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Abstract

Thisthesis studgxamines he f act or s 1 nf | uleamingtcng t eac
teach math.The study aims to identifhosevariables thahave a significant correlation
with the use of d4earning. The purpose of the study isto helonpr ove school s o
and future implematation of elearning by understanding and addressing the factors that
have a significant correlation with the use déarning.
For this study, the definition oflearning isanyteaching and learning process
that uses computeretworkbased technolags and digital learning materials. There
were three stages of investigatidime first was on the use or nose of elearning, the
second was on the usage level ¢é&ning, and the third was on the impact-déa&ning
on students. The study on theage level has three pantsage frequency, usage
duration, and the total usage level. The study of the impaeleaieing covers five
aspectss t u d e nt sidclassclassraonparticipation, scoresn math quizzes,
overall math grade and mat scors onthe standardized National Achievement Test.
The studyfocused orthe population of math teachersgablic secondary schools
in Makati City, Philippines. The selectpdpulationis in a location that has the highest
per capita income in the gotry, and where the local government allocateshiighest
financial resources per student to support education.
The study reviewed priagesearcton the factors that influence the use of e
learning and the impact oflearning on the student3.he study consideretidsefactors

identified inprior researchin the selection of whickariables to investigate.



The study investigated the correlation of selected demographic and psychographic
variables that may influence the use déarning by the math teachers. The study
assessed thmorrelationof selected change managemeninponents that may have
affected tle use of dearning. It evaluated the impact ofearning on students based on
the assessment of the teacheh® areusing elearning to teach math.

The resultsuggest the importance of an integratdeagning implementation
plan forsuccestl teachesdadoption ofe-learning The resultalsosuggesthat
motivating teachers to try using afearning systemight soonest magllow them to
develop the needed skilsertime. The results alssuggesthat exposing future
teachers earlgnto educann technology will help in adoptinglearning for teaching.

Concrete plans and actions that will help more teachers adeatréng
technology for teachingnd encourage them to use it more oftara longer duration are
essential and timelyThe broader use oflearning willlikely generate a more positive
studenimpact thathas already been observed by tmajority of the math teachers

currentlyusing elearning.
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Chapter I.

Introduction

The purpose of the study was to identdygtors that affect the use ofearning
for teaching mathThe study was limited to the populationméth teachers ipublic
secondary schools in Makati City, Philippinesfoltusedon howthe sclools and
teachers introduced and usetkarning for teaching math.

Il n 2016, Aparici o, B a dearning systents ar®ani vei r a
evolving concept, rooted in the concept of Compiteyr s i st ed I nstructiono
Zinn, 200Q p. 293). Aparicio et al. (20163howedt h a-kearning unites two main
areas, |l earning, and t echnoda,thgcou r r(rpe.nt2 9h2e) .
learning concept, apart from technology, includes learning strategies, learning methods,
ard é the vasfpossibilities of content diffusion and connectiorhe concept trend no
| onger means simply the use of a computer

As a definitionfor this study, dearningwill refer to anyteaching and learning

proces that uses computer netwerksed technologies and digital learning materials.

Background
There have beesomestudies abouthe implementation af-learning, its
potential benefits, the challenges that users have faced, and its impact on student
competeny.
In 2006, Maggie McPherson and Miguel Baptista Nunes published their study

AOrgani sati onal i ssues for e | edEning: Cr i



practitioners' | n t hat study, McPher srganzat@mal@SFlunes s
for e-leaming were better represented using four quadrants that resulted from the
intersection of the main variables as follows:

(1) leadership, structural and cultural issugisese are inherent withiHE
institutionsand for better or worse determine any chgm@eesses and innovation;

(2) design issuesis specifically related to-earning within institutional settings;

(3) technological issuéss peci f i ¢ #earnintglaed Aed i n e

(4) delivery issues the implementationof-e ear ni ngo (p. 549).

In 2007, Ridard Malinski published a review of a book in 2007 by editors
Sharma and Mishra wi t {feariny practicest suceesseaacs e s o n
pitfallso in higher educati on. Mal i nski (
studies divided intdhree sections,e., completely online learning systems (10 cases),
bl ended online | earning systems (8), and r
cited in Sharma and Mishra, 2Q@7 295).

From the group composed of ten case studies, Malinski (2007) highligleted th
assessment, networking, professional developnaanistudent support as four key
issues. For the next eight case studies on blended learning, he highlighted planning,
student engagemerndinstructor support aheissues. Then, for the last fiveses
studies, hedentified costing and planning as tvadditionalissues (p. 29297). The
study took into consideratiorl ®f theseissuedn identifying potentialfactors thaaffect
the use of dearning.

