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ABSTRACT 

The implementation of the K-12 education system in the Philippines has spurred substantial reforms, 
prompting leaders in higher education institutions to grapple with persistent challenges from various fronts. 
This study aimed to assess the resilience of academic and non-academic leaders in private and public 
colleges situated in the City of Malolos, Bulacan, utilizing a descriptive survey methodology. The research 
seeks to equip educational leaders with strategies to navigate future disruptions effectively or expedite 
recovery processes by investigating resilience capabilities. The study examined variables such as self-
assurance, personal vision, flexibility, adaptability, organization, problem-solving ability, resourcefulness, 
rapidity, and proactivity to empirically gauge their impact on organizational leadership in higher education 
institutions. Results indicated no statistically significant disparities in organizational leadership resilience 
between private and public colleges. Additionally, the resilience levels of academic and non-academic 
leaders in organizational leadership did not show statistically significant differences, underscoring a lack 
of distinction between the two groups at a significant level. 

Keywords: resilience, resilience quotient, academic leaders, non-academic leaders, public universities, 

private universities, continuous improvement 

 

INTRODUCTION 

The WHO discovered a new coronavirus 

strain on January 9, 2020. Primary and tertiary 

schools in 185 countries closed immediately. 

UNESCO reported that the COVID-19 pandemic 

disrupted and challenged schooling worldwide. 

The Philippines has a significant setback that 

makes it impossible to restore normalcy to its 

educational system, especially given its pre-

COVID-19 educational issues. Many educational 

institutions have had to abruptly and poorly switch 

to online learning to meet the need for 

uninterrupted education (Collado et al., 2021). In a 

rapidly changing and uncertain environment, 

higher education leaders sometimes face 

unexpected events and repercussions (Ducheck, 

2020). Higher education leaders must learn to 

handle disturbances. Resilience helps these 

leaders weather and capitalize on uncertainty, 

resulting in success and growth (Ducheck, 2020). 

Southwick, et al. (2017) say resilient leaders can 
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adapt to changes, overcome failures, and survive 

crises. Baticulon et al. (2021) found that some 

instructors oppose change due to a lack of 

institutional approaches and support. Several 

organizations need resilient, high-performing 

leaders to prosper in uncertain or turbulent times, 

according to Jelassi et al. (2017). Latin "Resilio" 

means "rebound" or "recoil." Resiliency is the 

ability to recover from a catastrophic event or 

series of events. The global COVID-19 pandemic 

posed new challenges, ethical difficulties, and 

risks. Cho, et al. (2021) reported a major education 

disruption in the Philippines. Due to school 

closures and lockdowns, schools must find new 

ways to provide high-quality education. Module 

and online learning platform acceptance was rapid 

without experimental testing (Simbulan, 2021). 

The study examined the resilience ratings of 

leaders in private and public universities in 

Malolos, Bulacan. It also sought to identify higher 

education leaders' resilience determinants. 

Educational institutions could use the findings to 

better anticipate and respond to future shocks. The 

resilience quotient of higher education executives 

may help institutions recover from crises and 

prosper.  

Due to the lack of local studies on 

organizational leadership resilience in higher 

education, the researcher decided to conduct this 

study. After a global upheaval, "resilience" has 

become popular in business culture, especially in 

schools and higher education institutions, although 

little is known about its usage. This study examines 

the resilience of leaders in private and public 

colleges in Malolos, Bulacan. This research 

attempts to develop a comprehensive plan to 

improve these leaders' resilience. 

OBJECTIVES OF THE STUDY  

This study was conducted to 1) identify the 

demographic profile of the respondents; 2) 

determine the level of organizational leadership 

resilience score of higher educational 

institution leaders in selected private and state 

universities in the City of Malolos, Bulacan; 3) 

determine the significant difference between 

organizational leadership resiliency of the 

respondents; and 4) propose a plan for 

Improvement in organizational leadership 

resiliency.  

METHODOLOGY 

The present research used a descriptive 

survey approach. The main objective of this study 

was to determine the impact of various dimensions 

of resiliency. This included their self-assurance, 

personal vision, flexibility, adaptability, 

organization, problem-solving, resourcefulness, 

rapidity, and proactiveness in the resilience of 

leaders in higher education institutions.     

