and 

the use of e-learning by the survey respondents.  (RegressIt Excel add-in output) 

Use of E-Learning versus First-Time-to-Use-Computer 

Figure 14 shows the first-time-to-use-computer and the use of e-learning by the 

survey respondents. When logistic regression analysis was done to compare first-time-to-

use-computer to the use of e-learning by the survey respondents, the resulting p value 

was 0.070.  Given our null hypothesis rejection criteria, the p value was not low enough 

to reject it. 

Figure 14 also shows a drop in the percentage of e-learning users for those who 

indicated that they first use a computer after college.  Dichotomizing the first-time-to-

use-computer data into on-or-before and after college shows a significant correlation.  

Figure 15 shows the logistic regression statistics of the dichotomized first-time-to-use-

computer by the teachers and the use of e-learning by the survey respondents.  It shows a 
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p value of 0.008.  It indicates that there is a significant correlation between the two 

variables.  The correlation with the time of first use of a computer may also be related to 

the computer or internet era when the teachers were studying.  The data may suggest that 

those who first used a computer after college had finished schooling before the computer 

or internet boom.  Further study on the time-of-first-use of a computer by the teachers 

may show the reason behind the significant correlation found in this study. 

 

Figure 14. First-Time-to-Use-Computer. 

Figure 14 shows the first-time-to-use-computer and the use of e-learning by the survey 

respondents. 
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Figure 15. Dichotomized First-Time-to-Use-Computer Logistic Regression. 

Figure 15 shows the logistic regression statistics of the dichotomized first-time-to-use-

computer feedback and the use of e-learning by the survey respondents.  (RegressIt Excel 

add-in output) 

Use of E-Learning versus First-Time-to-Play-Computer-Game 

Figure 16 shows the first-time-to-play-computer-game and the use of e-learning 

by the survey respondents. There is no observable pattern on the percentages of e-

learning users, and logistic regression analysis done for this yielded a p value of 0.077, 

not low enough to reject the null hypothesis in this case. 

Dichotomizing the first-time-to-play-computer-game data into on-or-before and 

after college show no significant correlation. The logistic regression statistics of the 

dichotomized first-time-to-play-computer-game by the teachers and the use of e-learning 

yielded a p value of 0.3422, which indicates that there is no significant correlation 

between the two variables. 

The data do not support the hypothesis that the early experience of playing 

computer games may encourage the use of e-learning for teaching. 

Binary Dependent Variable: V000_20_Using_E_Learning_System_to_Teach_Math 0-1 value labels: No Yes

Logistic Regression Statistics:    Model 57 for V000_20_Using_E_Learning_System_to_Teach_Math    (1 variable, n=112)

R-squared (McFadden) Adj.R-Sqr. RMSE Mean # Fitted ROC area Critical z Conf. level

0.052 0.024 0.450 0.679 112 0.00 1.960 95.0%

Logistic Regression Coefficient Estimates:    Model 57 for V000_20_Using_E_Learning_System_to_Teach_Math    (1 variable, n=112)

Variable Coefficient Std.Err. z-statistic P-value Lower95% Upper95% VIF Std. coeff.

 Constant 6.995 2.363 2.960 0.003 2.363 11.627

V032_13_First_Use_of_Computer___Dichotomize_OnOrBefore___After_College-1.501 0.565 -2.656 0.008 -2.609 -0.394 1.000 -0.291

Analysis of Deviance:     Model 57 for V000_20_Using_E_Learning_System_to_Teach_Math    (1 variable, n=112)

Correlation Matrix of Coefficient Estimates : Model 57 for V000_20_Using_E_Learning_System_to_Teach_Math    (1 variable, n=112)

V032_13_First_Use_of_Computer___Dichotomize_OnOrBefore___After_College
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Figure 16. First-Time-to-Play-Computer-Game. 

Figure 16 shows the first-time-to-play-computer-game and the use of e-learning by the 

survey respondents. 

Use of E-Learning versus First-Time-to-Play-Internet-Game 

Figure 17 shows the first-time-to-play-internet-game and the use of e-learning by 

the survey respondents. There is no observable pattern on the percentages of e-learning 

users, and logistic regression analysis done for this yielded a p value of 0.089, not low 

enough to reject the null hypothesis in this case.  The data do not support the hypothesis 

that the early experience of playing internet games may encourage the use of e-learning 

for teaching. 




























































































































































































































