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FOREWORD

Education not only improves socio-economic lives of all ethnic groups in enhancing
the country's economy, national unity, peace and tranquility.

The Primary aim of the government is to raise the level of Myanmar education from
the current level of the ASEAN member countries to those of the world's developed
countries. The Ministry of Education has been implementing the National Education
Strategic Plan 2021-2030 to achieve this goal.

The National Education Law had been amended in 2015; On page 13, Section 28 of
this law stipulates that research and academic development projects must be given priority
by universities and colleges offering various courses.

In 1999, the government constituted the Myanmar Academy of Arts and Science on

August 16, academics at Higher Education Institutions were entrusted with the following

tasks -
(a) teaching and learning,
(b)  providing research guidance,
(c) Imparting core subject and disseminating knowledge, and
(d)  Nurturing Scholars.

According to the needs of the education sector, these tasks are being carried out in
cooperation with both local as well as overseas experts according to priorities adopted in
the strategic plan.

Since the establishment of the academy in 1999, research conferences have been
held every year. Beginning with the fifth research conference in 2005, the Best Paper Award
was awarded. The number of award-winning papers has increased year by year; in 2022 a
total of 24 authors received the best paper award.

Based on the research activities, the academy tried to confer Myanmar Academy of
Arts and Science Award (Academy Award) to outstanding scholars who had submitted
doctoral theses. In 2021, out of a total of five 16 scholars who had earned their doctorate
degrees, eight received the academy award. Our academy is trying to increase the amount
of prize money in every subject. At the time of the initiation of the award, prizes were
awarded with donations from Thiri Mon Foundation, Htun Foundation, Kanbawza Bank and

other donors viz.



Retired President of the Board of Examinations U Maung Maung Sein and his
spouse donated money in commemoration of Sayagyi Dr Htin Aung, Rector of
Rangoon University

Yangon University of Economics donated money in commemoration of
Sayagyi Saw William Paw

Department of Myanmar, University of Yangon, donated money in
commemoration of its 75th anniversary, and

Sayamagyi Daw Khin Thein, Retired Professor of the Department of Oriental
Studies, University of Yangon donated money in commemoration of Sayagyi

U Pe Maung Tin

In addition to those donations, for the Best Paper Award and the Academy Award in

2016. Starting from the 16t Research Conference, the Ministry of Education has been

providing funds for conferring awards.

The performance of academics viz. faculty staff members at higher education

institutions depends to a large extent on the individual's educational qualifications as well

as the experience gained from the research activities carried out in the subject of his/her

The research reports that won Academy Award for the 2021 calendar year at the

22" Research Conference were given below -

The best research report of doctoral theses for the year 2021 are:
(a) Arts

- International Relations
Myanmar-China-India Trilateral Relations Since 2011
- Philosophy
The Sceptical Trend and Its Contribution to Western Philosophy
- Psychology
The Correlates and Consequences of Post-Traumatic Stress Disorder Among

Disaster Victims in Myanmar
- Myanmar
< oc¢c [o] ﬁ oc Cr-9e C C c o¢
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(b) Physical Sciences
Zoology
Seasonal Prevalence of Aedes Aegypti(Linnaeus, 1762) Larvae in Various Water
Storage Containers in Six Areas of Hinthada District, Ayeyarwady Region
Chemistry
Chemical and Pharmacological Study of Bioactive Secondary Metabolites from
Pseudomonas Aeruginosa
(c) Social Science
=  Curriculum and Methodology
An Investigation into the Impact of Contextualized Instruction in Learning
Physics at the High School Level in Myanmar
* Educational Psychology
An Analytical Study of the Effect of Classroom Emotional Climate on Motivating

Learners and their Moral Maturity

The Myanmar Academy of Arts and Science is delighted to publish this book for the benefit
of the Contestants concerned, the academicians in the universities and colleges as well as the

general public.

S
TIM}T% WHA
Dr Thet Lwin

President

Myanmar Academy of Arts and Science
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(J-o) MYANMAR-CHINA-INDIA TRILATERAL RELATIONS
SINCE 2011

Tin Tin Mar San™
Abstract

An attempt has been made to analyze Myanmar’s relations with China and India since the
democratic reforms in Myanmar, and to evaluate the policies and mutual relations of China and
India towards Myanmar. Myanmar situated between the world major powers of China and India.
Throughout the history, Myanmar is China and India have had both friendly and strained relations.
In addition, India-China competition along with the strategic importance of Myanmar’s
geopolitical position has made the tripartite relations that attract the interest of the international
community. This research mainly inquires how Myanmar is implicated by the relationship between
China and India, particularly their strategic rivalries, and how Myanmar's democratic transition
affects Myanmar’s bilateral relations with China and India. The scope of the research is to study
the trilateral relations under the Union Solidarity and Development Party (USDP) government and
the National League for Democracy (NLD) government. This is qualitative research using a
combination of historical and comparative approaches by reviewing the studies and evaluations of
previous scholars. This research finds out that Myanmar's domestic reforms, anti-Chinese
resentments on lack of environmental concerns and ethical standards of Chinese companies,
greatly caused the hindrance in relationship between Myanmar and China under USDP
government, while becoming closer relations with India, a large democratic country despite tense
relations before 2010. Nevertheless, under the NLD government, Myanmar could build cordial
relationship with both countries. As China and India are major competing powers in the region,
they are trying to promote their relations with the important neighbour, Myanmar. Since there are
no permanent friends or no permanent enemies, just permanent interests, Myanmar should practice
soft balancing policy in her relations with China and India, based on independent and active
foreign policy, in order to maximize its national interests.

Keywords: Myanmar, China, India, geopolitical position, Democratic transition

Introduction

This research examines the impact of the strategic rivalry between China and India in the
context of multi- dimensional relations with Myanmar. Since the beginning of Myanmar’s
democratic reforms, Myanmar highly improved its foreign relations including India and Western
nations. China’s policy towards Myanmar declined apparently in every sector under the USDP
administration after Myitsone dam suspension. Unlike USDP government, the NLD-led
government especially focused on enhancing relations with China. In the context of Bengalis
issues in 2017 paved the way to closer ties between Myanmar and China. Under the NLD
administration, Myanmar’s response to BRI became more active and signed several agreements
for projects which created further deepening economic cooperation. Both India and China have
geo-political and geo-economic reasons for their interest in Myanmar and the region. Thus, to
offset the Chinese influence, India has cultivated close ties with Myanmar and facilitated the
improvement of Myanmar’s military capabilities. In this research, firstly relations between

* Department of International Relations, Yangon University of Foreign Languages
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Myanmar and China since 2011, secondly relations between Myanmar and India since 2011 and
finally China- India relations and its implications on Myanmar were presented.

Aims and Objectives

The research was submitted for the Ph. D degree and aims to analyze the impacts on
Myanmar in relations with China as well as India after democratic transition in Myanmar. It
attempts to evaluate their policies towards Myanmar and find out opportunities and challenges of
Myanmar during the USDP and NLD governments. In addition, it intends to examine the
competitions of China and India in Myanmar and the region.

Outcome

By doing this research, it could analyze Myanmar’s impact in economy and politics in
relations with China and India after its democratization. The political reforms in Myanmar
brought the opportunities and challenges in its relations with China and India because Myanmar's
domestic changes have influenced on its external ties since 2011. Moreover, China and India's
policies towards Myanmar were evaluable. And also, how Chinaand India’s strategic
rivalries implicated in Myanmar could explored.

Research Methodology

This study is qualitative research and it uses descriptive and analytical approaches in
order to make its full assessment. This study mainly relies on the primary sources such as
government’s statements, and official documents like annual reports and newspapers. In addition,
it uses the secondary sources such as books, academic journals, e-books, periodicals, and
conference papers which are available at the official internet websites and electronic database. In
addition, the personal interviews with some responsible persons of foreign relations and
economic development are conducted.

Findings

This research described the economic and political relations with China and India have
been affected to some extent after democratic transition in Myanmar. Due to the development of
democratic values and principles in Myanmar, the growth of anti- Chinese sentiments has caused
tension between Myanmar and China. Suspension of China’s Myitsone dam project in Myanmar
by the USDP government has been a major cause of improvement between Myanmar and India.
The political reforms in Myanmar brought the opportunities and challenges in its relations with
China and India because Myanmar's domestic changes have influenced on its external ties since
2011.

China maintains ties with political actors in Myanmar at all levels. Some scholars argued
that it was the suspending of Myitsone Dam due to local unrest that caused China to develop a
horizontal foreign policy approach, seeking to establish political ties with all major political
actors. China has always maintained political ties with all major political players, including the
opposition groups and EAOs. The economic and strategic stakes for China to protect its
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investments in Myanmar are high, thereby necessitating a multilayered approach to diplomacy.
Therefore, it is argued that China’s multi-layered engagement strategy has initiated to Myanmar
after Myitsone Dam suspension.

The suspension of the projects, particularly, Myitsone dam, shook the foundation of the
relationship built during the USDP period in Myanmar. As a result of suspension, China has felt
aggrieved about the damage that has been inflicted in Chinese political, economic and strategic
interests inside Myanmar. It had also to face with the challenges in its Myanmar policy because
of negative images of Chinese government, corporations, and exploitation of Myanmar's natural
resources by Chinese investors. In this context, China has responded to the changes inside
Myanmar in several important fronts. These include a major reduction of Chinese direct
investments, the cooling off of the political relationship, the establishment of relations with the
democratic forces especially with NLD and major public relations campaign. In this context,
Myanmar-China relationship had become the ice age under USDP administration.

In 2013, Beijing’s new policy completely changed the landscape, paving the way for
peace talks. By acting as coordinator and “witness” between the KIO and the central government,
China has positioned itself openly as a mediator and a tacit guarantor of any agreement reached
between the parties.

Since the inception of the NLD-led government in 2016, it especially focused on enhancing
relations with China. Myanmar has faced increasing international pressure over the military
operations in northern Rakhine State in 2017 under the label of ethnic cleansing by the United
Nations Security Council (UNSC). China has actively supported Myanmar’s stance on this
particular issue.

China and Myanmar held a series of new round of diplomacy and defense consultations
pledging to further promote bilateral ties, keep close communication on the situation in northern
Myanmar and maintain peace and stability in the border areas between the two countries. Peace
process in Myanmar was the Chinese security concern in the border areas.

The economic conditions of Myanmar and China after 2011 are described in the tables.
Table (I) shows bilateral trade between Myanmar and China during (2011-12)-(2018-19).

Table (1) Myanmar-China Bilateral Trade during (2011-12)- (2018-19) (USD Million)

Myanmar China Exports | Total Bilateral Balance of
Year Exports to
: to Myanmar Trade Trade
China
2011-2012 2,214.30 2,786.84 5,001.13 -572.54
2012-2013 2,238.07 2,719.49 4,957.56 -481.42
2013-2014 2,913.67 4,119.45 7,033.13 -1205.78
2014-2015 4,692.46 5,019.63 9,712.09 -327.17
2015-2016 4,596.96 6,395.48 10,992.44 -1798.52
2016-2017 5,055.49 5,749.29 10,804.77 -693.80
2017-2018 5,699.35 6,086.78 11,786.13 -387.43
2018-2019 5,063.54 6,330.06 11,393.60 -1266.52

Source: Ministry of Commerce, Nay Pyi Taw, Myanmar
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According to the table, it can be clearly seen China always achieved trade surplus over
Myanmar. In terms of total bilateral trade, it can be seen increasing trend since 2011-12. It shows
that relations between Myanmar and China became closer and deeper. On the other hand, it is not
surprising that economic interests have been one of the China’s vital policy objectives towards
Myanmar.

Table (1) shows Myanmar's total border trade with China including Muse, Lwejel,
Chinshwehaw, Kanpitetee and Kyaingtong border check point from 2011-12 to 2018-19.