In 2008, Rohleder, Bozalek, Carolissen, Leidawand Swartz, in thenesearch

on the use of4earning in two South African Universities, highlighted fagtors based



A

on student so f @ echcldiKiculties?)dase ofecorraspandend,
availability of information4) online @mmunicationb) access to computers, aéythe
need for faceo-face interaction (p. 16104). Thestudy also considered teissuesn
idertifying the factors thaaffectthe usage oé-learningfor this study

I n 2009, Chen dompyprentstgeiauatehovi anergamipation
cansustain€ earning, including O0Business readine
el earningd, o6Value of instruction and inforl
OReinvention of tsupporti enagr noir gga-ledarhafgad ri tosnds, t ©E
i ndustryd, and o6Personal c o mmil9). Aecording 0 ( a s
to Rosenbergp( 6) , Athe results of this survey can
within your organization on changtisat are necessary to launch and maintain successful
e-learning initiatived Theresearch done for this thesigluded tlesehigh-level factors
in identifying specific items that can affect the sustainable use ofearm@ng system.

In December2009 Oz kan and Kosel erMultiubl i shed th
di mensi onal st udearnirigsysteme inshe highdr @docationocontex:
An empirical investigatond n t hat study, they used a fAcol
Learning assessment modelEHL AM) 0 ( p. 1 2 8l@&ajning system.sAsthe s t he

name implies, Ozkan and Koseler (20091289 used six general factors in their study.

These were Alnstructor Quality (Factor 1),
quality (Factor3) service quality (Factor 4), | earn
supportive i.Reseach for(thisahests alsonsifeyed thee six factors in

identifying more specific factors that can influence the usage level ofldzreng

sygem.



Il n 2010, Ward, West, Peat , and Atkinson
Project managing strategidearning development processes in a large, catbpsed
university, lentified some factors that can influence the successful implementation and

use of the dearning system in a university setting. These include

iA Selection and careful planning

A Quality control

A Reporting and other communication

A Control of timelines with flexibility
A  Ongoing maintenanceo (p. 35).

These factorgDobre, 2013 may also be present in the primary education setting.
Thestudy investigated thienpact of some of these on the usage level of méghraing
system

Il n 2013, l uliana Dobre published a repo
used to develop gqualitpanagement systems fotearning in the higher education
organi zat i 20189..38337) Rienbfiedeson({e availableelated toQuality
Management Systems (QMS) tmaay affect thaiseof an elearning system. Dobi@.
336)alsoidentified theMalcolm Baldridge Quaty 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 manalgaming. Thesaref 1
leadership2. strategic planning, 3. customer and market focus, 4. measurement, analysis,
and knowledge management, 5. human resource focus, 6. process management, and 7.

business results, I ndi vi du aThé sfudyaonsidereds e r a | |



thesecomponent®f the Malcolm Baldridge Quality Modehscrucialfactors that can
influence the usage level ofl@arning in Philippine schools.

Currently, there is insufficient information on how the different learning and
teaching situations, conditionmactices, resources, management, and components of an
e-learning system can contribute to its utilization levEhe overall purpose of thtkesis
project wado generate information angse this informatioms the basitr
recommendations that can éensidered by current usemsimprovingtheutilization of
their e-learning system and by the potential usenslanning and implementing their e

learning projects.

Context of Problem

In 2010, the Philippine Department of Education started a nationwide
computerization program that, among otheras supposed tid 1 . Provide compu
laboratory packages to secondary schools and 2. Prowddssoom to elementary
s ¢ h o @Hilippine Mepartment of Educatip010,p. 1). In 2016, Philippine
Department oEducation Secretary Briones reported in a public conference that the
computerization progranvould continue with darget ofinstalling more than 65,000
units in public elementary and high schools nationwiteofes 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 departowdtprovide new
computers to 22,154 schoolshese new computers asgnificantadditional resource
for the implementation of-karning.

This study aims ta@ontributeto thegeneraknowledge aboug-learning systeis

in schools by providing additional dat@sed assessment a@nduse the results of this



research as the basis for recommendatonisowe-learning can bappropriatéy

implemented and utilized for teaching math.

Project

Accordingtothe® hi | i ppi ne Department of Educat:i
Perspective 0.d.), there areurrently7,976 public secondary schodtsthe Philippines
The Degpartment of Education organized and groupethallschools into 221 provincial
and city divisions.Based on the latest figures from the Philippstegistics officeas
reportedon the Philippine News Agency website (Raymundo, 2018), Makati City is the
school division with the highest peapitaincome. Based oa2015 Rappler report by
Mendoza and Altavas, Makati City has the highest spending for Basic Education on per
student basisThe spendingvas more than ten timéisat ofthe school division witthe

next highest spending per stud@viendoza, R. & Altavas, M., 2015).

The thesiselectedand studiedhe Makati City school division The divisionhas
the highestfinancial resourceprovidedby the local governmeno the teachers and
students in phlic secondary schoolshe studyaimed to identify the factors thate
affecting the usage oflearningby the matheackersin the public secondarschools
with comparativelynuchhigherfinancial supporascompared to the rest of 221 school

divisions in the country.

