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Multiple Linear Regression Analysis Applied for Moithg in
Torrens Community Disaster Resilience Score CaréFlimod-
Prone Schools in the Schools Division of Misamis Qiaé
Northern Mindanae- the Philippines

Sheryl V. Ompot Renato L. Base

Abstract

Accurate assessment of the level and extent of disastienmee of flood-prone schools and their
communities is a complicated task. This is given the various meanasumealisaster resilience. This is
further complicated by the fact that disaster resiliescentext-specific. Therefore, applying one of these
measures for disaster resilience modeling prtwbs a practical approadisthis model has the advantage
of having context-specific viabilitin predicting disaster resilience. Oofethe statistical methods that can
be used for testing a modeldisaster resiliends Multiple Linear Regression (MLR). Therefore, this wor
aimsto test a model for disaster resilience. For this, 26 sclnthe Schools Divisioof Misamis Oriental
were identifiedasflood-prone areas based on the geo-hazard maps of the DepaftBawronment and
Natural Resources. With the usfethe Torrens Community Disaster Resilience Score Cardgtimols and
their communities were rated by their respective School Adtnator/Principal; School Disaster Risk
Reduction Management Coordinator; Municipal Disaster Risk Reductioadéaent Officer; President
of the General Parents-Teachers Association; Presidentdbtiident School Government; and the
Barangay Chairperson. The ratings semagtlhe data. Multiple Linear Regression was appitegenerate

a new model with four explanatory variables, i.e. community-ecianess, risk and vulnerability,
planning and procedures, and available resources; and tlomsesyariable is Disaster Resilience. The
MLR model obtained an Adjusted R Square of 0.965, which méenghe four explanatory variables
explained 96.5% of the variability of Disaster Resilience. Gbedness of Fit of the model had shown a
right-tailed, F=175.9, p-value=7.77156e-16, thus, rejectingtlédypothesis that the modslnot a good

fit. All four variables are significant predictors of DisarsResilience, hence, attesting to the adequacy of
the model. Thus indicative thatthe context of these flood-prone school and their communitegdlel
justifies that the application of the said scorecard isreatgimportance to these schools and their
communities as well as those people responsible for disasteamiskeduction management regular
monitoring and assessment for disaster resilience.

Keywords: Multiple linear regression analysis, Disaster Resiligvlodelling, Torrens Community
Disaster Resilience Score Card, Flood-Prone Schools, SchootssobDiagf Misamis Oriental, Northern
Mindanao-Philippines.

* Teacher lll, Department of Education, Division of Misamige@tal, Danao National High School,

Jasaan Misamis Oriental, Philippines. Email: shenyboc@deped.gov.ph.

T Faculty, Department of Educational Planning and Administratiniersity of Science and Technology of
Southern Philippines (USTP), Cagayan de Oro City, PhilippEesil: renato.base@ustp.edu.ph.

1JRP 2022, 98(1), 36-43; doi:.10.47119/1JRP100981420223020 WWw.ijrp.org



Sheryl V. Ompoc / International Journal of Research Publications (IJRP.ORG) @ JJRP .ORG

ISSN: 2708-3578 (Online)

37

[ INTRODUCTION

Measuring the disaster resilience of a locality isregnd disaster risks reduction and management. Being
able to have a tool that measures the disasteiere®l of a community, such as questionnaires or scorecards,
is crucial to the designing of a proactive interventiommitigate the negative effect of disaster. Presently,
several agencies have developed guides for measuring disslience (Oddsdéttir, Lucas and Combaz
2013). Nevertheless, this has yet to be converted into axtesgecific tool, which might be in the form of
guestionnairesr scorecards.

Oneof these guideis the one developed by Twid8007)that propounded the characteristics of a resilience
framework. This is based on five dimensions of resiBemamely, governance, risk assessment, knowledge
and education, risk management and vulnerability redudtisaster preparedness, and responseif &1ag 28
components and 167 characteristics or indicators.

Another is the Multi-Hazard Disaster Risk Assessme(@KID 2012). This sets out a framework for
undertaking a multi-hazard risk assessment, which is thesfep in preparing a disaster resilience country
strategy, and it follows the following stages, namely, magderitand likelihood of hazards, vulnerability
analysisjn-country capacityo address, overall impact assessment disaster risk, $®MBBtD doing and what
shouldit do?