Specifically, the study aimed to examine how 

demographic factors (including age, gender, salary 

grade level, and years of service) and 

improvement plans of leaders in selected private 

and public universities in the City of Malolos, 

Bulacan are related to their organizational 

leadership resilience.   

The researcher used a random selection 

process to choose the institution to be included in 

the study, considering several private, state, and 

university establishments within the province of 

Bulacan. The researcher used internet platforms, 

namely Google Forms, to collect data from the 

selected participants. Additionally, this web-based 

survey tool significantly streamlined the process of 

conducting surveys. The platform provided many 

question forms, including multiple-choice, 

true/false, and open-ended questions, among 

others. 

Furthermore, the researcher utilized 

inferential and descriptive statistics to analyze the 

data gathered in the study. This involved frequency 

and percentage distribution, standard deviation, 
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chi-square test, t-test, and Cronbach’s Alpha to 

validate the instrument. 

RESULTS AND DISCUSSION 

1. Profile of the Respondents 

 

1.1. Respondents in terms of Gender 

 

 
Figure 1. The Respondents in terms of Gender 

 

According to the figure below, out of the 116 

respondents, the majority, accounting for 68 

individuals or 58.62%, are female. Conversely, the 

minority, comprising 48 individuals or 41.38%, are 

male. This suggests that a significant proportion of 

the participants are of female gender. 

This result is similar to the study of Reed 

(2018), “Resilient Educational Leaders in Turbulent 

Times: Applying the Leader Resilience Profile to 

Assess Resiliency in Relationship to Gender and 

Age” which explained that women leaders across 

the world confront a common challenge: extremely 

turbulent times that challenge even the most skilful 

leaders. The result clearly showed that out of 277 

participants, females were 181 or 65% and males 

were 96 or 35%.  

1.2. Respondents in terms of Age 

The figure illustrates the distribution of the 

respondents by age. Out of a total of 116 

respondents, the largest proportion of participants 

fall within the age range of 31 to 40 years, with a 

frequency of 35 individuals or 30.17%. This is 

followed by respondents aged 41 to 50, with a 

frequency of 33 individuals or 28.45%. The age 

group of 61 years and above has the lowest 

frequency, accounting for 4.31% of the total 

population. 

 

Figure 2. The Respondents in terms of Age 

This finding indicates that a significant 

proportion of the participants in this research are 

aged between 31 and 40 years. Fortunately, the 

study has also prioritized examining the resilience 

of individuals in both job and non-work 

environments. 

1.3. Respondents according to Salary 

Range. 

 

Figure 3. The Respondents in terms of Salary Range 
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Out of the total of 116 respondents, it is 

evident that the majority of participants, comprising 

49 individuals or 42.24%, fall within the salary 

range of P25,000-39,999. This is followed by the 

salary range of P20,000-24,999, which accounts 

for a frequency of 20 respondents or 17.24%. The 

category with the lowest frequency is three (3) or 

3.45%, with an income bracket of P60,000 and 

above. The result indicates that a significant 

proportion of the participants is within the wage 

bracket ranging from P25,000 to P39,999.  

 

1.4. Respondents according to Years in 

Service in the University 

As depicted in the figure, the distribution of 

the demographic profiles of the study participants 

about their tenure at the university reveals that out 

of the total of 116 respondents, the largest 

proportion of participants, comprising 38 

individuals or 32.76%, have rendered 12 years or 

more of service.  

 

Figure 4. Respondents in terms of Years in Service in 

the University 

This is followed by respondents with 

six (6) to eight (8) years of service, which accounts 

for 28 individuals or 24.14%. The lowest with a 

frequency of six (6) or 5.17%, falls in the category 

of one (1) to two (2( years of service.  This 

suggests that most of the respondents in this study 

have rendered service for 12 years and over. 

 

1.5. Respondents of the Study according to 

their Level of Resiliency 

  

Figure 5. Respondents in terms of their Level of 

Resiliency 

 

The distribution of demographic profiles 

among the study participants in terms of their level 

of resiliency, out of the total of 116 respondents, 

the majority of participants, accounting for 62 

individuals or 53.45%, are classified as Very 

Resilient. On the other hand, the category of 

Resilient respondents has the lowest frequency, 

with 54 individuals or 46.55%. This finding 

indicates that a significant proportion of the 

participants in this research exhibit a considerable 

degree of resilience. 