Overview of Thesis Organization
Chapter llprovides detad aboutthe objective of the studyn math dearning It

discussesheidentifieddependent and independent varialohetudedin thesurvey



guestionnaireised for colleting the data used in this thesigdditionally, it givesthe
rationale for selectinylakati City public secondary math school teachethastudy
population It thenexplairs the samplingnethodsusedanddescribs the surveymethod

Chapter llldescribs and explais how thesurvey returnsverescreened,
organizedand analyzed. It preserthe resuling data analysig the form ofgraphical
chartsand regressiosummaries It thenoutlinessomepossibleinterpretatios of the
results,along withexplanatios of thecharts and regressioasults. It alsaliscusseshe
potentiallimitations of the current study

Chapter IV summarizghekey resultsand interpretationsit offers some
conclusionsand generalizatiorelating tothe factes that affect the use oflearning for
teaching math. Finally, it pressrgomerecommendations dmow to enhancehe
implementation and use oflearning system for teaching math in schdmsed on the
results of the survey datdt alsogivessuggesons on possible further studies that may

help in better understandinige other issuesot covered by thproject



Chapterl.

Project Description

This thesisstudyaims to contribute to thenderstanding of the use and
implementation of ¢earning system in schools by providing additional dstsed
assessmeralong withsuggestions on howlearning can bappropriatey implemented
and utilized for teaching math. psimaryfocus is to identify factors that affect thee
of ellearning for teaching mathlrhe study populatiorwas limitedto the math teachers in
the public secondary schools in Makati Cityg school divisionin the Philippinesvith
the highest per capita income and financial support given to educatiper student
basis The main reason for selecting the Makati City School Division for this study was
to uncover the challenge in the implementation and usdezfraing in a school division
that has the highest financial support and resources recéest.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, Philippine$isted thirteen (13) public
se®ondary school under the Makati City Division Office of the Department of Education
The list includes three (3) public senior high schools
(http://lwww.makati.gov.ph/portal/main/index.jsp?main=49&content=0&menu=0

Educationi Public Schools tab)



The Superintendemif the School Division of Makati City approved on August 8,
2018 arequesby the researcher for this thesis stwiolgonduct surveys in alif the
Makati City public secondargchools(Riddle, 2018). Thesurveystarted on Augus™
ard closed on September*3®018. Due totime constraintsthe studyhas no data from
two schoolseach of whicthas one math teachefFrom the facdo-face meetings with
the school headsndmath coordinators of thiirteenschools, the tallied totaf the
estimated numbesf public secondary school math teachses location at the time of
the visits, wad45 as shown in Table. IMost of the school heads and math coordinators
recalledthe number of their math teack&om memory or from asking other teachers,
not from an official list. The estimated math teacher population ®hiad beslightly

different from the official count.

Table 1.Estimated Number of Math Teachers @uwual Return$er School

Secondary Math Survey Actual Percent
Schwls Teachers Forms Returns  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%



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 CityPhilippines, and the corresponding actual number of returns

The survey form contagd42 questions with 20 primary questions applicable to
both users and neusers of dearning. Given that thenainfocus of this study was o
learning usagewo dependnt variablesvere usedn the study both measuringhe usage
of ellearning. The firstvas the use or nease of dearning by the math teachers. The
secondwas the usage level oflearningbased on th&equencyand duratiorof useof e-
learningby the math teachers per week. Theeee also five questions on the impact of
the use of dearning by the math teachers on the studenke questionn impact
included theeffectso n s t u d e n dusng clasgtheireciagsroooparticipation,
swmreson math examinationgheir overall grads, along withscores onthe math portion
of the National Achievement Test.

The rest of the questiomgere related tdactors that may affect the use oef e
learningfor teaching matiiound in the prior researchir@adyreferredto in this thesis
Thesurvey questions also includggbical demographic factors such as agdgender.
Thefactorsfrom citedresearchescluded some change managemeelated aspeciss
well. These were:

1. thes ¢ h o o | ovdradl aelehmning plan

2. theschool headpromoing the use ok-learningfor math class

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

internet, elearning system, digital materiaksnd

10



4. efforts to furtherenhancehe existing system througbeedback, audit and
Improvement actions.

Survey questionslsocontainedsome items related to theaching conditions
such aghe number of matlsubjecttaught class size, anthe numberof classeper day.
Thesurveyincludel questios aboutteaching practices such as the use of computers,
projectors, and accessing the internet while teaching in the classf@aestionsalso
coveredthe use ofe-learning features for teaching such as Assignm&wsagding
Materials, Forurg Chats, Exercises, Quizzes, and Uploaded Lect®es.of the
aut hor 6 s c ol tomplegetseveral resedrah studies] suggested that prior
experience of the teachers on the use of technology may also be a fatteo¢@ris
Ph.D, personatonversationJuly 7, 2018).Thus, thegquestionnairefooked athetime
when the teacher first used@amputer, played computergame andplayedaninternet
game Thequestionnairalso includet e a ¢ h e r s Gin usingihecompwemnde
internetfor studyingwhen there were stiitudens . I't also asked
experiencen attending classessa studentwith ateacher using computerto teach All
of thesewere considered in this study to identify thdsataffectthe usage of-&earning
for math teaching.

Based on the Creative Resea8ystemstalculation formula, from a population
of 145 math teacherd)ygnumberof survey responsegquired to generate statistically
significant results at 85% confidence levewith a+/- 5% confidence intervalk
approximately 16 (Creative Research Systems, 2016).