Next, is A Multidimensional Approach for Measuring Riesite (Oxfam GB 2013). This approach for
understanding and measuring resilience is based on fivendions, namely, livelihood viability; innovation
potential; contingency resources and support access; tgte§matural and built environment; social and
institutional capability.

In addition, therés the Community Based Disaster Preparedness (Catholaf Retvice 2009). This guide
was designed to support a community-led disaster preparquioesss using participatory methods to collect
informationfor monitoring progress and highlights the value of qualitatiformation.

Lastly, theras another one by Turvill and Turnbull (2012), that is, Piditory Capacity and Vulnerability
Analysis: A practitioner’s guide. This guide is based on two social development methodologies. The first part
is designedto facilitate a program design that is anchom®da community’s capacities as well as its
vulnerabilities. While the second part is based on tippasition that enabling communities to genuinely
participaten program design, planning, and management leeafsincreasén ownership, accountability, and
impact, ands the best wayo bring about change.

However, the guides mentioned above should not be assurhethgsomprehensive rather we should be
wary of how they will fit a given context. This is laese any approach or guide in assessing the disaster
resilience of a community must be comparable and evéore@ito a specific social group and context
(Castleden et al. 2011: 375; Turnbull et al. 2013: 40; Twigg 2009). Neless, once a guide or an approach
has been chosen, and from it, a tool has been craftsehrchers typically want to know if the factors gein
consideredn that toolcanbe acceptable predictagdisaster resilience.

At present, this is the current gap in knowledge in #rea since all the abovementioned guides or
approaches or strategies in measuring resilience have gemonstrate its fitness to a specific social group
and context by way of answering the following questionsh sas: Are there any relation between the
predictors/dimensions/indicators being suppdeetiese guideto disaster resiliencd? thereis any relation,
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what is the power of the relation? Is it possible takenfuture-oriented predictions with regards to the 38
indicators? If certain conditions are controlled, windiuence does an indicator or group of indicators have
over another indicatar indicators? All these questions implied a kafenodeling wherein the indicators used
are being ascertained whether they are good predaftdisaster resilience.

It is on this lineof queries that this study had chosen the Torrens Commusitiger Resilience Scorecard
Toolkit (Torrens Resilience Institute 2016)determine whether the predictors usethe said toolkit are good
predictors of disaster resilience relative to the schommunities who were identified by the Department of
Environment and Natural Resources geo-hamepfor Misamis Oriental, Northern Mindanao, the Philippines
as disaster-prone areas such as that of flooding. Thixegstudy has used the Torrens Disaster Resilience
Scorecard toolkit, nevertheless, it must be undersdhegdelative to the aforementioned guides or strategies
or approaches a questionnaioe scorecard should likewisbe constructed using the indicators and/or
dimensiongo measure the overall disaster resiliency of a disgstare locality. Hence, a similar study of this
kind needs alsdo be conducted of course using a questionnairescorecard basedn one of the
abovementioned approaches or guides in ascertaining awutyrdisaster resiliency. Consequently, testing
the abovementioned purported indicators and/or approgcidsiines will validate their fithess determining
a given community disaster resilientrethis way,it canopen up new insights into the current delratisaster
risk and management. The first sifehis debate emphasized the néwdstandard setsf indicators while the
second advanced the idea for a need to develop locatlyarel indicators through participatory methods
involving local communities. It must be emphasized tha Torrens Disaster Resilience Scorecard could be
categorized as belonging to the first side of the @eltasets forth its own standard sets of indicaborwhich
to score a given disaster-prone community.

M ethodol ogy

Locale of the Study

The study was conductaudthe twenty-six school communitiesthe Schools Divisionf Misamis Oriental
during the School Year 2019 to 2020. The study covers six maliii@p, namely, Balingasag, Lagonglong,
Talisayan, Alubijid, Libertad, Initao. These municipelitare alln the provinceof Misamis Oriental, Northern
Mindanao, The Philippines. The identification of thedgost communities was based on the Department of
Environment and Natural Resources geo-hazards map ehitigorovince; hence, the geo-hazards map was
the basis by which these school communities wersettin testing the Torrens Disaster Resilience Scorecard
Toolkit.