Table (I1) Myanmar-China Bilateral Border Trade during (2011-12) -(2018-19)

(USD Million)
Myanmar China Exports | Total Bilateral Balance of
vear Expo_r tsto to Myanmar Trade Trade
China
2011-2012 1,821.90 1,162.60 2,984.50 +693.3
2012-2013 1,896.89 1,041.24 2,938.12 +855.65
2013-2014 2,502.24 1,367.76 3,870.00 +1134.48
2014-2015 4,052.30 1,834.37 5,886.67 +2217.93
2015-2016 4,242.12 1,708.56 5,950.68 +2533.56
2016-2017 4,521.24 1,775.40 6,296.65 +2745.84
2017-2018 4,973.74 1,796.68 6,770.42 +3177.06
2018-2019 4,010.72 1,898.71 5,909.44 +2112.01

Source: Ministry of Commerce, Nay Pyi Taw, Myanmar

According to the table, it can be seen that, in contrast with the normal trade, Myanmar
always achieved trade surplus over China. In terms of total bilateral trade, it can also be seen
increasing trend since 2011-12. Thus, Myanmar-China border trade is very important for
Myanmar economy and Myanmar needs to upgrade the border trade sector more than ever.

The Chinese investments in Myanmar were extremely reflected by local people in
Myanmar since 2011. Myanmar people are anxious about China investment. The people of
Myanmar are suspicious and worried about the Chinese investment project in Myanmar for four
reasons. Firstly, Myanmar people regards Chinese investments as irresponsible and lack of
transparency and responsibility. Secondly, Myanmar people thought Chinese investments are
lack of contributions to the social and economic developments of local communities and without
the consultations of the local communities for example Letpadaung Bronze Mining Project.
Thirdly, Myanmar people critized Chinese investments are lack of proper Environmental Impact
Assessment (EIA) and Social Impact Assessment (SIA) for example Myitsone Dam project.
Finally, Myanmar people regards Chinese investments are considered as harmful to long- term
economic development of Myanmar especially referring to Chinese debt trap development of
Hambantota port project in Srilanka for example Kyaukphyu port project. The growing
resentments opposed Chinese and its investments have been hindered for China’s economic
policy towards Myanmar. In order to bolster China investments through people-to-people
contact, the government should openly give information about the government projects and
cooperation with China.
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The implementations of BRI project in Myanmar have not only geopolitical impact but
also geo-economic implications on Myanmar. Indeed, the BRI is the latest initiative in three
decades of efforts to promote Chinese trade and investment in Myanmar. Through democratic
reforms, the government could attract FDI to a certain extent that could lead to economic growth.
Additionally, it sets a goal of improving infrastructural development through cooperation with
foreign countries, especially with China.

In the context of Myanmar-China relations, Chinese investments in Myanmar were
extremely reflected by the voice of local people in Myanmar since 2011. And the growing
resentment opposed Chinese and its investments have been hindered for China’s economic policy
towards Myanmar. President Xi Jinping’s visit to Myanmar in 2020 has opened up a new chapter
of deeper relations between Myanmar and China. These bilateral ties were mutually beneficial as
the NLD government’s dream is to build a peaceful and developed country meanwhile China has
a dream to initiate the BRI project. Myanmar-China relation is a multi-facet and the contacts
between government to government, organization to organization, and people to people are
strengthening. There have been political, economic and social relations, and security cooperation
between the two countries. But on the other hand, Myanmar-China relations is counter checked
and balanced by Myanmar’s immediate powerful democracy country, India which also have
profound impact on the bilateral relations of Myanmar.

In this context, Myanmar is a place where China can use as a springboard for its ambition
to expand its sphere of influence in Southeast Asia and South Asia. Therefore, in parallel with
India’s efforts in Myanmar, China has also acted to protect its rights and influence in the country.

In summary, the hindering factors of Chinese policy towards Myanmar under the NLD
government are ongoing ethnic issues in the border areas which are threatening Chinese political
stability and economic developments and final resolution of Myitsone dam project. Therefore,
China was in a better bargaining position of its foreign policy with Myanmar than the previous
government.

India sought to achieve four main objectives in its policy towards Myanmar, to
counterbalance China’s strategic influence and commercial interests into Myanmar since 1988, to
stabilize border region in northeast India, to find new energy supply routes and expand new
markets in Southeast Asian region, and to use Myanmar as a spearhead for its AEP and explore
its diplomatic visibility in Asia. From Myanmar side, her policy towards India based on the
ability to diversify the external participation, and India was seen as a potential counterweigh to
China.

Myanmar-India bilateral relations launched the new era and have gradually improved
through regular exchanges and contacts in high-level relations, through which many important
documents have been signed.

The economic conditions of Myanmar and India after 2011 are presented in the tables.
Table (II1) shows the bilateral trade between Myanmar and India (2011-2012) -(2019-2020
September).
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Table (111) Myanmar and India Bilateral Trade (2011-2012) -(2019-2020 September)

(USD Million)
India’s Exports Myanmar’s Total Bilateral Balance of
Year Exports to
to Myanmar . Trade Trade
India

2011-2012 545.38 1,324.82 1,870.20 +779.44
2012-2013 544.53 1,404.76 1,494.29 +860.23
2013-2014 787.01 1,395.67 2,182.68 +608.66
2014-2015 773.74 1,231.54 2,005.28 +457.8
2015-2016 1,070.65 984.27 2,054.92 -85.73
2016-2017 1,107.89 1,067.25 2,175.14 -40.64
2017-2018 966.19 639.63 1,605.82 -326.56
2018-2019 761.22 682.78 1,444.00 -78.44
2019-2020 180.36 151.55 331.91 -28.81
(September)

Source: Ministry of Commerce. Nay Pyi Taw, Myanmar

According to the table, it can be seen that bilateral trade between the two sides was
highest in 2013-14 during President U Thein Sein government with the Myanmar’s trade surplus
over India. In terms of Indian exports, it was larger than Myanmar in 2016-17. It was because,
primarily, fifty percent of Myanmar’s exports to India has only been timber and wood products.
However, in April 2014, India government banned the exports of logs from Myanmar to slow
deforestation and boost its own production and then the exports of timber slowed down. So, it has
declined to about fifteen percent in 2016-2017. On the other hand, Indian exports of
pharmaceuticals has risen to Myanmar. Nevertheless, total bilateral trade is the second largest
during 2011-12 to 2019-2020 September. Therefore, it can be concluded that Myanmar achieved
much trade benefits under the President U Thein Sein government, immediately after the
democratic transition.

Table (IV) shows the Myanmar-India Border trade from 2011 to 2019.

Table (1V) Myanmar- India Border Trade During 2011-12 to 2019-20 (USD Million)
Myanmar’s India’s Balance of
Year Exports to Exports to Total trade
. Trade
India Myanmar

2011-2012 8.87 6.54 15.41 +2.33
2012-2013 26.96 11.67 38.63 +15.29
2013-2014 30.92 17.71 48.63 +13.21
2014-2015 42.61 18.11 60.72 +24.5
2015-2016 53.02 18.62 71.64 +34.4
2016-2017 63.46 24.44 87.90 +39.02
2017-2018 68.77 21.79 90.57 +46.91
2018-2019 88.41 1.00 89.38 +87.41
2019-2020 38.78 1.00 39.78 +37.78

Source: Ministry of Commerce, Nay Pyi Taw, Myanmar
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Table (IV) shows that border trade had a considerable amount of increase between
Myanmar and India since 2011 to 2019. In the year 2017-2018, total trade reached to USD 90.57
million, the highest since 2011-12, with the trade surplus of Myanmar over India. In terms of
exports, Myanmar exports were higher than India in 2018-19 and lower than India in 2016-17.
Generally, Myanmar always achieved surplus over India in border trade sector. Therefore, unlike
normal trade, it can be said that border trade is significantly increased in the period of the NLD-
led government. Furthermore, it can be seen that India exported about one percent in 2018-2020.
It was because India has closed border crossing points at Manipur and Mizoram on account of
Coronavirus pandemic (COVID-19). As a result, border trade has stopped and traders have been
suffered by the impact of this global pandemic.

In comparison with normal trade between Myanmar and India, bilateral border trade was
extremely lower than normal one. It was because trading across the border costs high transaction
fee. In addition, there were non-tariff barriers, poor connectivity, lack of quality infrastructure
border crossing points, informal side payments and then limited trade financing institutions.

The fundamental factor of close bilateral political relations, the reason why India can play
an important role in the Myanmar peace process, Bengali crisis and joint military operations in
border also lies in the political needs of both sides under U Thein Sein government. In the
context of shifting LEP to AEP in 2014, with India’s changing posture in the Indo-Pacific and
containment of China also approached the fully amicable relations with Myanmar. During the
period 2011 to 2015, there had been a significant growth of high-level exchanges, resulting in the
deepening and widening of bilateral ties. Besides, the main factor of close bilateral economic
relations rooted in the context of suspending China’s Myitsone dam in September 2011 strongly
paved the way to upgrade economic ties between Myanmar and India. Under these
circumstances, Myanmar-India bilateral trade was highest in 2013-14 during President U Thein
Sein administration with the Myanmar trade surplus over India. Under the NLD administration,
China has increased its influence in Myanmar because of the country’s renewed isolation over
the Bengalis crisis. Myanmar can scale down its dependence on China in economic sector but
China’s diplomatic shield from international arena is essential for Myanmar. It can be noted that
China’s influence on Myanmar was undeniably as Myanmar has to rely politically and
economically on diplomatic support of China.

Both China and India want to be regional influence, they are competing on all fronts such
as politic, economic and strategic interests. As Myanmar is strategically important in Southeast
Asia, India and China may focus more on good relations with Myanmar. Consequently, for
Myanmar, aids, investment and technology from China and India will be available, and there will
be an impetus for the development of the country. There are several advantages for Myanmar
with regard to Sino-Indian competition. China has been a mediator in Myanmar's peace process.
China committed to support Myanmar’s peace-making efforts to realize internal peace and to
ensure the national reconciliation through political dialogues. China stands as a diplomatic shield
for Myanmar in UNSC whenever Myanmar faces a difficult situation to keep its role to counter
India. The Myanmar-China Oil and Gas Pipeline project created a huge amount of job
opportunities for local people, hiring many constructions work and Myanmar enterprises were
involved in the project with their employees being technically trained. After Myanmar detected
its first case of COVID-19 on March 23, China assisted pandemic aids to Myanmar.
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The joint military cooperation between Myanmar and India has secured the respective
security forces, accompanied with joint exercises, and joint maneuvering on the border to
alleviate the insurgents. Like China, India also played a role in Myanmar’s own internal peace
process, acting as a signatory witness to Myanmar’s Nationwide Ceasefire Agreement
ceremonies in 2015 and 2018.

The challenges in Myanmar-India relations are China’s great regional influence and
Myanmar’s growing dependence on China in politics and economy. Myanmar can scale down its
dependence on China in economic sector but China’s diplomatic shield from international arena
is essential for Myanmar. By balancing relations between China and India like Shwe Gas project,
Myanmar has been able to promote its national interests.

In short, in order to meet its domestic needs for Myanmar, it is essential to be good
neighborly relations with not only China but also India. Myanmar needs to use soft balancing
policy to China and India as Myanmar is significant in geographical, trading and security. After
considering the challenges, threats and strategic influences, only by balancing relations between
China and India, Myanmar can be able to promote its economic, political and security interests.

Discussion

Since the beginning of Myanmar’s democratic reforms, Myanmar highly improved its
foreign relations including India and Western nations. China’s policy towards Myanmar declined
apparently in every sector under the USDP administration. In fact, by late 2011, relationship
between Myanmar and China have been deteriorated. It aims to argue the influencing factors of
Myanmar’s policy towards China since 2011 which are to escape from Myanmar's international
isolation, to reduce Myanmar's overdependence on China, to improve the population’s economic
situation and to rebrand and improve the image of the government. Indeed, the dramatic political
changes and democratic reform in Myanmar have been affecting on the traditional ties between
China and Myanmar. On the other hand, it has been trying a good relationship with the
democratic forces, especially with the NLD. While China is cooling down on its economic and
political engagement, it has actively undertaken the public campaigns through media, Buddhist
diplomacy, friendship festivals, and corporate social responsibility. Therefore, it can be clearly
seen that China uses the multi- tracks policy towards Myanmar, based on its self-interests.

In comparison with USDP government, The NLD-led government especially focused on
enhancing relations with China. While the change of government in Myanmar did not shift
China’s overall goals in its relations with Myanmar. NLD led government has also apparently
recalibrating Myanmar’s policy toward China. Chinese government has been eagerly pushing for
a resolution of the Myitsone Dam to Myanmar. Bengalis crisis in 2017 paved the way to close the
bilateral ties between Myanmar and China. China has always provided diplomatic protection to
Myanmar in the international arena. Furthermore, NLD led government’s response to BRI
became more active and signed the several agreements for projects.