Survey questionnaigsand consent forswere given to all the Blpublic

secondary math school teachershia School Divisiorof Makati City through their

11
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principals or coordinators. Of the 3#hath teachers, 126 answegt gave bacthe

survey questionnaireith the corresponding consent formhe 126 survey forms

collected cover about886 of the public secondary school math teach&iter rejecting
those surveys that contained answers to |
(a rejection criterion determindxkforesurvey collection), the number atceptable
surveyreturnswas125. These returnaremore than the needed sample sizea®5%

confidence levelvith a+/- 5% confidence interval.

The ratio of dearning users to the 125 survey returns was used to estimate the
total number of dearning users in the whole population obJublic secondd school
math teachers in Makati CityBased orthe 125 surveyeturns therewere 81 elearning
users. Extending thido the total population of B4eachergave an estimate of
approximately94 public secondary schoatath teachers who are usieg¢earning to
teach mathn Makati City.Using the same formula to compute for the sample size at
95% confidence level antl- 5% confidence interval for a finite population @4 e-
learning usergherequiral number of-learningusersis 76. Thestudy aimed for this
samplesize ingroupingtheindependent variablés the multiple regression analysis.

The data collected from the population sanvpége analyzedising regression
tools. Our null hypothesis was thdid data on the factors or varied collected in this
studywere not sigificantly correlatel. The generally accepted practice is to reject the
null hypothesighat there is ngignificantcorrelationbetween the dependent and
independent variables if thpevaluefrom the regression analysis of thariables is less

than or equal to 0.05This study uses the same rejection criteria.
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Therewere four stages usdin the data analysis. The first stageolved looking
at the correlation of selected independent f&cto variables to the use or nose of e
learning by the math teachers. The second stegstigatedherelationshipof selected
independent variables to the usage levekleiaening by the math teachers who are
currently using dearning to teach nth. The population usedxcludes thoseteachers
who are not using-karning to teach math. The third stage kit thet e ac her s 0
assessment of thmpact of using¢ ear ni ng on t he Shefodtbnt so
stage looked at the challengeattbrevent the teachers from usiedgarning

For the firststage the selectethdependent variabdaverepresentedndividually
on graphicalchars against the dependent variableogistic regressioanalysis waslone
for each independent variable together with the dichotomous dependent variable. The
logistic regression test identified the variables that ggvealueof less than or equal to
0.05. There werewo groups of independent variable$he first group inalded the
variables about demographic and psychographic factors. The sample size for this group
meets the 95% confidence level and-thte€5% confidence interval. The second group
includes questions on the change management aspects as seen by the Haeteers
guestions werenoredifficult to answerand many returnsadno responsefo these
particular questionsThe sample sizef this group of variables did not meet the 95%
confidencdevel, butmeta90% confidence levetith a+/- 5% confidence iterval. The
sample size foa 90% confidence level and- 5% confidence interval iapproximately
95.

The selected factors from the two groups, wihignificantcorrelation withthe

dependent variable, were combinedraultiple logistic regression statisticsVariables

13
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were removed one at a time from the model atitheremainingvariableshave p
valuesless than or equal to 0.09he regression analysis used the RegressHratiut
Microsoft Excel software (Regressit, n.d.).

The analysis used the same processhieisecond independent variable except
that there was no need for logistic regression. The second independent variable has a
continuousscale ofl to 4 so thatmultiple regression analystould be employedThe
population for the second phase is the number of public secondary school math teachers
in Makati Cityand estimated &4 teachers.Based on this, the target sample size was 76
to meeta 95% confidence levelith 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 usdezraing on five charts. The
feedbackcame fronthe mathteachers whare usinge-learningto teach math.

The fourth phase presented the feedback frontetheheron whysome of them
are not using-earning the challenges that they face, and their suggestions on how to
improve their dearning.

The studypresentspossible interpretations of the resutisndin the fourphases
of the data analysidt presents inferences that can be made basedssible
interpretations of the result$t then providesecommendationsn how to implement
and use dearningin schools The thesis also includesomediscussion ofhe limitations
of thestudy andsuggestdfurtherresearcho look attheareas not coverdualy this

project
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Chapter 11

Resultsand Data Analysis

Therewerefour phasesn the analysi®f the survey dataThe first fnasefocused
on contributing factors to the use and ngge ofthe e-learningsystem for teaching math.
The seconghaseesvaluatedhe factorghat may contributéo thelevel of usageof e-
learningfor teaching math. The thirdlmseinvestigatedhe impact of the use of e
learning based on the feedback from the teachers who dsatheng to teach matfihe
fourth looked at the reasons and challenges that préwetgacherfrom using e
learning.