Research Instrument

The Torrens Disaster Resilience Scorecard was clasdime tool to be used in the data gathering. The
scorecard consisted of four dimensions. These arencoiity connectedness, which has five indicators; risk
and vulnerability, which has seven indicators; planning aodegures have four indicators; and available
resources six indicators. Each indicatash scoring scale fromtb 5in which the higher the score suggestive
of a disaster-resilient community given a particular diremd he ratingor each school community was done
by a representative of the following offices, in whickyttserve as the raters. These representatives were a
follows: School Administrator/Principal, School Disadiésk Reduction Management Coordinator, Municipal
Disaster Risk Reduction Management Officer of the comtemunicipality where the school community is
situated, President of the General Parents-Teacherxidton, President of the School Student Government,
and the local chief executive (Barangay Captafrihe local government uriit which the school belongs. The
tool was tested faits reliability andit yielded a Cronbach Alphaf 0.817, whichcanthenbe interpretedas
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Data Collection Method

The data collection method was done by the followingesfid representatives using the Torrens Disaster
Resilience Scorecard. Each of these representategyiven this scorecard which they used as the basis in
rating a particular school community situated in their ibcalhe collected scorecards were tabulated using
Excelin which a table was made with fimeain columns. One main column headisghatof Name of Schools
and each of the four dimensions has its corresponding ¢ohimn heading with sub-columns under it that
represent the respective indicators of each dimensio

The highest score that a rater can give is 5 and thestas 1. In the column Name of Schools, it has 26
rows with the names of the 26 schools in it. Thesedsheere as follows: Camuayan Elementary Schools
(ES), Rosario National High School (NHS), Rosario ES,vigadan NHS, Naparilan ES, Misamis Oriental
NHS, Mandangoa ES, Cogon ES, Cala-Cala ES, San Isid&) Khuswagan ES, Babanlangan ES, Luyong
Baybayon ES, Talisayan Central School, Talisayan NPk ES, Bugdang ES, Lourdes Alubijid NHS,
Lourdes ES, Baybay ES, Alubijid NCHS, Taytayan ES, Kaauit ES, San Pedro ES, Paniangan ES,
Cabalantian ES. The data collection was done duringdheoEYear 2019-2020.

The average scores of the four dimensions become énallodisaster resiliender that school community.

The scores given by the raters for each of the scioelsch dimension of disaster-resilient was then average

and were summed up froinderived the averag®e get the Disaster Resilient scavbthe community. The
disaster resiliency scores are then interprigtekis manner.

Scores Interpretation
3.7-5.0
24-3.6 Caution
1.0-23

Data Analysis

The datan the above table were usegrdcome up with a model with the four dimensiasshe explanatory
variablesof disaster resiliencén sodoing,we used the Multiple Linear Regression Analysis and paidqodeti
attention to the assumptions requirefdr this kind of analysis. Such as normal distribution, linearity,
multicollinearity, ancho extremesaores.

Through the Multiple Regression Analysis, it was cheakkdther or not the four explanatory variables in
the Torrens Disaster Resilience Scorecard are signify predictive of Disaster Resilience, which was the
response variable, accorditmthe ANOVA statistics.

[I.RESULTSAND FINDINGS

A Disaster Resilience Scores and their Interpretation geoS€Community

Below is the results of the ratings given by the afordioeed raters. At this period in time, these findings
could servaasthe basigor eachof the school communities on their standing relativdisaster resilience with
the useof the Torren Disaster Resilience Scorecard.

However it mustbe emphasized that these findings shouldbsatonsideredssomething like a permanent
ones. Ratheit shouldbetreatedasa baselindor future referencasregular monitoring and evaluatiohthese
localities became institutionalized by the respectigencies, concerned offices, and school administrators of
eachof these schools.
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Tablel. Average Scores per Dimensions with Interpretation