2. Organizational level of Resiliency of the 

Respondents  
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2.1. In terms of Self-Assurance   

According to the data shown in Table 1, the 

degree of resilience exhibited by the participants in 

terms of self-assurance yields an average score of 

5.40, indicating a high level of agreement among 

the respondents. Furthermore, the average ratings 

for the indicators of the statement indicate a high 

level of agreement among respondents. 

 
Table 1 

The Organizational level of Resiliency of the Respondents in 

terms of Self-Assurance   

 

The statement with the highest mean score 

of 5.49, indicating a strongly agree response, was 

statement number 1: " I believe that I have the 

knowledge, skills, and abilities to deal with almost 

anything that happens to me.." This was followed 

by statement number 2: "I think and speak  

positively about myself and my abilities when 

facing a challenges or stress." Statement number 

4: "When I face great challenges, I look within 

myself for the answer about what to do and how to 

respond to the challenge," also received a mean 

score of 5.41, indicating a strongly agree response. 

The minimum value of 5.31, which may 

alternatively be understood as a response 

indicating great agreement, corresponds to 

statement number 3. “When I face difficult 

challenges, I can maintain confidence in my ability 

— one way or another — to overcome the 

challenge.”. The findings indicate a significant 

degree of agreement among the respondents 

about the organizational level of resilience, 

particularly in terms of self-assurance. 

 

2.2. In terms of in terms of Personal Vision 

 
Table 2 
The Organizational level of Resiliency of the Respondents in 
terms of Personal Vision 

 

According to the data shown in the 

aforementioned table, the degree of resilience 

exhibited by the participants at the organizational 

level, specifically with personal vision, yields an 

average score of 5.60. This score indicates a high 

level of agreement among the respondents. 

Furthermore, the mean ratings for all the statement 

variables indicate a high level of agreement among 

respondents.  
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The statement with the highest mean of 5.72, 

indicating a “strongly agree” response, is - " I know 

what’s important to me in my life." This is followed 

by statement number 4: " I know what I need to do 

to achieve my personal and professional goals," 

which has a mean of 5.66, also indicating a 

“strongly agree” response.  

The minimum value of 5.39 with a verbal 

interpretation of “strongly agree” corresponds to 

statement number 2, which indicates significant 

agreement. " When I look back on my life, I see a 

clear pattern in my choices and decisions." The 

findings indicate that the participants exhibit a high 

degree of positive agreement with regard to the 

organizational level of resilience in relation to 

personal vision. 

2.3. In terms of Flexible Adaptable 

Table 3 

The Organizational Level of Resiliency of the Respondents in 

terms of Flexible Adaptable 

 

 

According to the data shown in the 

aforementioned table, the degree of organizational 

resilience among the participants in terms of 

flexibility and adaptability yields an average score 

of 5.52. This indicates a high level of agreement 

among the respondents. Furthermore, the mean 

rating for all aspects of the statement 

demonstrates a significant level of agreement 

among respondents. 

The statement, " I am willing and able to 

make adjustments to my goals and plans when 

situations and expectations of me change.", 

gets the highest mean of 5.60, with a “highly agree” 

verbal interpretation. In accordance with statement 

number 1, " I approach new situations with an open 

mind about what needs to be done." Statement 

number 3 which gets a mean of 5.50 also with a 

strongly agree verbal interpretation suggests that 

the individuals have the ability to effectively 

address their own demands as well as the needs 

of others in a dynamic setting or amidst instances 

of disagreement. The minimum mean value of 

5.47, which may also be taken as a response 

indicating high agreement, corresponds to 

statement number 4: " I can usually accommodate 

others’ needs (adjust my behaviors) while 

remaining true to my personal goals." The findings 

indicate that the participants exhibit a high degree 

of positive agreement concerning the 

organizational level of resilience, particularly in 

terms of flexibility and adaptability. 

2.4. In terms of organization 

Table 4 presents the respondents' 

organisational level of resiliency in terms of 

organisation.  

According to the data shown in the table as 

mentioned above, the level of resilience exhibited 

by the participants at the organizational level, as 

measured by their responses, yields an average 

http://www.ioer-imrj.com/
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score of 5.38. This finding indicates a high degree 

of agreement among the respondents. 

Furthermore, the mean scores for all aspects of the 

statement indicate a high level of agreement 

among respondents.  