Selected factors were presented as chartaaalyzedusing regressiomodels
For the first phasehe use and nease analysisequiredthe use of logistic regression
model This analysis made use oficrosoft Excel aden tool thatcamefrom the
Regresslt websitéRegressilt, n.dl. For the second phasaultiple regression analysis
involving usage levelasedthe same Microsoft Excel add tool for consistency. For
the third phase, th&tudy presented graphically tmepact of elearning on stdentsas
observed by math teachers in their classes. It also presented multiple regression statistics
of the impact variablealong with othewariables covered by this studyor the fourth
phasejt groupedthe qualitative feedback from the responddants similar reasons and
challengesndpresentedhesein the charts

The study discoveredarious models of the factonsth a significant correlation
with the depended variables. &$tudy presenttthe models thatelped fornthe

recommendations on how to improve thmplementation and use a&fdearning system.
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Number of ELearning Users

Themainguestion i n the s uifleamipg SystesitofieBch y o u
mat h?o The avail abl e :& ¥es,weNoad d)l dornott hi s que
understand

Based on the 125 survey returns, 81 of thentanentlyusing elearning to
teach math.Please see Figure 1 for a breakdown of all the survey responses to this

guestion

The Use of E-Learning to Teach Math
(Number, Percentage of Math Teachers)

4 39
4.3% 4.3%

36, 29%

= User of E-Learning to Teach Math = Non-User of E-Learning

» Don't Understand E-Learning No Answer

Figure 1. Survey Return on the UsesEearning.

Figure 1showsthe number of users and nogers othee-learning systenamong the
survey respondents fropublic secondary schoohath teachers in Makati City

Using the ratio of the 81-learning users to the 125 survey returns etténated

number of dearning users among theSldublic secondary school math teachersiis 9
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The sample size needed, for thé& pdpulation of public secondary school math teachers
in Makati City, ata 95% confidence levelnd with at+/- 5% confidencanterval, is 1@®.
Fora90% confidence level and 5% confidence interval, the required sample size is
95.

The sample size needed, for teeStimated population oflearning users, at
95% confidence level and-+3% confidence interval, is 76. Fdn¢ same population and

confidence interval, the sample size neede@ 8% confidence level ig0.

E-Learning Users at School Locations
The survey coveredll 13 public secondary schools in Makati City. Due to
resourceand timingconstraits, the survey studdid not includesurvey returns frontwo

schoolshat hare one math teacher each.

The Use of E-Learning to Teach Math
(Percentage & Number of Math Teachers by School Locations)

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

mUsers of E-Learning  ®Non-Users of E-Learning

Figure2. E-Learning Usersit Schoolocation
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Figure 2shows the perceng@and number of users and nosers othee-learning
system at each schosrveyedn Makati City.

Except in onease more than half of the teachexiseach location are using e
learning. In general, ltis indicates thathe majority of the teachers support the use of e
learning. Supportinghiem with the right resources can encourage more teachers to use e

learning for teaching math.

Use of ELearningSystem
Many factors influence the use or nose of elearning for teaching math. The
purpose of the analysis in this sectisrio asseswhether there is aorrelationbetween
theuse or noruse of an dearningsystemto teach math and titeemographic and
psychographic¢actors ldentifying thosefactorswith significant correlatiortan help in
better understanding the current state-t&fagning system implementation. It can also
help in crafting strategidas better supportisers othe e-learning system for teaching

math

Use of ELearningversusAge

Figure3 shows theageand tre use of dearning by the survey responderitbe
second column for the age bracket 25 to 30 years old has the highest percentage of e
learning users. Percentagg®ear to decreasgéth increasng age until the fth bracket
of 40 to 45 years oldIn general, theres novisible correlationin the percentage @&

learningusers with the agef the users
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Figure 4 shows the logistic regression statistics of the age of the teachers and the
use of elearning by the survey respomds. The p value is 0.650, and it indicates that
there is no significant correlation between the two factore dékado not supporthe
view that the percentage ofearning users among young teachers is higherahamng

themore seasoned teachers.

The Use of E-Learning to Teach Math
(Percentage & Number of Math Teachers by Age Brackets)

100% 0 0
90%
80%
70%
60%
50%

40%
30% E
<=25 >25to >30to =35t0 =40to =45t0 >50to =60 Prefer No
30 35 40 45 50 60 Notto Answer

20%
10%
Indicate

0%

mUsers of E-Learning ~ mNon-Users of E-Learning

Figure3. Age of Math Teachers

Figure 3shows thegeand the use of-arning by the survey respondents
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Binary Dependent Variable: V000_20_Using_E_Learning_System_to_Teach_Math  0-1 value Iabels:| No | Yes |

Logistic Regression Statistics: Use2 for V00O 20 Using E Learning System to Teach Math (1 variable. n=116)
R-squared (McFadden) Adj.R-Sqr. RMSE Mean # Fitted ROC area Critical z Conf. level
0.001 0.000 0.462 0.690 116 0.00 1.960 95.0%

Logistic Regression Coefficient Estimates: Use2 for VO00 20 Using E Learning System to Teach Math (1 variable n=116)

Variable Coefficient Std.Err Z-statistic Pvalue Lowerd5% Upperds% VIF Std. coeff.
Constant 0.992 0.475 2.089 0.037 0.061 1.923
V002_1_Age_Bracket_o 0.046 0.101 -0.454 0.650 -0.244 0.153 1.000 -0.050

Analysis of Deviance: Use2 for V000 20 Using E Leaming System to Teach Math (1 variable. n=116)

Correlation Matrix of Coefficient Estim ates : Use2 for V000 20 Using E Learning System to Teach Math (1 variable, n=116)

V002 1_Age_Bracket of Math Teachers

Figure4. Age Logistic Regressian

Figure 4shows the logistic regression statistics betwisenageand the use of-Earning
(outputfrom theRegresslt Excel aduh tool.)