Name of Schools CCt | Rv2 | PP | AR® | DR | Interpretation
Camuayan ES 4.1 3.2 4.3 4.0 3.9
Rosario NHS 4.3 3.2 3.3 3.3 3.5 Caution
Rosario ES 3.7 2.9 3.0 3.4 3.2 Caution
Baliwagan NHS 4.7 29 | 44 | 3.7 | 3.9 |
NaparilanES 43 | 31 ] 31 ] 37 ] 35
Misamis Oriental NHS 46 | 32 | 41 | 3.7 | 39 |
Mandango&S 45 | 34| 34| 38 | 37 |
CogonES 3.8 3.3 3.7 34 35 Caution
Cala-CaleES 4.4 2.7 4.2 3.4 3.6 Caution
San Isidro NHS 3.6 3.3 3.5 3.4 3.5 Caution
KauswagarES 42 | 31| 38| 36 | 37 |
BabanlangaiES 45 | 33| 37 | 37 | 38 |
Luyong Baybayon ES 47 | 39| 44 | 41 | 43 |
TalisayanCS 40 | 34| 42 | 39 | 37 |
Talisayan NHS 39 | 29 | 31| 31 | 33
PookES 4.0 3.7 4.3 3.8 3.9 |
BugdangeS 3.8 3.5 2.7 3.0 3.2 Caution
Lourdes Alubijid NHS 3.9 3.1 3.9 3.2 3.5 Caution
LourdesES 4.4 3.8 4.2 3.9 4.1
Baybay ES 4.1 3.2 4.3 4.1 3.9
Alubijid NCHS 4.8 3.2 4.7 3.9 4.1
TaytayanES 4.2 2.5 3.5 3.8 3.5 Caution
KanitioanES 4.1 2.8 3.5 3.9 3.6 Caution
San Pedr&S 41 | 30| 40 | 38 | 37 |
PaniangarES 37 | 25| 38 | 31 | 33
CabalantiareS 4.0 2.8 4.3 3.9 3.7
Mean 4.2 3.2 3.8 3.6 3.7
Standard Deviations 0.334| 0.354| 0.516| 0.319| 0.279
ICommunity connectednes®isk and vulnerability?Planning and procedure®vailable resources

B. The Model: Relationship of Disaster Resilience {Y)As response variable and Comunity
connectedness (X Risk and vulnerability (3, Planning and proceduress{Xand Available
Resource$Xs) — explanatory variables

First and foremost, we would show what is the picturéhe correlation of these variables through a
correlation matrix.

Table 2. Correlation Matrix
DR CC RV PP AR

R |p-valug R |p-valuef R |p-valuefl R |p-value] R |p-value
DR 1.000 0.732 |.000021 0.529|.005459 0.817 | .00001| 0.802 | .00001
CC 0.732 |.00002] 1.000 0.223 |.27350§4 0.472|.014914 0.525| .00589
RV 0.529 |.005459 0.223|.27350¢ 1.000 0.171 | .40359| 0.287 |.15515¢
PP 0.817 | .00001| 0.472|.01491%4 0.171 | .40359| 1.000 0.629 |.000577
AR 0.802 | .00001| 0.525| .00589| 0.288 |.15365¢ 0.629 [.000577 1.000
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We are interested here in looking at the correlationvéxn the response variable, which is disaster
resilience, and the four explanatory variables, warghcommunity connectedness (CC); risk and vulnerability
(RV); planning and procedures (PP); and available resources KRy it was revealed that the correlation
between the response variable and edithe explanatory variables are significantly correlakdéelaning says,
thereis a 95% probability thah the areas being studied, the correlation betweerteisasilience and the four
explanatory variables could nio¢ attributedto random chance.

The Regression output had shown that the R SqudyegRals 0.971 with an Adjusted R Square equals
0.966. Taking the cue from the Adjusted R Square, it meatb@tlour model community connectedness; risk
and vulnerability, planning and procedures; and availabteiress— taken as a group explain 96.6% of the
variance of disaster resilience. To put it differenf6.6% of disaster resilience in the flood-prone school
communities in the Schools Division of Misamis Oriérdan be explained by their combined community
connectednessisk and vulnerabilityplanning and procedures, and available resources. The wmoeffaf
multiple correlations (R) equals 0.985. It means that tieere very strong direct relationship between the
predicted daté&y) and the observed data (y).

C. Goodness of fit

The regression model, as depicted in Table 3, had reveaightdailed, F(4,21) equals 175.936, p-value
equals 7.77156e-16, and since thealee < a (0.05), we reject the null hypothesis (Ho), that is, the linear
regression model is not a good fit.

The linear regression model, Y = b0+ b1X1 +...+bpXp, provaldtter fit than the model without the
independent variables resulting in, Y = b0.