Table 4 

The Organizational level of Resiliency of the Respondents in 

terms of Organization 

 

The statement number 2 obtains the highest 

mean of 5.43, indicating a highly agreeable 

response. The individual starts each workday by 

engaging in identifying the tasks and objectives 

that need completion within the given day. 

Similarly, they conclude each day by engaging in a 

reflective exercise to assess the next day's tasks 

and objectives.  

In accordance with the first assertion, " When 

faced with a major change, I usually find a way to 

create systems or structures that give me a degree 

of control that I find useful and helpful.." with a 

mean value of 5.38 indicates significant 

agreement.  

The minimum value of 5.34, which may 

alternatively be understood as a response 

indicating great agreement, corresponds to 

statement number 3. Typically, I usually maintain a 

“to-do” list to help me focus on what I need to work 

on. This indicates a notable consensus among the 

participants on their favorable perception of 

organizational resilience at the organizational 

level. 

2.5. In terms of Problem Solver 

Table 5 

The Organizational level of Resiliency of the Respondents in 

terms of Problem Solver 

 

 

According to the data the level of resilience 

exhibited by the participants at the organizational 

level, specifically, in relation to problem-solving, 

yields an average score of 5.47. This indicates a 

high degree of agreement among the respondents. 

http://www.ioer-imrj.com/


 

 

 

P – ISSN 2651 - 7701 | E – ISSN  2651 – 771X |  www.ioer-imrj.com 
RAMOS, C.B.T., Organizational Resiliency of Academic and Non-Academic Leaders in Selected Private and Public 

Universities: A Continuous Improvement, pp. 16 -27 
 

 23 

              IOER INTERNATIONAL MULTIDISCIPLINARY RESEARCH JOURNAL, VOL. 6, NO. 1, MARCH 2024 
                                                                                                                             

                             
Furthermore, the mean ratings for all the variables 

of the statement indicate a high level of agreement 

among respondents.  

The statement with the highest mean of 

5.50, indicating a “strongly  agree” answer, is the 

statement on: " I see the problems that I face in life 

and at work as challenges that I can solve.." 

Statement number 4 indicates that throughout the 

process of problem-solving or decision-making, the 

individual endeavors to discern the connections 

and associations between the specific problem or 

choice at hand and other pertinent concerns, 

difficulties, and challenges. Subsequently, as 

stated in statement three, the individual often tries 

to ascertain the fundamental underlying reason of 

a predicament before embarking into its resolution. 

With a mean value of 5.48, it may be regarded as 

a response indicating significant agreement. 

The item with the lowest mean score of 5.40, 

which may also be understood as a strongly  

agreed response, is statement number 1, i.e. " 

When I have a problem to solve or a decision to 

make, I usually spend time defining the problem or 

decision”. It indicates that the participants exhibit a 

high degree of agreement as regards their 

favorable perception on organizational resilience in 

relation to their problem-solving abilities. 

2.5. In terms of Resourcefulness 

The minimum mean score of 5.25, which 

may also be taken as a response indicating high 

agreement, is seen in statement number 4: " I 

assess situations and make decisions without 

needing directions from someone else to improve 

my performance at work." The result indicates that 

the participants exhibit a high degree of agreement 

as regards their favorable perception of the 

organizational resilience of the respondents in 

terms of resourcefulness. 

 

Table 7 

 The Organizational level of Resiliency of the Respondents in 

terms of Resourcefulness 

 
 

2.6. In terms of Rapidity 

Table 7 
The Organizational Level of Resiliency of the Respondents in 
terms of Rapidity 

 
 

The data in the aforementioned table show 

the degree of resilience exhibited by the 

participants in terms of speediness. Data yields an 

average score of 5.46, indicating a high level of 

agreement among the respondents. Furthermore, 
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the mean ratings for all the variables of the 

statement indicate a high level of agreement 

among respondents.  

The statement with the highest mean score 

of 5.61, indicating a strong agreement, 

corresponds to statement number 2: "I am 

accountable for responsibilities and decisions 

delegated to me." This is closely followed by 

statement number 4: "In crisis, I remain persistent 

when trying to overcome challenges to focus on the 

situations until I find resolution," which has a mean 

score of 5.47, also indicating a strong agreement. 