Use of ELearningversusGender

Figure5 shows thegenderand the use of-2arning by the survey respondents.
The percentage of male teachers uskhggening is above 80% and is @ércentage
points higher than the female teachefge big differencenay indicate gotential
correlation between the use efearning andyender

Figure 6 shows the logistic regression statistics of the gender of the teachers and
the use of dearningby 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 thatmaleteachers use-learningtechnology more than their female colleague

for teaching math.
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The Use of E-Learning to Teach Math
(Percentage & Number of Math Teachers by Gender)

0 0
Female Male Prefer Not to Indicate No Answer

m Users of E-Learning  ® Non-Users of E-Learning

Figure5. Gender

Figure 5shows the@enderand the use of-karning by the survey respondents.

Binary Dependent Variable: V000_20 Using_E_Learning_System_to_Teach_Math  0-1 value labels: | MNo [ Yes |

atistics: or V000

ic Regressi 16 . =X » ing earning_ £ _Teach_ Ma ariable b
R-squared (McFadden) Adj.R-Sgr. RMSE Mean # Fitted ROCarea Critical z Conf. level

0.031 0.003 0.451 0.698 116 0.00 1.960 95.0%

ic Regre: el < : ates: el for VOO0 20 g E lea g _to_Teach Ma ariable b
Variable Coefficient Std.Err. z-statistic P-value Lowerd5s% Upperdsi VIF Std. coeff.
Constant 2.480 0.867 2859 0.004 0.780 4180
V003 2 Gender of Mal -0.960 0.480 -2.001 0.045 -1.901 -0.020 1.000 -0251

V003_2_Gender_of_Math_Teachers

Figure6. Gender Logistic Regression
Figure 6 shows thdogistic regression statistics b@een the usage frequency ef e

learning and theyenderof the elearning users among the survey respondents.
(Regresslt Excel adih outpu)
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Use of ELearningversusHighest Educational Attainment

Figure7 shows thenighest educational attainmeartd the use of-karning by the
survey respondentslhe logistic regression statistissowa p value of 0.686, and it
indicates that there is no significant correlation between the two fadtongans thathe

t e a c highestéeducational attainment esrelationshipwith the useof e-learning.

The Use of E-Learning to Teach Math
(Percentage & Number of Math Teachers by Highest Educational Attainment)

0 0 0

High School Bachelor Master Doctorate  Prefers notto No Answer
indicate

B Users of E-Learning  ® Non-Users of E-Learning

Figure7. Highest Educational Attainment

Figure 7shows thédnighest educational attainmeand the use of-karning by the
survey respondents.

Use of ELearningversusLengh of Math Teaching Experience
Figure8 shows thdength of math teaching experierened the use of-karning
by the survey respondent®&here is no general trergbparent from thigraph. The

logistic regression analysis of the length of math teaching experience of the teachers and

22



the use of dearning by the survey respondents also indicated (p value of 0.618) that
there is no significant correlation between the two factdise data d notsupport the
hypothesighatseasoned teachers prefer the traditional method of teaching over the use

of technology such aslearning.

The Use of E-Learning to Teach Math
(Percentage & Number of Math Teachers by Years of Teaching Math)

100% 0
90%
80% 10
70%
60%
50%
40%
30%
20%
10%
0% 0

0
<=lyear >1to3 >3to6 >6to9 >9tol2>12t0l5 =>15 Prefernot No
years years years years years years to Answer

indicate

mUsers of E-Learning  m Non-Users of E-Learning

Figure8. Length of Math Teaching Experience

Figure 8 shows thdength of math teaching experierared the use of-kearning by the
survey respondents.

Use of ELearningversusGradelevetteachingload

Figures9 and D show thegradelevelteachingloadand the use of-karning by
the survey respondentsxcept for one teacher with Gradetgéachingload the
percentages of-learning users are highestboth charts among teachers with Grade 10

teachingload The high percentagmay be related taninitiative by the school division
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of Makati City to ug thee-learningsystem 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 Divisiodearning initiative for Grade 10.

Based on the data shownFigure D, some of the Grade 10 teachers are also
teaching other grade levels. The dalso showhat some of the teachers handling-non
Gradetenclasses are also using atearning system.