Border stability, energy transportation, and economic cooperation remain China’s basic
considerations in Myanmar. China’s growing energy needs and ‘two-ocean nation’ strategy has
been critical in widening Beijing’s interest. The political stability and economic development in
Myanmar are also significant in Chinese strategic policy towards Myanmar. In addition,
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Myanmar’s geo-strategic position and abundance of oil, gas, and hydroelectric power resources
also allows the country to manage its relations competitively between China and India.

Being the only country that sits at the intersection of India’s Neighborhood First policy
and its Act East Policy (AEP), Myanmar serves as a land bridge to connect South Asia and
Southeast Asia, and is an essential element in India’s practice of regional diplomacy in the Indo-
Pacific. India believes that the success of India’s AEP and Neighborhood first policy largely
depends on its relations with Myanmar.

Border stability, energy transportation and economic cooperation are the paramount
concerns of India’s policy towards Myanmar. Myanmar’s potential role as a supplier of natural
gas that was crucial for improving bilateral relations with India. India‘s participation in Quad in
Indo-Pacific region has been balancing with China. Therefore, India strengthening of relations
with Myanmar is the key to the success of its foreign policy.

To sum up, in the context of political relations between Myanmar and India, it is analyzed
that that the growing exchanges in the bilateral sphere, including in the areas of trade,
investment, culture, people-to-people contacts and security cooperation bear testimony to the
synergies between Myanmar's independent, active and non-aligned foreign policy and India's
pragmatic Neighbourhood First and Act East policies. It paved the way for new opportunities to
expand bilateral relations for the mutual benefit of India and Myanmar after the democratic
transition.

With regard to the Indo-Pacific region, China's influence over Myanmar was perceived as
a threat to regional power for India. Thus, to offset the Chinese influence, India has cultivated
close ties with the Myanmar government and facilitated the improvement of Myanmar’s
maritime capabilities. India sees China’s increasing interest and activities in the Indian Ocean
and its growing relationships with India’s neighboring states, such as Myanmar, as encroaching
on its home territory. India has been expanding its presence in the region since Narsimha Rao
Government launched LEP in the 1990s, which accelerated under the Modi government’s AEP.
Under the circumstances, India had delivered INS Sindhuvir to Myanmar in October 2020. The
Myanmar Navy named the Indian ship UMS Minye Theinkhathu. It is the first submarine in the
Myanmar Navy arsenal. The former Soviet-era submarine was in operation in the Indian Navy
since 1988.

China has responded against the tactics of India in Indo-Pacific to create its hegemony by
investing in China Pakistan Economic Corridor (CPEC) and it will directly connect China to
Arabian Sea via Pakistan. China is also attracting with BRI project to some countries like Sri
Lanka, Myanmar, Maldives, Bangladesh and some African nations towards its bloc by investing
a large sum of money to counter the dominant position of India and the US in the region.
Additionally, the strings of pearl refer to the policy of China to establish military bases in Indian
Ocean Region (IOR) between Chinese mainland and Port Sudan to counter the growing military
influence of the US and India. In India response, India skipped the BRI first and second forums
at the Great Hall of the People, in Beijing in May 2017 and April 2019.

Indeed, China and India competed over exploration rights and access to Myanmar’s
energy resources. It is noted that the Chinese companies have always managed to grab a larger
share of the contracts, either through their stronger influence in Myanmar, or by exploiting
India’s weaknesses. The Myanmar-China oil and gas pipeline is around 1,420 kilometers long.
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China National Petroleum Corporation signed 30-year hydrocarbons purchase and sale agreement
with Daewoo International in December 2008 to draw gas extracted from the Shwe gas project
located offshore in the Bay of Bengal. Gas transport started in July 2013. Construction of the oil
pipeline was completed in August 2014, and on 30 January, 2015, it began operating the oil
pipeline and announced the inauguration of the oil port in Made Island. On 10 April 2017, the
Myanmar-China Oil Transportation Agreement was signed and officially announced that it could
begin operating the entire pipeline project. About 400 million cubic feet of natural gas and oil to
China are exported, and for Myanmar, around 100 million cubic feet [100 million cubic meters]
of natural gas are consumed daily. Myanmar earns about USD1 billion annually from gas sales,
with most volumes being exported via pipeline to China and also Thailand.

Myanmar, which is situated between India and China, is a resource-rich country, and has
a proven 20 trillion cubic feet (570 billion cubic metres) of natural gas. In the energy sector, the
two countries enjoy a robust partnership and also recognize the benefits of deeper integration in
the energy sector. With investments of over USD 1.2 billion, Myanmar has the highest Indian
investment in any country in South Asia, and India approved an investment of over USD 120
million in the Shwe Oil and Gas project.

Conclusion

This research evaluates about Myanmar’s democratic reform processes which had
significantly affected its foreign relations. This research highlights the consequences of
Myanmar’s democratic reforms in its bilateral relations with China and India, and the impacts of
the relations between China and India on Myanmar covering both periods under USDP
government and NLD government.

A series of democratic reforms taken by the USDP government is the major factor in the
changes of her relations with China. It also gave rise to speculation that Myanmar might be
seeking to emerge from its long-standing dependence on China. In that case, Myanmar might
want to show its growing political status as an instance of Myanmar clearly stating a preference
to pursue her "independent and active" foreign policy.

Myanmar received China’s diplomatic shield in the international pressure concerning
with the Rakhine issue. In addition, China provides assistance for the socio-economic
development to the Muslim minorities in Rakhine State. Indeed, involving in Myanmar’s
Rakhine crisis as a regional power is a political opportunity for China to receive public support
from Myanmar. In addition, unresolved Myitsone Dam Project has been limiting relations
between Myanmar and China relations after democratic transition. Likewise, ongoing ethnic
problems and internal peace process were hindering peace process in Myanmar. Finally, lack of
corporate social responsibility (CSR) by the Chinese investment firms might be an influencing
factor to be frustrated in the traditional friendship between Myanmar and China.

In the context of Myanmar-India relations, the political changes in Myanmar along with
its modified foreign policy brought up new opportunities for India to pursue its interests and to
regenerate its policy towards Myanmar. Myanmar’s democratization and India’s Act East Policy
are the main points in developing relations between them. There are reasons why India shifted its
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policy towards Myanmar are based on strategic and economic interests. As for strategic
objectives, India wants to explore Myanmar government’s participation for cross-border
insurgency problems, to check insurgencies along borders for the purpose of keeping stability in
Northeast India, and to counter Chinese influence in the region. The great reservation of energy
resource base through Kaladan Multi-modal Transport project was an important economic reason
for this policy shift in India. Under the framework of India’s Look East/Act East Policy, there are
numerous bilateral engagements between Myanmar and India. In fact, a series of India’s
infrastructure projects, trade and investments have increased in Myanmar since 2011. It is noted
that while China was cooling down on its economic and political engagement with Myanmar,
particularly concerning with Myitsone dam project in 2011, India has actively initiated the new
steps with Myanmar government. It seems that the presence of China in Myanmar became
relatively weaker and India in Myanmar has been turning into stronger since 2011.

While China was cooling down on its economic and political engagement with Myanmar,
particularly concerning with Myitsone dam project in 2011, India has actively initiated the new
steps with Myanmar government through its AEP.

As a democratic country, India was ready to support its democratic aspirations and other
assistances during Myanmar transition period. Defense cooperation with India, specifically in
terms of training of officers at Indian defense academies coupled with the sale of military
equipment, is crucial for Myanmar, which is actively seeking to diversify its defense imports.
The institutionalization of cooperation against illicit drug trafficking across the border region
through border patrolling further intensifies bilateral ties. Therefore, for Myanmar, India’s AEP
plays an advantageous role in meeting its strategic interests specifically from the angle of
military engagement.

From India’s standpoint, this is a crucial area to pitch to Myanmar given that other
players in the security dimension. In addition, India regards the growing Chinese influence and
presence in Myanmar as undermining their strategic interests in the Indo-Pacific region. Thus, to
offset the Chinese influence, India has cultivated close ties with the Myanmar government and
facilitated the improvement of Myanmar’s maritime capabilities. India prepared a naval base in
the Andaman Islands to anticipate China's military incursion into the Indian Ocean. The growing
Chinese influence might pose a threat to Cocos Islands and Myanmar maritime territory.

Myanmar has long factored into India’s strategic calculations. India considers relations
with Myanmar to be very important, particularly in the context of evolving Indo-Pacific strategic
dynamics, and Myanmar is also a key link in furthering India’s Act East Policy. For China,
which has a bigger political and economic footprint in Myanmar, its inroads into Myanmar have
geostrategic implications because it gives Beijing proximity to the Bay of Bengal and the
Andaman Sea, maritime space that is crucial to Indian security. China is concerned about India’s
increasing efforts to improve closer military ties with neighboring ASEAN countries and the
level of India’s naval activity in the Indian Ocean, which it perceives as a possible challenge to
China’s sea lane access.

Energy security is apparently important for both China as well as India. They are both net
importers of crude oil, and both are seeking to diversify their energy supply through natural gas.
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Myanmar is abundant in oil and gas and second largest natural gas reserves in Southeast Asia.
Myanmar’s energy sector has now emerged as a clear marker of the growing rivalry between
China and India, with both countries anxious to secure new hydrocarbon reserves and take
advantage of overland transportation routes to the Indian Ocean. However, China has maintained
the upper hand position so far.

Myanmar is perceived to be a buffer state between India and China, and India has always
been concerned about China’s relative gains in Myanmar. Political changes in Myanmar were
significant attraction to their multiple interests. There are lots of opportunities regarding
connectivity of India with South East Asian nations through North East India within the
framework of Act East Policy. India’s wish to regenerate the NER is matched by China’s desire
to develop Yunnan in order to gain access and integrate Myanmar.

There might be some implications with respect to the relationship between china and
India. China and India are rivals especially in political, economic and military matters. It is
suggested that the two regional powers understand the strategic importance of Myanmar and
would like to maintain steady and persistent relationships with Myanmar.

Myanmar can scale down its dependence on China in economic sector but China’s
diplomatic shield from international arena is essential for Myanmar. Therefore, it is assumed that
Myanmar governments have been able to balance China and India for its own interests.

Myanmar should strategically use its foreign policy towards China and India to enhance
its security and development prospects significantly. Both China and India recognize Myanmar’s
strategic significance, neither can do without the active cooperation of Myanmar to deal with a
host of transnational challenges, and both increasingly regard Myanmar as an asset in their global
competition for energy resources. With these stakes in Myanmar, it looks quite unlikely that
either China or India can be easily weaned off their policy of full engagement with Myanmar. By
developing and deepening the relationship with both China and India, it is likely to continue to
benefit further from relations with China and India.

In short, Myanmar can promote the political, economic and social needs of the country to
a certain extent from China and India rivalry. Myanmar can promote economic cooperation by
trading with China while receiving high technology and defense equipment as India’s aid.
Myanmar could build up its national interest by adapting to balance between two countries with
high energy needs. Myanmar can succeed in fulfilling its domestic and external interests and to
overcome from its complete economic dependence on China by promoting foreign relations with
other countries, especially, like a regional power India. Therefore, Myanmar should maintain
significant political tactics in balancing its relations with China and India to sustain its vital
national interests.

Acknowledgement
I wish to express my deepest gratitude to Rector Dr. Kyi Shwin of the University of Foreign Languages,
Yangon, for his invaluable support and guidance. | am also sincerely thankful to Dr. Win Mar Hlaing, Professor and
Head of the International Relations Department, for her exceptional mentorship and encouragement throughout the
course of this research.



JJ

References

Books
Athwal, Amardeep. China-India Relations: Contemporary Dynamics. London and New York: Routledge, 2007.
Bhatia, Rajiv K. India--Myanmar Relations Changing Contours. 1st ed. New York: Routledge, 2016.

Breinbauer, Andreas, Louis Brennan, Johannes Jager, Andreas G. M. Nachbagauer, and Andreas Nolke. Emerging
Market Multinationals and Europe: Challenges and Strategies. Switzerland: Springer Nature, 2019.

Chenyang, Li, Chaw Chaw Sein, and Zhu Xianghui. MYANMAR: Reintegrating into the International Community.
Singapore: World Scientific Publishing, 2016.