Table 3. ANOVA Table
Source DF| Sumof Square Mean Square | F Statistic P-value
Regression 4 1.894618 0.473654 175.935948| 7.77156e-16
Residual 21 0.0565362 0.00269220
Total 25 1.951154 0.0780462

D. The Extent of the Contributioof community connectedness, risk and vulnerability, planning and
procedures, and available resourttedisaster resilience
Having demonstrated that the above model is significantyoudd now try to ascertain how much each of
the explanatory variables could accofontthe response variable.

Table 4. Coefficients Table
Coeff SE t-stat |lower t.o25¢1) UPpPEr §.97521) Stand Coel  p-value VIF
b 0.046 0.153 0.303 -0.272 0.364 0.00 0.765
CC| 0.259 0.038 6.895 0.181 0.337 0.310 | 8.18552e-7] 1.461
RV | 0.241 0.031 7.831 0.177 0.305 0.305 | 1.15794e-7] 1.100
PP| 0.243 0.027 9.177 0.188 0.298 0.449 | 8.52436e-9 1.735
AR | 0.237 0.045 5.227 0.142 0.331 0.270 0.000035 | 1.932

At the outsetwe needo underscoreasreflectedin Table4, that all the explanatory variables are significant,
that is, their p-value is less than .05.

Because of this, let us first look at how much disastédliarese can be accounted for by community
connectednes®©f coursewe would anchor our interpretatian the standardized coefficientale found out
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that for every 1 standard deviation increase in commuoityiectedness, and holding risk and vulnerabﬂit‘iffm" "212'
planning and procedures, and available resources condtsaster resilience increases by 0.310 standard
deviations. Suclnincrease could not be attributedrandom chance.

Furthermore, for every 1 standard deviation increase in ridkvamerability, and holding community
connectedness, planning and procedures, and availahleqesconstant; disaster resilience increases by 0.305
standard deviations. Likewise, this increase couldratttributedo random chance.

Moving on, for every 1 standard deviation increase imrpteg and procedures, and holding community
connectedness, risk and vulnerability, and availaldeurees constant; disaster resilience increases by 0.449
standard deviations. This increase couldbaittributedto random chance.

Lastly, for every 1 standard deviation increaise available resources, and holding community
connectedness, risk and vulnerability, and planning aocedures constant; disaster resilience increages
0.270 standard deviations. Again, this increase coultewattributed to random chance.

In sum, the biggest increase in disaster resilience cdroes planning and procedures followed by
community connectedness, risk and vulnerability, and @ailresources.

E. Assumptions Validation

e Residual normality
Linear regression assumes normality for residual errdrapi® Wilk p-value equals
0.1440001t is assumed that the dasanormally distributed.

e Homoscedasticity - homogeneity of variance
The White test p-value equals 0.970028 (F=0.0304710). It is asshatedd variance is
homogeneous.

e Multicollinearity - intercorrelations among the predis (Xi)
As reflected in Table 4, there is no multicollineadbncern as all the Variance Inflation
Factor (VIF) values are smaller than 2.5.

[11.CONCLUSION

In the context of the twenty-six (26) school communitieshiea Schools Division of Misamis Oriental,
Northern Mindanao, the Philippines; we can conclude thatnaaiel based on the Torrens Disaster Resilience
Scorecard, is a good model in predicting disaster nesédief the flood-prone schools and their communities.
Hence, the said scorecard is a good tool in predictingtdisasilience as far as these school communities are
concerned.

IV.RECOMMENDATIONS

Given the above conclusion, we would likkeadvance the following recommendations:

e The Torrens Disaster Resilience Scoretaedgood predictor of disaster resilience relative
tothe localities covereith these studies, hendeis proper and appropriate that such a tool
should be utilized by the respective Municipal Disastek Risd Reduction Management
Officer and school administrators.

e Thereis also a neetb come up with a questionnaioe scorecardor eachof the guide®r
approaches propounded above. In doing so, empirical evidandeecgathered to come
up with models thereby testing their effectivenagsredicting disaster resilience.

¢ The more modelga/e have basedn the aforementioned approaches/strategies, the better
for the disaster-prone localitisshave choiceasto which ones effective relativeo their
context.
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