Figure 1L shows the logistic regression statistics of thelgtavelteachingload
of the teachers and the use déarning 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 betwberuse of éearning and the
Grade 10 teachintpad for the teachelia Makati City. Further studys neededo
determingf the high usage levelofFfe ear ni ng i s rel ated to the

to provide dearning for Grade 10 teachers.
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Use or Non-Use of E-Learning to Teach Math
(Percentage & Number of Math Teachers by Grade Level Teaching Load)

0

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

8|

Grade7 Grade8 Grade9 Gradel0 Gradell Gradel2  Single Multi
Grade Grade

m Users of E-Learning ~ m Non-Users of E-Learning

Figure9. Gradelevelteachingload

Figure 9 shows th@radelevetteachingload and the use of-Earning by the survey
respondents.

Use or Non-Use of E-Learning to Teach Math
(Percentage & Number of Math Teachers by Grade Level Teaching Load)

100% )
90%
80%
70%
60%
50%
40%
30%
20%
10%
0% 0
Grade 7 Grade 8 Grade 9 Grade 10 Grade 11 Grade 12 Non Grade
Ouly Only Only Ouly Ouly Only 10

mUsers of E-Learning ~ ®mNon-Users of E-Learning

Figure D. SingleGradelevekteachingload
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Figure 10 shows thesinglegradelevetteachingload and the use of-Earning by the
survey respondents.

Binary Dependent Variable: V000_20_Using_E_Learning_System_to_Teach_Math  0-1 value Iabels:| No | Yes |
Logistic Regression Statistics: Model 44 for V000 20 Using E Leaming System to Teach Math (5 variables. n=117)
R-squared (McFadden) Adj.R-Sqr. RMSE Mean # Fitted ROC area Critical z Conf. level
0.085 0.002 0.438 0.692 17 0.70 1.960 95.0%

Logistic Regression Coefficient Estimates: Model 44 for V000_20 Using_E_Learning_System_to_Teach_Math (5 variables, n=117)

Variable Coefficient Std.Err Z-statistic Pvalue Lowerd5% Upperds% VIF Std. coeff.
Constant 0D.741 2444 -0.303 0.762 -5.532 4.049
V008 8 _Teaching___ aC 0.164 0.513 0.319 0.750 -0.842 1.169 1.253 0.042
V010_8_Teaching__ bC 0.416 0.491 -0.847 0.397 -1.377 0.546 1.088 -0.099
V011_8_Teaching__ cC 0.368 0.509 -0.724 0.469 -1.366 0.629 1.206 -0.096
V012_8_Teaching__ dC 1.582 0.615 2572 0.010 0.377 2.788 1.282 0.401
V013_8_Teaching__ eC 0.380 0.847 0.449 0.654 -1.281 2.041 1.358 0.061

Analysis of Deviance: Model 44 for V000 20 Using E Leaming System to Teach Math (5 variables, n=117)

Correlation Matrix of Coefficient Estim ates : Model 44 for V000 20 Using E Leaming System to Teach Math (5 variables. n=117)

V009 _&_Teaching__aGrade 7
V010_8_Teaching__bGrade 8
V011_8_Teaching__ cGrade_9
V012 8 Teaching__ dGrade 10
V013 8 _Teaching__eGrade 11

Figure 11 GradelevekteachingloadLogistic Regression.

Figure 11 shows the logistic regression statistics of gnade levelteachingload and the
use of dearning by the wrvey respondentg(Regressit Excel adoh output)

Use of ELearningversusMath SubjeciTeachingload

Figure12 shows themath subjecteachingloadand the use of-kearning by the
survey respondent$he logistic regression analysis of tmember of math subjects
teaching loacnd the use of-earningshows g value of 0.87, and it indicates that
there isno significant correlation between the two factdige data do not support the
hypothesighattheteachers with more subjects teaching load béllencouraged to use
ane-learningsystemto benefit fromits built-in teaching materials for the different math

subjects.
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Figure B shows the logistic regression p values for Statistics and Geometry
subpectsat 0.038 and 0.015 respectively. These indicate that the two factors have
significant correlations with the use ofearning. The data may suggest that teachers
with Statistics or Geometnyath subjects teachidgad prefer to usane-learning

systemto helpthemin illustrating visuallythe concepts they are teaching

Use or Non-Use of E-Learning to Teach Math
(Percentage & Number of Math Teachers by Math Subject Teaching Load)

100%
90%
80%
70%
60%
50%
40%
30%
20%

10%
0%

B Users of E-Learning W Non-Users of E-Learning

Figure12. Math Subject§ eachingload

Figure 12 shows thenath subjects teactgrioad and the use of-karning by the survey
respondents.
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Binary Dependent Variable: V000_20_Using_E_Learning_System_to_Teach_Math  0-1 value Iabels:| No | Yes |

Logistic Regression Statistics: Model 45 for V000 20 Using E Leaming System to Teach Math (6 variables. n=117)
R-squared (McFadden) Adj.R-Sqr. RMSE Mean # Fitted ROC area Critical z Conf. level
0.069 0.000 0.444 0.692 17 0.67 1.960 95.0%

Logistic Regression Coefficient Estimates: Model 45 for V000_20 Using_E_Learning_System_to_Teach_Math (6 variables, n=117)

Variable Coefficient Std.Err Z-statistic Pvalue Lowerd5% Upperds% VIF Std. coeff.