Constitution of the Republic of the Union of Myanmar (2008). Yangon: Printing & Publishing Enterprise, Ministry
of Information, 2008.

Daljit Singh, Malcolm Cook. Southeast Asian Affairs 2017. Singapore: ISEAS Publishing, 2017.
Egreteau, Renaud. Wooing the Generals: India’s New Burma Policy. Delhi: Authorspress, 2003.

Haacke, Jurgen. Myanmar’s Foreign Policy: Domestic Influences and International Implications. London:
Routledge, 2006.

Karunakaran, K. P. India in World Affairs August 1947 - January 1950. First Edition. Calcutta: Oxford University
Press, 1952.

Leandro, Francisco José B. S., and Paulo Afonso B. Duarte. The Belt and Road Initiative: An Old Archetype of a
New Development Model. Switzerland: Springer Nature, 2020.

Lee, Pak K. Gerald Chan and Lei-ha Chan. “China Engages Myanmar as a Client State?.” Kuala Lumpur: Vinlin
Press Sdn.Bhd., 2009.

Liang, Chi Shad. Burma’s Foreign Relations: Neutralism in Theory and Practice. New York: Praeger, 1990.

Odaka, Konosuke (eds.). The Myanmar Economy: Its Past, Present and Prospects. 1st ed. Fairfield, Ohio: Springer
Japan, 2016.

Peters A, Michael. The Chinese Dream: Xi Jinping Thought on Socialism with Chinese Characteristics for a New
Era. London: Routledge, 2017.

Ranjan, Rajiv K. Bhatia, Vijay Sakhuja Vikash, ed. Change in Myanmar. New Delhi: KW Publishers, 2015.
Singapore: World Scientific Publishing Co. Pte. Ltd., 2016.

Reddy, Y. Ygama. India China Relationas; Changing Profile in the 21st Century. New Delhi: Gyan Publishing
House, 2013.

Shambaugh, David. China Goes Global: The Partial Power. New York: Oxford University Press, 2013.

Steinberg, David I, Fan Hongwei. Modern China-Myanmar Relations: Dilemmas of Mutual Dependence.
Copenhagen: NIAS Press, 2012.

Steinberg, David |. Burma/Myanmar What Everyone Needs to Know. New York: Oxford University Press, 2009.

U, Thant Myint. Where China Meets India: Burma and the New Crossroads of Asia. London: Bloomsbury House,
2011.

£ S1:38s1 a3loS c@c o ¢ Q o .S ¢ c00Q O ¢
q@(ﬂlo:l)aol (=3c](oploplll CDGL]CD- §63-3’9G6€1mc?&)m&3661‘,l q@(@%l OO’DCD’DOE(L)?OUE(DI JOQQII



R

Books Chapters

Chenyang, Li and James Char. “China—Myanmar Relations since Naypyidaw’s Political Transition: How Beijing
Can Balance Short-Term Interests and Long-Term Values.” In Myanmar, by Chenyang Li, Chaw Chaw
Sein, and Xianghui Zhu, 63-104. WORLD SCIENTIFIC, 2016.

https://doi.org/10.1142/9789814759915_ 0005.

Khin Maung Nyunt, U. “Reintegrating into the International Community: Opportunities and Challenges for
Myanmar.” In Myanmar: Reintegrating into the International Community.

Simon Shen. “From the Chinese Dream to the Chinese World Order”. In Routledge Handbook of the Chinese
Communist Party. New York: Routledge, 2017.

[ - coQ ¢ ¢ ¢ S € C, MC IS e IS IS
GBDSGQDCG(Y?JC), 8:” ODGJODS’BOG(D?(; (\70):7)610308-%61(73 ] @§GDG€1§QDI UJGJO)t?d]S?(; ng@DSGQU)SQOgéI

(8N §10960600MOIEB0DI |006)I
3?% PO

Interviews
Thu Wai, Chairman, Democratic Party Myanmar. On 1 November 2021.

U Aung Myat Soe, Advisor, Director (legal), PSC Management Committee Office, Planing Department, Myanma
Oil and Gas Enterprises. On 3 November 2021

Journal Articles

Aung Myoe, Maunng. “The Logic of Myanmar's China Policy,” Asian Journal of Comparative Politics (3),
https://www.researchgate.net/

Aung Myoe, Maung. In the Name of Pauk-Phaw: Myanmar’s China Policy Since 1948. Singapore: Institute of
Southeast Asian Studies, 2011.

Amrita, Jash. “China in India’s ‘Look East’- Myanmar: Strategic Interests and Security Concerns, International
Research Journal of Social Sciences” 3 (2014): 4.

Binoda Kumar Mishra, Cooperation and Discord in India-China Relationship; Key to the Future of South and
Southeast Asia”, Indian Foreign Affairs Journal Vol. 5, No. 2 (April-June, 2010), pp. 219-239

Biinte, Marco, and Jorn Dosch. “Myanmar: Political Reforms and the Recalibration of External Relations:” Journal
of Current Southeast Asian Affairs, August 1, 2015. https://doi.org/10.1177/186810341503400201.

Chow, Jonathan, and Leif-Eric Easley. “Persuading Pariahs: Myanmar’s Strategic Decision for Reform and
Opening.” Pacific Affairs 89 (September 5, 2016): 521-42. https://doi.org/10.5509/2016893521.

Huang, Yiping. “Understanding China’s Belt & Road Initiative: Motivation, Framework and Assessment.” China
Economic Review 40 (September 1, 2016): 314-21.https://doi.org/10.1016/j.chieco.2016.07.007.
journal.

J. Mohan Malik. “Myanmar’s Role in China’s Maritime Silk Road Initiative, Journal of ContemporaryChina,” 2017,
https://www.tandfonline.com/ doi/full/10.1080/ 106705 64. 2018.1410969.

Khin Zaw, Win Swe, A. J. Barber, M. J. Crow, and Yin Yin Nwe. “Chapter 1 Introduction to the Geology of
Myanmar.” Geological Society, London, Memoirs 48, no.

Park, Jaesoo. “MYANMAR’S FOREIGN STRATEGY TOWARD CHINA SINCE ROHINGYA CRISIS:
CHANGES, OUTLOOK AND IMPLICATIONS.” Journal of Liberty and International Affairs | 6, no.
1 (2020): 1857-9760. www.e-jlia. comorcidid: https: //orcid.org/0000-0001-6401-3239 www.e-
jlia.com.


https://doi.org/10.1016/j.chieco.2016.07

J9

Routray, Bibhu. “India-Myanmar Relations: Triumph of Pragmatism.” Jindal Journal of International Affairs 1
(October 1, 2011): 301-21.

Saikia, Pradip. ‘“North-East India as a Factor in India’s Diplomatic Engagement with Myanmar: Issues and
Challenges.” Strategic Analysis 33, no. 6 (October 15, 2009): 877-89. https://doi.org/10.1080/
09700160903255889.

Sharma, Mala. “India’s Approach to China’s Belt and Road Initiative—Opportunities and Concerns.” The Chinese
Journal of Global Governance 5 (October 14, 2019): 136-52. https://doi.org/10.1163/23525207-
12340041.

SHEE, Poon Kim. “The Political Economy of China-Myanmar Relations: Strategic and Economic Dimensions.”
Ritsumeikan Annual Review of International Studies 1 (2002) 33-53. https://www.burmalibrary.org/
docs2/Chinese_MM_Eco.pdf.

Singh, Amit. “Emerging Trends in India—Myanmar Relations.” Maritime Affairs: Journal of the National Maritime
Foundation of India 8, no. 2 (December 1, 2012): 25-47. https:// doi.org/ 10.1080/ 0973 31
59.2012.742650.

Yun SUN. “China and the Changing Myanmar, Journal of Current Southeast Asian Affairs, “Vol, 31, No.4."GIGA
Institute of Asian Studies, 2012.

Yun SUN. “China’s Strategic Misjudgement on Myanmar.” Journal of Current Southeast Asian Affairs 31, no. 1
(March 2012 73-96. https://doi.org/10.1177/186810341203 100105.

Yun SUN. “China’s Relations with Myanmar: Does an NLD Government Mark a New Era?” Stimson Center (blog),
December 8, 2015. https://www.stimson.org/2015/chinas-relations-myanmar-does-nld-government-
mark-new-era/.

Zhang, Baohui. “Chinese Foreign Policy in Transition: Trends and Implications.” Journal of Current Chinese Affairs
39, no. 2 (June 1, 2010): 39-68. https://doi.org/10.1177/ 186810261003900202.

Zhao, Hong. “CHINA AND INDIA: COMPETING FOR GOOD RELATIONS WITH MYANMAR, The Journal of
East Asian Affairs, Vol. 22, No. 1.” Institute for National Strategy, 2014.

Newspapers
Chinese Premier Mr Wen Jiabao Arrives in Yangon.” The New Light of Myanmar. June 3, 2010.
“President U Thein Sein Leaves for PRC to Pay State Visit.” The New Light of Myanmar. May 27, 2011.

“President U Thein Sein Received Governor of Yunnan Province Li Ji Heng in Naypyitaw.” The New Light of
Myanmar. May 26, 2012.

“President U Thein Sein Attends Opening Ceremony of 2015 Asian-African Summit.” The Global New Light of
Myanmar. April 23, 2015.

“President U Thein Sein Delivered a Radio Message on 1 January 2015.” The New Light of Myanmar. January 1,
2015.

“State Counsellor Attends BIMSTEC, BRICS Meetings in India.” The New Light of Myanmar. October 17, 2015.

“China’s Red Carpet Welcome State Counsellor Daw Aung San Suu Kyi Arrives in Beijing.” The Global New Light
of Myanmar. August 18, 2016.

“Meeting of Asian Minds; State Counsellor Attends BIMSTEC, BRICS Meetings in Indi.” The Global New Light of
Myanmar. October 17, 2016.

“Myanmar to Be Made Strong by Using the Strength of the People to Push Foreign Policy.” The Global New Light
of Myanmar. April 23, 2016.



JJ

“Terrorism Won’t Thrive, Myanmar, India Pledge.” The Global New Light of Myanmar. September 7, 2017.
“India and Myanmar’s Close, Harmonious Relationship.” The Global New Light of Myanmar. December 10, 2018.

“State Counsellor Attends Opening Plenary Session of 27th World Economic Forum on ASEAN in Hanoi.” The
Global New Light of Myanmar. September 13, 2018.

“China: Peace, Aid; State Counsellor Welcomed by Chinese Premier in Beijing.” The Global New Light of
Myanmar. December 8, 2019.

“President U Win Myint Receives Chinese Foreign Affairs Minister Mr Wang Yi.” The Global New Light of
Myanmar. 8December 2019.

“President U Win Myint and His Wife Leave for Republic of India on Goodwill Visit.” The Global New Light of
Myanmar. February 26, 2020.

Xi Jinping (President of the People’s Republic of China. “Writing a New Chapter in Our Millennia-Old Pauk-Phaw
Friendship.” The Global New Light of Myanmar. January 16, 2020.

Published Thesis

Ackermann, Melissa. “China’s Rise to Power: An Examination of Domestic, Regional and Global Impacts.” Johns
Hopkins  University, 2014, https://jscholarship.library.jhu.edu/bitstream/hanle/1774.2/37308/
ACKERMANN -THESIS-2014.pdf.

Reports

DIRECTORATE GENERAL OF HEALTH SERVICES and GOVT. OF NATIONAL CAPITAL TERRITORY OF
DELHI, “ANNUAL REPORT 2019-2020,” 2020, web.delhi.government.in.