The minimum mean value of 5.38, which is 

likewise indicative of a highly agreed answer, 

corresponds to statement number 1: " I can adapt 

my ability to accept and respond to changes 

quickly”. The findings indicate a significant degree 

of agreement among the participants about 

organizational resilience at a quick pace. 

 

2.7. In terms of Proactiveness 

 
Table 8 

The Organizational Level of Resiliency of the Respondents in 

Terms of Proactiveness 

 

According to the data shown in Table 8 

the level of organizational resilience exhibited by 

the participants in relation to proactive measures 

yields an average score of 5.47, indicating a high 

degree of agreement among the respondents. 

Furthermore, the mean ratings for all the variables 

of the statement likewise indicate a high level of 

agreement among respondents. 

The highest mean of 5.58, which may be 

taken as a response indicating substantial 

agreement, corresponds to statement number 1- “I 

view change — even challenging change — as an 

opportunity for me to learn and grow.." followed by 

statement number 4 - " I believe that my own 

decisions and actions during a change will make 

the biggest difference in how the change affects 

me. With a mean value of 5.53, it illustrates a highly 

agreeable perception. 

 

The item with the lowest mean score of 

5.30, which can also be regarded as a highly 

approved response, corresponds to statement 

number 2. This statement suggests that individuals 

possess the ability to either exert influence over an 

undesirable change or adapt a change to suit their 

own preferences. The findings indicate a 

significant degree of favorable agreement among 

the participants on proactive organizational 

resilience at the organizational level. 

2.8. Significant Difference Between 

Organizational Leadership Resiliency of 

Academic and Non-Academic Leaders 

Based on the data shown in the table, the 

independent t-test conducted to compare the 

resilience of academic and non-academic leaders 

in organizational leadership revealed a t-value of -

0.131 to 0.885. The resulting p-value of 0.378 to 

0.896 was found to be not statistically significant, 

indicating that there is no significant difference 

http://www.ioer-imrj.com/
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between the two groups at a significant level of 

0.05.  

Table 9 

Significant Difference Between Organizational Leadership 

Resiliency of Academic and Non-Academic Leaders 

 

Given that the p-values are above the 

significance threshold of 0.05, it is appropriate to 

accept the null hypothesis and reject the 

alternative hypothesis. The findings suggest that 

there are no statistically significant disparities in 

the resilience of organizational leadership between 

academic and non-academic leaders.  

 

3. Significant Difference Between 

Organizational Leadership Resiliency of 

Private and State Universities 

Table 10 

 Significant Difference Between Organizational Leadership 

Resiliency of Private and State Universities 

 

As shown in the table below, significant 

difference between organizational leadership 

resiliency of private and state universities using 

independent t test resulted in a value of -0.022 to 

1.012 with a not significant p value of 0.314 to 

0.983 > 0.05 level of significance. Since p values 

are greater than 0.05 level of significance, 

therefore accept null and reject the alternative 

hypothesis. The findings suggest that there are no 

statistically significant disparities in the robustness 

of organizational leadership between private and 

public colleges. 

 

CONCLUSION 

With the summary of the findings of this 

undertaking, the researcher has drawn several 

conclusions. First, the results of the study indicated 
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that a majority of the participants were female 

(58.62%), aged between 31 and 40 years (30.17%), 

and had a salary range of P25,000-39,999 

(42.24%). Additionally, it was observed that 

32.76% of the respondents had been employed at 

the institution for 12 years or more. Second, the 

researcher concluded that the majority, or 53.45% 

of the respondents in this study have a high level 

of resiliency. Third, participants exhibited a 

significantly positive and robust level of agreement 

regarding organizational resilience at various 

dimensions, including self-assurance (mean = 

5.40), personal vision (mean = 5.60), flexibility and 

adaptability (mean = 5.52), organization (mean = 

5.38), problem-solving ability (mean = 5.46), and 

proactiveness (mean = 5.47). Moreover, the 

researcher concluded that there are no significant 

differences between the organizational leadership 

resiliency of academic and non-academic leaders. 

Hence, the null hypothesis is accepted. Finally, it 

was concluded that there are no significant 

differences between the organizational leadership 

resiliency of private and state universities. Hence, 

the null hypothesis is accepted.  