Constant 2.906 2645 1.099 0.272 -2.278 8.090

V022_10_Teaching__a 0.079 0.845 0.094 0.925 -1.577 1.735 1.803 0.015
V023 10 _Teaching__ b -1.518 0.623 -2.435 0.015 -2.740 -0.296 1.445 -0.391
V024_10_Teaching__c 0.184 0.476 0.387 0.698 -0.748 1.116 1.132 0.047
V025 10_Teaching__d 0.144 0.518 -0.278 0.781 -1.158 0.871 1.355 -0.037
V026_10_Teaching__ e 0.991 0477 2077 0.038 0.056 1.925 1.206 0.274
V027_10_Teaching___ft -1.082 1.212 -0.893 0.372 -3.456 1.293 1.392 -0.121

Analysis of Deviance: Model 45 for V00O 20 Using E Leaming System to Teach Math (6 variables. n=117)

Correlation Matrix of Coefficient Estim ates : Model 45 for V000 20 Using E Leaming System to Teach Math (6 variables. n=117)

V022_10_Teaching___aAlgebra
V023 10_Teaching__bGeometry
V024_10_Teaching___cTrigonometry
V025 10_Teaching__dGen._Math
V026_10_Teaching___eStatistics
V027_10_Teaching__ fPre_Calc

Figure B. Math Subject3 eachingloadLogistic Regression.

Figure 13 shows the logistic regression statistics of itieth subjects teachidgad and
the use of ¢earning by the survey responden{Regresslit Excel adoh output)

Use of ELearningversusFirstTime-to-Use Computer

Figure14 shows thdirst-time-to-usecomputerand the use of-earning by the
survey respondent8/hen logistic regression analysis was done to compardifirstto-
usecomputer to the use oflearning by the survey respondents, the resulting p value
was 0.070. Given our null hypothesis rejection critehia,p value was not low enough
to reject it.

Figure ¥ alsoshows a drop in the percentage dééarning users for those who
indicated thathey first use a computer after college. Dichotomizing theftiirst-to-
usecomputer data into ear-before and after college shows a significant correlation.
Figure B shows the logistic regression statistics of the dichotomizeeifinstto-use

compuer by the teachers and the use-tdaning 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 @€omputer may also belegedto

the computeor internetera 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 internetboom. Further study on thiene-of-first-use ofa compuer by the teachers

may show the reason behinet thignficant correlationfound in this study

The Use of E-Learning to Teach Math
(Percentage & Number of Math Teachers by First-Time-to-Use Computer)

100% 0 0
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80%
70%
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50%
40%
30%
20%
10%
0%

mUsers of E-Learning  m Non-Users of E-Learning

Figure14. FirstTime-to-Use Computer

Figure 14 shows thdirst-timeto-usecomputerand the use of-karning by the survey
respondents.
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Binary Dependent Variable: V000_20_Using_E_Learning_System_to_Teach_Math 0-1 value Iabels:\ No \ Yes

Logistic Regression Statistics: Model 57 for VOO0 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 VOO0 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 -1.501 0.565 -2.656 0.008 -2.609 -0.394 1.000 -0.291

Analysis of Deviance: Model 57 for VOO0 20 Using E Learning System to Teach Math (1 variable, n=112)

Correlation Matrix of Coefficient Estimates : Model 57 for VOO0 20 Using E Learning System to Teach Math (1 variable, n=112)

V032_13_First_Use_of _Computer___Dichotomize_OnOrBefore___After_College

Figure B. DichotomizedFirst-Time-to-UseComputer_ogistic Regression.
Figure 15 shows the logistic regression statistics of dighotomizedirst-time-to-use

computerfeedbaclkand the use of-k2arning by the survey responden{®egressit Excel
addin output)

Use of E-LearningversusFirst-Time-to-Play-ComputerGame

Figure16 shows thdirst-time-to-play-computergameand the use of-arning
by the survey respondeni®here is no observable pattern on ffercentageof e-
learning usersand logisticregression analysis done for this yielded value of 0.077,
not low enough to reject the null hypothesis in this case.

Dichotomizing the firstime-to-play-computergame data into eor-before and
after college show no significant correlation. The lagisggression statistics of the
dichotomized firstime-to-play-computergame by the teachers and the use-leaening
yielded a p value of 0.3422, which indicates that there is no significant correlation
between the two variables.

The data do nadupportthe hypothesithatthe early experiencef playing

computer games mancouragehe useof e-learning for teaching.
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Figure16. First Time-to-Play-ComputerGame

Figure 16 shows thdirst-timeto-play-computergameand the use of-E2arning by the
survey respondents.

Use of ELearningversusFirstTime-to-Play-InternetGame

Figure17 shows thdirst-time-to-play-internetgameand the use of-kearning by
the survey respondentBhere is no observable pattern on the percentageteafrng
usersand logistic regression analysis done for this yielagdvalue of 0.089, not low
enough to reject the null hypothesis in this calBee data do natupport the hypothesis
thatthe ealy experienceof playing internet games mancouragehe useof e-learning

for teaching.
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