Vaughn, Bruce. “China-India Great Power Competition in the Indian Ocean Region: Issues for Congress,” 2018, 53.
https://www.everycrsreport.com/

Yun Sun. “China and Myanmar’s Peace Process, SPECIAL REPORT 401,” 2017. http://www.usip.org/



THE SCEPTICAL TREND AND ITS CONTRIBUTION TO
WESTERN PHILOSOPHY

Abstract
Introduction
I. The Definition of Scepticism
I1. The Scepticism in Greek philosophy
I11. Scepticsm in Modern Philosophy
IV. Karl Popper’s Principle of Falsification
V. The Role of Faith and Scepticism in Science
V1. The Role of Faith and Scepticism in Ethics
Acknowledgements
Conclusion

References

Jq



JO
(J-J) THE SCEPTICAL TREND AND ITS CONTRIBUTION TO

WESTERN PHILOSOPHY
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Abstract

Scepticism is a philosophy that does not accept beliefs based on authority or faith and holds
that human knowledge cannot give certainty and that there are no absolute truths. The
research problem of the dissertation is “why do some philosophers maintain that the sceptical
outlook is a necessary function in the search for knowledge and that it cannot be rejected out
of hand? The solution will be provided by evidences and reasons from the history of
philosophy in support of scepticism. It will also mention the fact that some philosophers
reject scepticism because it defends individual and relativist views which have a negative
impact on ethics and morality. The descriptive and evaluative methods are used. The research
findings are evaluated with the principle of implication. This dissertation will contribute to
the realization that ‘scepticism’ plays an important role in the search for knowledge, but it is
also a reminder that sceptical thinking is different from critical thinking and keeping an open
mind but that scepticism taken to extremes will be a great obstacle in the search for
knowledge.

Keywords: Scepticism, Faith, Truth, Critical Thinking
Introduction

Scepticism means someone who is unsatisfied and still looking for truth. The term is
generally used for those who doubt and those who doubt even about the probability of
knowledge. In philosophy, the philosophers use various forms of thoughts and possibilities in the
pursuit of truth and reality. When history of western philosophy is studied it is found that
philosophers build up their philosophy in different ways of thinking and reasoning. One’s
philosophy is reviewed, analyzed and reconstructed with new ideas. By holding scepticism and
reconstructing with new ideology philosophy has developed from the ancient Greek to the
present.

The western philosophy begins with cosmology. Ancient Greek philosophers search for
the fundamental roots of the universe. But, there have no common agreement. The Milesian
School conceives the root of the universe as water, boundless something and air. They all have
suspected one’s outlook by another. The idealists, Pythagorean School suspect the ideology of
the Milesian School. In the later period of the Greek Philosophy, the philosophers argue one
another upon the doctrines of ethics, metaphysics, ethics, politics, etc. The first famous sceptics
are the sophists.

At the end of fifth century B.C., Socrates appears and attacks the subjective ideas of the
sophists. Socrates lays down a way of searching for general truth. In the later period of the Greek
philosophy, Plato and Aristotle criticize and object to the subjectivism propounded by the
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sophists. In the theory of knowledge Plato asserts that sense perception can give only knowledge
of changing particular appearances. Plato builds up a firstly systematic metaphysics, in which
Plato places the universal ideas in the higher position.

The Greek rationalism has been inherited by modern philosophers. Descartes has
reconstructed new rationalism with his own method. Descartes like Socrates, begins his method
with doubt. Descartes, philosopher as well as a mathematician applies mathematics method in
philosophy to in order to get a certainty just as in mathematics. However, the British
philosophers attack Descartes’ rationalism. John Lock suspects Descartes’ innate ideas and he
replaces “tabula rasa” in getting knowledge. The British philosophers construct the empiricism.
They hold that knowledge begin with experience. British philosopher Hume’s scepticism in
causation awakens German philosopher Immanuel Kant who was in dogmatic slumber; it is said
by Kant himself. So, Kant synthesizes the two extreme theories of Descartes’ rationalism and the
British philosophers’ empiricism. Kant claims that the foundation of knowledge is based on both
empiricism and rationalism.

In modern period, the sciences have been developed and scientific thoughts have been
influenced in every field not only in philosophy. The method of science is “verification and
hypothesis”. The philosophers begin to reexamine the usual method of verification whether it can
effort to get certain and whether there is another method. The critics come to find that it is more
favourable to falsify than to verify in formulating a hypothesis. Then, Karl Popper who is one of
the great philosophers of science in the twentieth century creates a “Principle of Falsification”.

So, the scepticism is very important for the development of not only sciences and
technology but also other fields of philosophy such as metaphysics, epistemology, ethics, politics
and even religion. This paper will present how scepticism is important in the development of
western philosophy. In this paper, there three parts such as definition of scepticism and the
scepticism in the Greek philosophy, scepticism in  modern philosophy, Karl Popper’s Principle
of Falsification and Faith and Scepticism in science and ethics. It is concluded with Kalama
Surta of the Buddha. In this paper, the descriptive and evaluate method are used and the principle
is implication. This dissertation will contribute to the realization that ‘scepticism’ plays an
important role in the search of knowledge.

I. The Definition of Scepticism

In human beings’ life, sceptical thinking is involved in some way or another. Everybody
wants to be sure and certain about what he or she knows but there is no certainty. A person may
not be satisfied with what he knows, though he attempts to reach the anticipated goal by fulfilling
the requirements which seem to be necessary for it. Thus, sceptical thinking cannot be avoided
and many western philosophers have proved that sceptical thinking can provide critical habits of
thought which can lead to further knowledge. Scepticism is a critical philosophical attitude which
examines the reliability of knowledge. Originally it is a Greek term Skeptikos which means
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inquirers. It also means someone is unsatisfied with what is known and is still looking for truth.
The term is generally used for those who doubt even about the probability of knowledge.
Scepticism is defined by different scholars in their own ways. The term is generally used for
those who doubt and those who doubt even about the probability of knowledge. Hence, it had
been a long tradition in Greek in the broadest sense of the word ‘Scepticism’. The Cambridge
Dictionary of Philosophy defined “Scepticism is the denial for granting any knowledge or
justification.”

I1. The scepticism in Greek philosophy

Scepticism in Western thought is a kind of thinking, according to which there is no
certain knowledge. Sceptics usually employ various forms of doubting. In Ancient Greece, the
sceptics like the sophists arose to challenge the basic accepted views of the world before them.
Chirstopher Biffle defines scepticism as follows;

The view is that the mind possesses little or no reliable knowledge. An extremely
radical sceptic might hold that nothing is certain including the view that nothing is
certain.?

Chirstopher Biffle explains scepticism from an epistemological aspect that the mind has
no reliable way of acquiring knowledge. The sceptics have been engaged in inquiry which tries to
see if any knowledge could be gained at all. Therefore, scepticism usually begins with doubt and
uncertainty. Sceptical thinking started in Greece when the discussions of early Greek thinkers
about the origin and nature of the universe. Then, later Greek thinkers turned their attention to the
study of morals, law and politics. Their investigation was extended to problems concerning the
state, the principle of conduct, religion, art and education. The spirit of sceptical and
individualistic thinking came up with the new movement which was represented by the sophists
who were prominent for their scepticism.

Xenophanes is a Pre-Socratic philosopher whose sceptical thought is flourished in
Greece. Xenophanes doubts whether there is any criterion for knowledge to decide whether a
statement is true or not. For Xenophanes even if there is a chance to find truth then it is not easy
to distinguish it from error. He thinks that there is always an element of guess work in one’s
ideas. The scepticism is found distinctly in the teachings of the sophists. They distrust the power
of human being’s mind to solve the world problems. In their thoughts, there is also lack of faith
in traditional conceptions. This lack of faith and realization of uncertainty led to the sceptical
tendency of the sophists, which has a critical attitude and which questions the reliability of
knowledge. Among the sophists, Protagoras, Gorgias, Hippias and Prodicus were well known
during the second half of the fifth century. Protagoras had no confidence in the human ability to
attain absolute truth. He was famous and his motto, ‘Man is the measure of all things,” was
influential upon all sophists and conceived that knowledge depends upon the particular knower,
that what seems true to him is true for him, that there is no objective truth, but only subjective
opinion.

! Robert Audi. (1995). The Cambridge Dictionary of Philosophy. New York: Cambridge University Press. p.738.
2 Christopher Biffle. (1999). Land Scape of Wisdom. London: Mayfield Publishing Company. California. P.25.
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At the end of fifth century B.C., Socrates was one of the greatest philosophers in the
history of philosophy. Especially, the aim of Socrates is to challenge the sophists’ conception of
subjective and doubt in search of truth. According to Socrates, truth is not subjective but there is
a general agreement which is the common ground of knowledge. In order to get general
agreement, Socrates sets up his method. In his method, there are five characteristics. They are (1)
It is sceptical, (2) conversational, (3) conceptual or definitional, (4) empirical or inductive, and
(5) deductive. According to Socrates begins with doubt but it is tentative. That conception of
doubt is solved by other four steps to get general agreement.

In the later period of the Greek philosophy, Plato and Aristotle criticized and objected to
the subjectivism propounded by the sophists. For them the sophistic movement in the history of
thought was not acceptable because it discourages the search for truth and wisdom. The sophists’
weakness lies in the fact that scepticism taken to extremes which lead to subjectivism,
individualism and emotionalism. Plato is against the skeptical outlook of Protagoras, who
maintained that ‘man is a measure of all things.” In the theory of knowledge Plato asserted that
sense perception can give only knowledge of appearances. For Plato, sense knowledge which
was accepted by the sophists could not be a genuine knowledge.

After Aristotle, Greek philosophy went into decline. There is no great and original
system. Post Aristotelian thinkers only try to repeat the great philosophers Plato and Aristotle.
This is also a period of social and intellectual chaos. In the third century B.C., the leaders of
Plato’s academy formulated a new philosophical methodology. They rejected Plato’s
metaphysics and accepted Socrates statement that entire he knows is that he knows nothing. They
are the sceptics who also accepted Socrates’ method of questioning. They maintained that one
cannot make any assertion of truth or falsity about what is happening beyond one’s immediate
experiences. The only thing one can say is that it is only probable. The famous sceptics are,
Pyrrho, Timon, Arcesilaus, Carneades. They argues that even if there is no criterion for knowing
and judging the nature of things with certainty there may be some degree of probability. In this
way, new conceptions which are more promising gradually displaced the old. They began to
realize that they should accept only beliefs based on some evidence. This in turn encouraged
critical thinking in the search for knowledge and truth.

I11. The Scepticism in Modern Philosophy

In modern period, the scepticism is open with Descartes’s rationalism. The aim of
Descartes is to find a body of certain and self- evident truths. In order to fulfill his aim, Descartes
used the mathematic method as the model since he conceives that mathematical thinking is a
universally applicable method. By using deductive reasoning Descartes can prove his existence,
the existence of God and the existence of the external world. In this way, Descartes can refute the
sceptical thinking of the sophists who held that nothing else could be known with certainty.
Descartes suggests paying attention to the advice in his famous work “A Discourse On the
Method”. In that work, he provides four important guidelines for his method. It is made clearly
as follows;

The first was never to accept anything as true that | did not incontrovertibly know
to be so. The second was to divide all as many parts as possible. The third was to
begin with the simplest and to most complex ones. The last was to be sure to have
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left nothing. The first one is never to accept anything as true which one does not
know clearly, avoid hasty judgment and prejudice and never to include anything
which is not clear and distinct which can be doubted in one’s judgments. The
second guideline is when one has to examine something it is necessary to provide
as many parts as possible in order to resolve it better. The third is to commence
from simplest until it reaches the most composite things when one has to conduct
one’s thought. The last is when one has to enumerate, the enumerations must be
complete and to review it till one is assured that nothing is omitted. In this way,
Descartes suggests the elements of his philosophical method.*

In the Meditation I, Descartes reflected on his earlier years and found that he had
accepted many false opinions as true, and premises which are doubtful and uncertain. Hence he
came to realize that he must reject those false opinions which were previously accepted in order
to get firm and certain knowledge. In order to do so, Descartes firstly examined the principles on
which his former opinions were founded. Then he rejected those which were not certain. In
Meditation 11, he proves that while he doubts everything, one thing which cannot be doubted
comes up. Descartes wants to concentrate on truth. He tries to reject everything which is
completely false. He detects and doubts until he reaches the one which is completely indubitable.
In this way, he tries to doubt everything till he observes the truth ‘I am thinking therefore, |
exist’.

In Meditation 11, it describes | am thinking therefore | exist, which makes me sure that |
am telling the truth, except that | can see very clear that, in order to think, one has to exist, |
conclude that I could take it to be a general rule that things we conceive of very clearly and
distinctly are all true, but that there is some difficulty in being able to identify those which we
conceive of distinctly. It is so secure and certain that it cannot be shaken by anyone of the
sceptics. Thus he reaches a rational, self-evident proposition to doubt means to think, to thinks
means to exist; ‘Cogito, Ergo Sum’, I think, therefore I am. Descartes proves the objective truth
of ‘I exist’ by using the method of doubt. He proves his existence because he must exist to doubt.
He has clear and distinct idea of his mind. After Descartes has proved his existence, he continues
to prove the existences of God. According to him, the idea of God is one of the innate ideas
which are very clear and distinct. One can perceive that God is eternal, omniscient, and
omnipotent, the source of all goodness and truth and the creator of all things. God is perfect and
infinite. But Descartes goes to reason and explain that human beings are finite and imperfect and
so the idea of a perfect and infinite being God, cannot have come from them. From this Descartes
draws the conclusion that God exists.