RECOMMENDATION 

The researcher recommends the following 

as part of an intervention to construct a strategy for 

improving the organizational leadership resilience 

of higher education institution leaders in 

designated private and public universities in the 

city of Malolos: 1) For the Private and Public 

Universities in the City of Malolos, to review and 

study the proposed Plan for Resiliency 

Improvement.; 2) For the future researchers, to 

carry out a comparison study using many distinct 

research environments that include a larger 

population.; 3) Also to carry out a second research 

in this field that has a much greater and wider 

reach. 

 

REFERENCES 

Baticulon, R. E., et al. (2021). Barriers to online learning 

in the time of COVID-19: A national survey of medical 

students in the Philippines.” Medical Science 

Educator, 31(2) link.springer.com/article/10.1007/ 

s40670-021-01231-z, 10.1007/s40670-021-01231-

z. 

Collado, Z. C., et al (2021). Teaching in transition: how 

do filipino teachers face the migration to cyberspace 

amid the pandemic?” Computers in the Schools, vol. 

38(4), pp. 281–299, 

10.1080/07380569.2021.1988317.  

Cho, Y., Avalos, J., Kawasoe, Y., Johnson, D., and 

Rodriguez, R. (2021). The impact of the COVID-19 

pandemic on low income households in the 

philippines: impending human capital crisis. COVID-

19 Low Income HOPE Survey. World 

Bank.  https://openknowledge.worldbank.org/handle

/10986/35260 doi: 10.1596/35260 

Duchek, S. (2019). Organizational resilience: A 

capability-based conceptualization. Business 

Research, vol. 13, 10.1007/s40685-019-0085-7. 

Jelassi, T., Avagyan, K., & Perrinjaquet, M. (2017, May). 

Leading in turbulent times. 

https://www.imd.org/research-

knowledge/articles/leading-inturbulent-times/ 

Reed MS, Bryce R, Machen R (2018) Pathways to 

policy impact: a new approach for planning and 

evidencing research impact. Evidence & Policy 14: 

431-458 

 

Simbulan, N., et al (2021). Impact of modular classes to 
academic performance. 
https://papers.ssrn.com/sol3/papers.cfm?abstract
_id=4162880 

 
Southwick, S. M., Bonanno, G. A., Masten, A. S., 

Panter-Brick, C., & Yehuda, R. (2017).   Resilience 
definitions, theory, and challenges: interdisciplinary 
perspectives. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4185
134/ 

 

http://www.ioer-imrj.com/
https://openknowledge.worldbank.org/handle/10986/35260
https://openknowledge.worldbank.org/handle/10986/35260
https://www.imd.org/research-knowledge/articles/leading-inturbulent-times/
https://www.imd.org/research-knowledge/articles/leading-inturbulent-times/
https://bristoluniversitypressdigital.com/view/journals/evp/14/03/article-p431.xml
https://bristoluniversitypressdigital.com/view/journals/evp/14/03/article-p431.xml
https://bristoluniversitypressdigital.com/view/journals/evp/14/03/article-p431.xml
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4162880
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4162880


 

 

 

P – ISSN 2651 - 7701 | E – ISSN  2651 – 771X |  www.ioer-imrj.com 
RAMOS, C.B.T., Organizational Resiliency of Academic and Non-Academic Leaders in Selected Private and Public 

Universities: A Continuous Improvement, pp. 16 -27 
 

 27 

              IOER INTERNATIONAL MULTIDISCIPLINARY RESEARCH JOURNAL, VOL. 6, NO. 1, MARCH 2024 
                                                                                                                             

                             
AUTHOR’S PROFILE 

The author, Christian Bernard T. Ramos,  is 

an avid basketball fan, a scuba diver, a husband 

and a father of one. He is a graduate of Centro 

Escolar University master’s in business 

administration Major in Total Quality Management.  

An entrepreneur based in Pulilan, Bulacan; where 

he operated his general merchandise business 

and auto body shop.  

  Christian held many positions in civic 

organizations around Bulacan. But has now 

migrated to California with his family and plans to 

continue his education in water technology in hopes 

of sharing his learning in the future with his 

community in Bulacan.   

 

COPYRIGHTS 

Copyright of this article is retained by the 

author/s, with first publication rights granted to 

IIMRJ. This is an open-access article distributed 

under the terms and conditions of the Creative 

Commons Attribution–Noncommercial 4.0 

International License (http://creative 

commons.org/licenses/by/4).  

  

 

 

 

 

 

http://www.ioer-imrj.com/