Another problem to be considered is the existence of the external world. Descartes
continues to prove that the external world must exist. If the external world does not exist, God
will be a deceiver. God cannot be deceiver because Descartes has a belief that God creates
everything. Hence, the external world that God creates must exist. Thus, Descartes by using the
mathematical method proved the truths of his existence, the existence of God, and the existence
of the external world from his truth of ‘Cogito Ergo Sum’ as a self-evident truth. Descartes had,
thus, searched truth and certainty by applying the method of doubt at the beginning of his pursuit

! Rene’ Descartes. (2006). A Discourse On The Method -A new translation by lanMaclean. p.17.
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for certainty. This proof leads him to develop a view of the world which consists of two kinds of
substance namely mind and body or matter. In his thinking, he sees human beings as the subjects
who are experiencing or observing the material objects of the external world. It is remarkable that
this idea of Descartes is the division of nature into two kinds of substances which are separated
as mind and body, subject and object, the observer and the observed. Hence, this way of thinking
of Descartes is referred to Western thinkers as ‘Cartesian dualists’.

However, the British empiricists, Locke, Berkeley and Hume opposed Descartes’ innate
ideas and existence of self. Locke propounded his theory of ‘tabula rasa’ that men are born with
minds like clean slates on which nothing was written. Thus, knowledge comes from experience.
The more experience a person has the more knowledge will be obtained. Western
epistemological schools of rationalism and empiricism try to find out the roots of knowledge.

Rationalists hold that ‘truth comes from within’ because they believe that truth can be
known only by reason. The empiricists argue that ‘truth comes from without’ because the
empiricists believe that experience is the primary source of knowledge. The school of rationalism
grew out of Descartes’ application of deductive method and the use of reason. The Rationalism
of Descartes, Spinoza and Leibnitz has had important influence on western thinking.

Locke does not accept the rationalist position that there are certain universally accepted
principles before experience. He asserts knowledge is the result or consequence of one’s
perception of the world. For Locke, human perceptions are real and at the same time the objects
of perception are real. What Locke means is that there is an objective physical world existing
independently of those who perceive. That is why the empiricism of Locke is known as
epistemological realism. Locke asserts that when human beings perceive things, they do not
perceive things directly. They can perceive only copies of a certain thing or things because their
senses cannot have direct contact with the external world. They come to know the external
objects of the world only through their ideas of the objects. That is why they come to know the
objects not directly but only through the ideas which represent the object.

Locke draws a distinction between two kinds of quality, primary and secondary qualities.
Primary qualities are those that are inherent in objects themselves. The quantitative aspects of
experience, extension, number, shape, solidity and motion are primary qualities as these are
integral parts of objects which are inseparable from the objects. For example, the shape of a tree
is there in the object independent of perceiving it.

Secondary qualities are those that are not dependent on the objects as these are dependent
on human beings. These are color, taste, sound and smell. Secondary qualities are subjective
because these qualities depend on the perceiver. These qualities vary with the percipient so they
are called secondary qualities. For Locke, the world is composed of objects that have primary
qualities and secondary qualities of objects which can be perceived. All that one can perceive are
qualities of a thing. But one can never perceive that which Locke calls the substance that binds
the qualities together. Substance which is the substratum of the qualities is unknown and
unknowable for Locke. But Locke’s new philosophy was in line with the new science because
both emphasize observation and verification by experience.
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But, many empiricists including Berkeley criticized and denied Locke’s theory of
material substance and differentiation of primary and secondary qualities of an object. It is
because primary qualities are also subjective and as dependent as secondary qualities on the
perceiver’s mind. According to Berkeley, the existences of material things are dependent upon
the perceiving mind. The same is true for all sensations. That is why existence is identical with
perception. Here Berkeley states his famous statement ‘esseest =percipi’, ‘To be is to be
perceived’. He maintains that since all human beings know only what they perceive there cannot
be anything exists outside of their perceptions. Therefore, one cannot know that a physical world
exists. The only things human beings can maintain that exists are their perceptions and their
minds and God who perceives even things that human beings do not perceive.

However, the empiricist David Hume has been sceptical upon Locke’s and Berkeley’s
theories. Hume denied Locke’s differentiation of primary and secondary qualities and he also
rejects the Berkeley’s substitution of spiritual substance of God in the place of Locke’s material
substance. Besides, Hume denies the necessary relation of cause and effect. According to Hume,
perception can be divided into two major classes which are impressions and ideas. The
impressions are the immediate perceptions that come to human beings through their senses. The
difference between impression and idea is due to the degrees of force and liveliness. For Hume,
impressions are more lively and active perceptions. But, as ideas are copies of such impressions
they are less lively and faint perceptions. That is why one can find that all simple ideas and
impressions resemble each other as complex ideas are formed from simple ideas and complex
impressions are formed from simple impressions.

Hume’s outlook in the Relation of Cause and Effect he denied the necessary relation
between cause and effect. According to him, human’s conception of cause and effect relations are
only habitual thinking. Cause- effect relations cannot be perceived in the external world. It is
merely by seeing one event precedes another. The conjunction may be due to his conjecture. That
conjecture comes from his custom or habit. Hume asserts that the mind is led by habit or custom
to believe that the two objects are connected and they will always go together, such as heat and
flame, weight and solidity. After Hume denies the causal relation, he denies the existence of self.
According to Hume, there is no idea of self, because there is no empirical evidence for the
existence of self. For Hume, all the positive assertions of self are contrary to experience because
there is no impression about it. Self is the succession of sensations.

Kant examines Hume’s denial of causation as a necessary relation. Unlike Hume, Kant
believes that the principles of science are reliable. Kant believes that the principle of cause and
effect is both a necessary and universal characteristic of the world. So, the fundamental problem
for Kant is to examine human knowledge. In examining the nature of knowledge, Kant finds that
both rationalism and empiricism are the two extremes. According to him, in the nature of
knowledge both reasoning and experience are involved. So, Kant sets up four kinds of
proposition which are founded on reasoning and experience.

The four kinds of proposition are apriori analytic proposition, aposteriori synthetic
proposition, aposteriori analytic proposition, and apriori synthetic proposition. Among those four
kinds of proposition, Kant accepts the true and reliable proposition is only apriori synthetic
proposition which is based on reasoning and experience. Thus, Kant synthesized the rationalism
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and empiricism in the nature of knowledge. For example, ‘Every event has a cause’. The
statement is known apriori because it cannot be known from experience. At the same time, it is
synthetic because the predicate ‘a cause’ gives new knowledge about the subject. That is how
Kant proves that a proposition or statement can be apriori and synthetic at the same time.

IV. Karl Popper’s Principle of Falsification

Kant has affirmed the reliability of causation and sciences are built up by the principle of
causation. However, the statements of sciences are confirmed by the principle of verification and
hypothesis. But, the critics come to find that it is more favourable to falsify than to verify the
scientific statements. In science, after formulating a hypothesis, the scientist has to find out
whether it will be contradicted in experience and turn out to be false. If this turns out to be false,
he rejects it and formulates another one. The new hypothesis will last as long as it cannot be
proved false. It is the method of falsification undertaken by Karl Popper who was one of the great
philosophers of science of the twentieth century.

Popper held that sciences begin by formulating hypothesis and in doing so science uses
propositions which are objective. Thus, scientific knowledge consists of propositions which are
strongly believed by the scientists as objective. That is, why there are expectations and strong
beliefs which can be regarded convictions in scientific knowledge. Popper also claimed that
science uses the critical method. To eliminate the mistakes and false theories, science uses the
critical method which is non-dogmatic. The critical method is a method which aims at searching
for contrary instances in order to test general statements. In this method, criticism is the chief
means by which one can make progress. If the falsity of a statement cannot be tested, then it
cannot be accepted as scientific. It means that although general theory cannot be proved as true, it
can be tested as false. For example, one cannot prove the truth of the statement, ‘All swans are
white’. No one can observe all white swans. But, the statement ‘All swans are white’ can be
proved as false by a single observation of a black swan. The principle of falsification that Popper
proposed consists of three stages namely, the problem, the attempted solution and the
elimination. First, there is the problem to solve. The second stage consists of multiple solutions
and the third is the elimination of errors. If the solutions turn out to be unworkable then the
solutions are eliminated in the third stage. Then, new attempts have to be made for finding new
solutions. If a new attempt is successful, then the problem is solved. For solution and elimination
Popper used the critical method.

For Popper, science is perpetually growing and dynamic so that it is never finished.
Science emerges through critical discussion and there is no point as the final goal. Falsification
for Popper is a methodological norm for the sciences. Scepticism discourages dogmatism.
Scepticism encourages critical reflection and analysis. Popper’s philosophy which is a theory of
falsification is a kind of critical rationalism. But it is not the same as Descartes’ rationalism.
Popper’s rationalism is not a philosophical rationalism. For Popper, rationalism means the
conviction that one can learn through criticism of one’s mistakes and errors. For Popper, only
through criticism can human beings discover innovative methods and obtain new ideas to add to
what they have already learned.
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V. The Role of Faith and Scepticism in Science

The problem of scepticism has been involving not only in metaphysics and epistemology
but also other fields of sciences and ethics. It may be said that the development of sciences is also
proceeded by mean of scepticism. It is because in the age of Greek period, Ptolemy’s geocentric
theory had been accepted as truth. But, in the modern period the scientific knowledge had been
developed and Ptolemy’s theory was suspected and Copernicus examined and set up new theory
of heliocentric theory.

Science is the most reliable form of knowledge about the world. Science does not simply
accept new ideas without finding verifiable evidence to confirm them. The methods used by
different sciences may be different but there are fundamental characteristics of the methods
which are basically used by sciences and the scientists. They are (1) objective, (2) phenomenality
(3) generalization, (4) universality, (5) accumulation (6) consistency, (7) repeatability, and (8)
regularity and applicability. Applicability is also a character of science. Since the purpose of
science is to benefit the practical life of people, the result of science can be used to facilitate
human life. Hence it must be applicable.

A scientific theory may be correct as long as it is supported by and coincides with the
facts. Scientific knowledge is obtained through a certain method. Science reaches its universal
laws about the facts, after the facts are verified by observation and experiment. Hence, it is
systematic and has regularity. Since all sciences proceed from the assumption that nature is
ordered, rational and intelligible, the scientist whether he is a physicist, mathematician, or
astronomer proceeds from their assumptions. So, there is something like trust faith in the
assumptions of the scientists. Upon this faith, they extend their knowledge through experiments.

V1. The Role of Faith and Scepticism in Ethics

The scepticism is more needed and related in ethics it is because moral values and ethical
doctrine are based upon the traditional beliefs. Some traditional beliefs provide and carry the
development of community but some traditional beliefs are based on myths and they have no
practical values. Those norms of ethics may disturb the development of community which will be
kept in dogmatism. By holding the scepticism people may examine the worth of the norms of
morality and ethical principles.

Conclusion

It has already examined that how scepticism contributes the development of Metaphysic,
Epistemology, Ethics and Sciences. If there is no scepticism human beings’ knowledge and
technologies will not be advanced up to this present time. Some people accept scepticism in
negative sense. They believe that it is useless and it is the obstacle to get truth and certainty
because by holding the scepticism in mind no definite decision will occur. However, when it is
examined from the positive side, it supports to avoid the wrong doings and to choose the right
ones. The scepticism sends the people to the right way and give the value of conscience and
prudence. If a person does without sceptical mind, he may encounter the wrong way. Thus,
before a work is done people firstly consider its possibilities of the good and the bad again and
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again. After the end of consideration, a person has to choose a way seemed to be true and then he
must hold it as a faith and carry out it definitely without doubt. So, in the pursuit of truth, doubt
is unavoidable but it must be eliminated by finding truth through own efforts.

In concerning with scepticism, there is a distinct teaching of the Buddha in the Kalama
Surta. The Buddha once visited Kesaputta in the kingdom of Kosala. The inhabitants of this town
are known by the common name Kalama. They told Buddha as follows;

Sir, there are some recluses and brahmanas who visit Kesaputta. They explain and illumine
only their own doctrines, and despise, condemn and spurn others doctrines. Then come
other recluses and brahmanas, and they, too, in their turn, explain and illumine only their
own doctrines, and despise, condemn and spurn others doctrines. But, for us, Sir, we have
always doubt and perplexity as to who among these venerable recluses and brahmanas
spoke the truth, and who spoke falsehood. Then Buddha replied that only after thorough
investigation and reflection, one must accept anything as true and live in accordance with it.

One must use both experience and reason before accepting anything as true.

Buddhist thought denounced adherence to blind faith and dogmatism. Instead of
dogmatic thinking, Buddhist thought encouraged free inquiry and investigation. The Buddha
urges to investigate and reflect. After thorough investigation and reflection, anyone can find what
is true and right with reason and experience. Then it will be conducive to the good and benefit
everyone. Those are stages that one passes through in the search for truth.

In human beings’ life, sceptical thinking is involved in some ways or other. Since
anything can happen unexpectedly, so anyone, whether he is investigating something in the field
of science, philosophy, or religion may pass through a stage of uncertainty or have some doubt
about his claim. In the field of sciences, in order to achieve objective knowledge of the empirical
world, it necessarily needs a sceptical outlook and thinking. It is because scepticism abolishes
unnecessary obstacles. Scepticism and faith operate as separate of powers in the search for
knowledge. If there is no sceptical thinking, faith may deviate from its right way to the goal and
as a result it may be led to dogmatism. Scepticism takes the role of helping people to avoid blind
faith.
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(J-9)0 THE CORRELATES AND CONSEQUENCES OF POST-

TRAUMATIC STRESS DISORDER AMONG DISASTER VICTIMS IN
MYANMAR

Tin Tin"
Abstract

The aim of the present study was to explore the correlates and consequences of Post-Traumatic
Stress Disorder (PTSD) among flood victims in Myanmar. A total of 300 flood victims from
Mottama village in Paung Township, Mon State participated in the study. The participants were
122 males (40.7%) and 178 females (59.3%) and their age range was from 13 to 70 years old with
mean age was 40.46 £ 13.61 years. Using structured interviews, data were obtained with PTSD
Checklist Civilian Version PCL-C, (Weathers et al., 1994). Regression analysis highlighted that
female, unemployed, and older flood victims were more likely to report symptoms of PTSD. And
then, higher physical damage was associated with PTSD. With respect to personality traits, only
conscientiousness may protect the flood victims from developing PTSD. After that, the 1Q
appeared as the most risk factor for PTSD. In addition, the trauma exposure was more significantly
predictive to PTSD than trauma intensity. Moreover, lack of social support also influenced the
incidence of PTSD. Symptoms of PTSD had a significant impact on psychosocial functioning of
the participants. Especially, avoidance symptom of PTSD had the strongest impact on self-care
domain, romantic domain, family domain, work domain and friendship domain. Arousal symptom
of PTSD had a significant impact on self-care domain, family domain and parenting domain. Re-
experiencing symptom of PTSD was a significant impact on only self-care domain. The findings
of the study may help policy makers to improve early intervention and screening programs and
may also show significant public health implications in the control and prevention of flood related
posttraumatic stress disorder (PTSD) in Myanmar.

Keywords: Posttraumatic stress disorder, personality traits, social support, intelligence quotient,
psychosocial functioning

Introduction

Disasters are events that traumatized victims. These caused both mental and physical
negative health consequences (Neria et al., 2007). Disasters can be classified into three categories
i.e. natural disasters, man-made disasters and pandemic or disease epidemics. Natural disasters are
known to be flood, earthquake, volcano, hurricane, cyclone, tornado and outbreak that cause fires
in the forest (Barkun, 1947). Man-made disasters are terrorism, suicide bombing, violence, rape
and war. These are regarded as manmade which occur due to human wickedness, hatefulness and
bad blood (Fritz, 2015). These disasters affect a large population of people. They cause emotional
trauma and psychological distress which causes real or anticipated fear of death, physical damage,
economic loss or death of a close family member or relative (Bromet & Dew., 1995).

Globally, frequent flooding causes higher magnitude of disaster among the developing and
developed nations (Ahern et al., 2005; Kar & Bastia, 2006; Kar et al., 2007). In the recent study
conducted by Myanmar Red Cross Society (MRCS, 2009), it was reported that people are under
constant and severe stress and fear due to series of natural disasters. It could be recalled that
Cyclone Nargis of 2008 causes many deaths and damages (MRCS, 2009). Many death and

* Department of Psychology, University of Monywa
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destruction in some parts of Yangon and Ayeyarwady Regions were caused by the Cyclone Nargis
(Kyi Kyi Hla, 2010).

Again, some parts of the Rakhine State suffered many damages and losses by hitting
Cyclone Giri in 2010 (OCHA. 2010). Moreover, a severe flood in 2015 in Myanmar left hundreds
of thousands of residents homeless and destroyed many projects. It damaged farmlands along river
banks (IFRC, 2016). The consequences of the floods were direct economic and property losses,
physical harm and fatalities due to drowning and deaths, and psychological injuries and acute
trauma (Sana & Khattak, 2014; Yeo & Blong, 2010; Zahran et al., 2011).

The epidemiological data suggest that flooding is responsible for tremendous physical,
social and psychological disruptions that necessitate extensive rehabilitation of the affected
population. Apart from the great impact on human health due to injuries and unhygienic conditions,
flooding can have considerable negative psychological effect on survivors in terms of mental
illness, who can be diagnosed with post-traumatic stress disorder (PTSD), anxiety and depression
(Ahern et al., 2005; Mason et al; 2010). Some studies have reported long-term effects on mental
health with profound psychiatric morbidity in flood affected individuals. The most frequently
diagnosed psychological illness of people living in flood affected areas is PTSD which manifests
as difficulty in sleeping, emotional distress, avoidance and emotional arousal (Huang et al., 2010;
Mason et al; 2010).

Correlate factors of PTSD

A large number of studies stated the relationship between personality variables, exposure
to traumatic events and the severity of PTSD symptoms (Lauterbach & Vrana., 2001; Hyer et al.,
1994 & Chung et al., 2007). Other risk factors for PTSD include a family history of
psychopathology, lower 1Q, childhood adversity, preexisting avoidant personality or behavioral
problems, and poor social support (Yehuda et al., 2007; Sutker, & Allain., 1995). Furthermore,
many researches have demonstrated that a range of socio-demographic variables are associated
with the mental health effects of disasters, for example, age, gender, education, marital and socio-
economic status (Jahan., 2015, Tolin & Foa., 2006, OIff et al., 2007).

Numerous studies have revealed that personality type is one risk factor for PTSD as well
as many other disorders. In reviewing literature, it was known that people with high neuroticism
experience and more emotional distress have a wide range of emotional state such as anxiety,
hostility, and depression. Neuroticism refers to an increased sensitivity to react to unpleasant
emotions. Those who are low in neuroticism tend to be more emotionally stable and have greater
self-control. By means of the Five-factor model of personality (FFM), it was found that only higher
neuroticism was associated with significant PTSD (Brodaty et al., 2004; Hyer et al., 1994 & Chung
et al., 2007).

As described in the Neo-personality model, extraversion is characterized by sociability,
assertiveness, emotional expressiveness and excitability. Individuals who are high on extraversion
are likely to develop a positive self-perception, optimism, and a sense of meaning to life, while
those who are low on extraversion tend to respond negatively after a life threatening event and
thus, are vulnerable to PTSD (Kessler et al., 2001; Miller, 2003). Thus, the personality traits that
have been found to consistently correlate with PTSD are neuroticism and extroversion (\Watson et
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al., 2005). One of these factors, individual differences in personality traits, plays an important role
in the development and formation of specific symptoms of PTSD after exposure to trauma.
Therefore, it is important to explore the related factors mentioned above with PTSD.

Moreover, exposure to disaster or any other traumatic event is a precondition for the
occurrence of PTSD (Tracy et al., 2011; Boden et al., 2015). Previous study shows that exposure
to single or multiple traumas are more predictive of PTSD (Huang et al., 2012). Then, intensity of
trauma coupled with the total number of traumatic events experienced contributes a substantial
impact in PTSD severity (Lee et al., 1995).

In addition, previous studies were found that low intelligence is associated with severity of
PTSD (McNally & Shin, 1994; Vasterling et al., 2002). High intelligence is thought to protect
people from developing PTSD as well as moderate its severity and limit the number of symptoms
experienced by traumatized individuals (Sutker, & Allain., 1995). McNally & Shin (1995) also
found that individuals with high intelligence were more likely to have cognitive ability to facilitate
adaptive coping and less likely to develop chronic PTSD.

Past studies stated that poor perceived social support is one of the most important risk
factors for the onset, maintenance of PTSD symptoms and other mental health problems following
a disaster (Ruggiero et al., 2009; Brewin et. al., 2000; Andrykowsky & Cordova, 1998). Duffy et
al (2014) found that lack of social support to be related to higher levels of fatigue, burnout,
difficulties in managing work-related stress and even posttraumatic stress responses. Thus, this
study will explore the relationship between social support and PTSD among flood victims in Mon
State.

Furthermore, gender and age play an important role in the development of PTSD following
disaster. Women have been found to have a higher risk of developing mental illness, especially
PTSD after flooding. Females suffered more PTSD than males after the same flood (Wani et al.,
2016; Feng et al., 2007; Damir & Toadir, 2014; Senyonga, Owens & Olema, 2013). Children and
adolescents appear more at risk of developing psychological distress than adults (Vigil et al., 2008).
In addition, low income and adolescents are related to the higher rates of PTSD (Jahan, 2015, Tolin
& Foa, 2006). Respondents with low income had a higher risk of developing depression and PTSD
than those with high income after the flood (Kar et al., 2007; Stimpson et al., 2006). Liu et al (2006)
also found that being females, single and having a low income may increase the risk of developing
PTSD.

Consequences of PTSD

Posttraumatic stress disorder (PTSD) is associated with a range of deleterious outcomes.
Posttraumatic stress disorder (PTSD) is reported to be associated with direct negative emotional
and cognitive functioning. The individuals with PTSD often experience clinically significant
psychosocial functional impairment across a range of domains (Belleville, 2012 & Matthews,
2005). In the previous findings, Solomon and Mikulincer (2007) reported that PTSD symptoms
(intrusive, avoidance /numbing and hyper-arousal) led to impair psychosocial functioning.
Psychosocial functioning consists of self-care, romantic relationship with spouse or partner,
family, work, friendships and socializing, parenting and education (Solomon and Mikulincer,
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2007; Kuhn, Blanchard, & Hickling, 2003). Studies have found that PTSD avoidance symptoms
are strongly associated with intimate relationship problems among Veterans (Riggs et al., 1998;
Solomon et al., 2008b). Gewirtz et al., (2010) found that PTSD symptoms were associated with
decreased parenting satisfaction among male Vietnam Veterans. Rona and colleagues (2009) also
found that PTSD related avoidance symptoms were most strongly associated with poor
performance at work among a sample of UK military personnel. They also tend to generally have
poor mental health conditions (Zayfart, 2002). Therefore, studying the consequences of PTSD is
important and helpful to victims of flood.

It is quite clear that exposure to trauma is common in the general population. But not
everyone who experienced trauma experiences develops PTSD. As there was the lack of systematic
investigation of posttraumatic stress disorder among flood victims in Myanmar, it is necessary to
explore the nature of PTSD and its consequences in flood affected areas. Thus, the present study
attempts to explore the prevalence of posttraumatic stress disorder in the flooded areas and intend
to contribute the understanding correlates and consequences of PTSD in Myanmar by drawing
upon theoretical models as well as previous researches.

1.1 Objective

The main objective of this study is to explore the correlates and consequences of post-
traumatic stress disorder among flood victims in Myanmar.

1.2 Hypotheses

Based on the literature and previous research findings, the following hypotheses were
considered in this study:

Hypothesis 1: Elevation in Neuroticism will be associated with high level of PTSD among
flood victims.

Hypothesis 2: Elevation in Extroversion will be associated with low level of PTSD among
flood victims.

Hypothesis 3: Trauma exposure will be positively associated with PTSD among flood
victims.

Hypothesis 4: The intensity of the trauma will be positively associated with PTSD among
flood victims.

Hypothesis 5: Flood victims with lower intelligence score will be more likely to report
higher level of PTSD than victims with higher intelligence score.

Hypothesis 6: Flood victims with less social support will be more likely to report higher
level of PTSD than victims with more social support.

Hypothesis 7: Female flood victims will be more likely to report higher level of PTSD than
male flood victims.

Hypothesis 8: Younger flood victims will be more likely to report higher level of PTSD
than older flood victims.
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Hypothesis 9: Flood victims with low-income will be more likely to report higher level of
PTSD than victims with high-income.

Hypothesis 10: PTSD will be positively associated with impairment in psychosocial
functioning.

Methods
2.1 Participants

A group of 300 flood victims were used as participants in this study. This included 122
males and 178 females, with an average age of 40.46 + 13.61 years (mean +SD). All participants
were aged from 13 to 70 years old. Those who are living in Waryiu, Yesulanthit and Myittarmon
blocks, in Mottama village were selected. The area included (817) households containing (5146)
flood affected people. These areas were located at riverine areas and flooded on 6 - 9 August 2019.
The participants were displaced at nearly government schools and they had to live there for a week.
The crops and their properties were lost under flood at that time.

2.2 Procedure

Approximately four months following the flood, the researcher contacted Township
Administrator in order to get representative sample of participants for data collection. According
to community village heads’ recommendation, 3 blocks out of 6 in Mottama village with 817
households living 5146 individuals, and aged 13 years and above were selected for the study. The
sample selection procedure of this study is purposive. The survey was conducted on door to door
basis and only one flood victim from each house was made structured interview (appendix section).
The whole structured interview took about one hour: testing intelligence took 15 minutes and
structured interview on six scales about 45 minutes. The data collection team consisted of five
interviewers: one leading researcher, two psychology graduates and two facilitators from ward
administrative office. Before the beginning of the interview, the researcher first explained to team
members about the purpose of the study, the questionnaires and how to conduct interview with
keeping research ethics. Data collection was done from 27" December 2019 to 6™ January 2020.
The participants were informed that their responses were confidential. The collected data were
entered onto a database the Statistical Package for the Social Science (SPSS, 22.0 versions) for
further analysis. Descriptive, t-tests, ANOVA, correlation and regression analysis statistics were
computed.

2.3 Measures

The questionnaire packet contained six measures: PTSD Checklist-Civilian Version (PCL-
C), Big Five Inventory (BFI), Traumatic Events Questionnaire (TEQ) and Trauma Intensity (T1),
Multidimensional Scale of Perceived Social Support (MSPSS) and Brief Inventory of Psychosocial
Functioning (B-IPF). Moreover, Raven’s Progressive matrices or RPM which is a nonverbal group
test were used in the study. Demographic items elicited information about flood victim
characteristics (age, gender, education and marital status, employment status, monthly income,
previous health status). And then, exposure assessment data included water level, injury, financial
help, and loss of property or land. Under the advice and guidance of the supervisor and experienced
psychologists, all items were translated and adapted into Myanmar Language.



93

PTSD CheckList — Civilian Version (PCL-C)

In order to assess PTSD of flood victims the PTSD Checklist-Civilian Version (PCL-C)
was used. This was developed by Weathers et al., 1994. It derived from the PCL-Military Version
(PCL-M; Weathers et al., 1993). All 17 items included in the scale corresponds to the criteria of
DSM V. The items were so arranged that each item may be self-reported by 5- point Likert-type
scale responses ranging from 1 (not at all) to 5 (extremely). The total score was computed by
summing responses on all items of the scale. Total score range was 17 to 85, and the severity was
classified as follows: 17 to 27 little to no severity, 28 to 29 mild PTSD symptoms, 30 to 44
Moderate 45 to 85 high severity of PTSD symptoms. The scale was reported to be valid and
reliable: sensitivity .86, Cronbach’s a .82, and the split-half reliability .65. Based on the test
construction results, Myanmar Version of this scale showed good internal consistency in the
current sample among individual screening into the Cronbach’s a .88 (Total Score). In addition,
three symptoms of PTSD, the alpha values were .75, .78 and .65 for re-experiencing symptom,
avoidance symptom, and hyperarousal symptom, respectively.

Big Five Inventory (BFI)

For personality assessment Big Five Inventory BFI (John and Srivastava., 1999) was used.
It consists of 44-items covering five bipolar scales: Extraversion, Agreeableness,
Conscientiousness, Neuroticism, and Openness to experience. It is in self-report questionnaire
from, with five-point Likert scale, ranging from 1 strongly disagree to 5 strongly agreed. Negative
question items are included where reverse scoring was done. This scale was translated into
Myanmar by Phyu Phyu Khing, Department of Psychology, University of Mandalay (2008) and
internal consistency scores were reported to be extroversion .56, agreeableness .72,
conscientiousness .81, neuroticism .71 and openness to experience .73 respectively. In the present
study, the coefficient alphas for all five factors of Big Five Inventory (BFI) were .58 for
extroversion, .55 for agreeableness, .71 for conscientiousness, .58 for neuroticism, and .65 for
openness to experience, respectively.

Multidimensional Scale of Perceived Social Support (MSPSS)

The Multidimensional Scale of Perceived Social Support MSPSS developed by Zimet et
al., 1988 was used. This scale derived from the original version of the MSPSS that consisted of 24
items, scored on a 7-point Likert scale. They later modified the original scale to 12 items MSPSS
based on a series of content analyses and exploratory data reduction strategies. The 12 items final
version included three factors, such as significant others, families, and friends. Specifically, each
revised MSPSS subscale is made up of four items, and the response options are respecified to be
scored from 1 (very strongly disagree) to 7 (very strongly agree). Responses to items within each
of the subscales are summed to derive a total subscale score. Scores on all 12 items are summed to
obtain a composite MSPSS scale score (i.e., global perceived social support).

The items mean of the MSPSS all fell above the midpoint of 3.5, suggesting higher levels
of social support. Reported coefficient alpha for the Significant Other, Family and Friend factors,
the values were .91, .87, and .85, respectively. The reliability of the total scale was .88. In the study
on Turkish adaptation of the MSPSS, the values were .85, .90, and .88, respectively, and for the
total scale the reliability was .87 (Duru, 2007). For the whole scale, the value obtained was .85
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(Zimet et al. 1988). Canty-Mitchell and Zimet (2000) showed the whole MSPSS scale has
reliability estimate of .93 and good reliability .91, .91, and .89 for the factors of the Significant
Other, Family and Friend. In the present study, the whole MSPSS has shown high internal
reliability .89.

The Traumatic Events Questionnaire (TEQ) and Trauma Intensity (T1)

Traumatic Events Questionnaire (TEQ) by Vrana & Lauterbach, (1994) which consists of
11-item with dichotomous yes/no scale was used. The TEQ assesses experiences with nine specific
types of traumatic events: accidents, natural disasters, crime, child abuse, rape, adult abusive
experiences, witnessing the death/mutilation of someone, being in a dangerous/life-threatening
situation, receiving news of the unexpected or sudden death of a loved one (Vrana & Lauterbach,
1994). These events were reported in the empirical literature as having the potential to elicit
posttraumatic stress symptoms. Finally, the trauma exposure score was computed by summing
responses on all items of the scale. In all cases, higher scores indicate greater traumatic exposure.
In addition, this TEQ was used to identify the most traumatic event for further investigation of the
trauma intensity. The reliability estimate of Traumatic Events Questionnaire (TEQ) was found to
be .33 in the present sample. Based on the most traumatic event, trauma intensity was measured
with a 7-point Likert scale from 1 (Not at All) to 7 (Severely/Extremely). This scale consists of
four items and these items were summed for the worst event experienced to produce a trauma
intensity score ranging from 4 to 28. The reliability estimate of the present study was .85 for trauma
intensity.

Intelligence

In order to test the level of Intelligence, Standard Progressive matrices by Raven (1956)
was used. It is usually a 60-item test used in measuring abstract reasoning and regarded as a non-
verbal intelligence test. It is the most common and popular test administered to groups ranging
from 5 years old to the elderly. It is made of 60 multiple choice questions, listed in order of
difficultly and the format is designed to measure the test taker’s reasoning ability (Raven., 1956).
The tests were originally developed by John C. Raven in 1936. A total intelligence score of Raven’s
Progressive matrices was used in this study.

Brief Inventory of Psychosocial Functioning (B-1PF)

The 14-item Brief Inventory of Psychosocial Functioning (B-1PF) developed by Marx et
al, (2013) was used. This scale derives from The IPF Marx et al, (2009) is an 80-item, self-report
instrument that measures PTSD related psychosocial functional impairment in the past 30 days.
The B-IPF is a 14 items self-report instrument that evaluates PTSD-related psychosocial functional
impairment within the last 30 days across seven functional domains (self-care, romantic
relationship with a spouse or partner, family relationships, work, friendships and socializing,
parenting and education) as the IPF; each item on the B-IPF corresponds to two IPF functional
domain. Higher scores indicate greater functional impairment. Respondents answer each item by
using a 7 point Likert scale ranging from 1 (not at all) to 7 (very much). The B-IPF was also
designed to allow some missing data so that respondents only complete scales that have been
relevant for them in the past 30 days. That is, participants are instructed to skip any item that does
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not reflect a domain that they have participated in over the past 30 days (e.g., participants who
were not enrolled in school within the past 30 days are instructed to skip the education item). The
B-IPF demonstrates excellent internal consistency, with a Cronbach alpha coefficient of .93 for the
entire scale (Marx et al., 2013). Another study by Bovin et al.,(2018) showed good reliability .78,
.83, .84, .81, .88, .90 and .74 for the sub-domains of the romantic, family, parenting, friendships,
work, education and self-care. In the present study, the reliability estimate of the whole B-IPF
scale was .88 and its sub-domains were .86 for self-care, .83 for Romantic, .91 for family, .93 for
work, .83 for friendships and .89 for parenting, respectively.

Result and Discussion

3.1 Results
Item Analysis

In order to conduct the item analyses, the data were entered onto a database in the Statistical
Package for the Social Science (SPSS, 22-version). To conduct an item analysis for the Myanmar
version of the PTSD Checklist-Civilian Version (PCL-C) the responses of participants were scored
by using the scoring keys for each subject. After the total scores for each subscale were obtained
and arranged in ascending order from the 27 percent of low-scoring individuals, and the 27 percent
of high-scoring individuals the Chi-square method was conducted to find out any significant
differences between the two groups on each item.

According to the results of the items analysis for the PTSD CheckList - Civilian Version
(PCL-C) whole scale and on each subscale, it was found that all items of the whole scale and on
each subscale were significant at .001 levels. Therefore, each item can discriminate between low-
group and high-group. This study showed that the 17-item Myanmar version of the PTSD
CheckList - Civilian Version (PCL-C) is an appropriate measure for Myanmar cultural setting.

Reliability Analysis

In order to examine internal consistency reliability analysis on the 17-item Myanmar
version of the (PCL-C), the Cronbach’s Alpha for the whole scale of PTSD was found to be .88.
In addition, three symptoms of the PTSD CheckList - Civilian Version (PCL-C) were also
computed. The reliability estimate was .75 for re-experiencing symptom, .78 for avoidance
symptom, and .65 for hyper-arousal symptom, respectively (see Table 1).

Table 1. Internal Consistency Reliability for the Myanmar Version of the PTSD CheckL.ist
Civilian Version (PCL-C)

No. Test Cronbach’s Alpha
1. Myanmar version of the PTSD CheckList - Civilian .88
Version (PCL-C)
2. re-experiencing symptom 15
3. avoidance symptom .78

4. hyper-arousal symptom .65
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Factor Analysis of the Myanmar Version of the Brief Inventory of Psychosocial Functioning

First analysis examined the factor structure of the Brief Inventory of Psychosocial
Functioning B-IPF through the use of a principal component analysis with varimax rotation. Two
items for education domain did not appear in the result of analysis because of a few respondents
for them. Therefore, the principal component analysis was conducted again for the rest 12 items.
The results suggested a six domain solution in the analysis. The results indicated 12 items with a
factor loading greater than .70. The six domains were self-care, romantic relationship with a spouse
or partner, family relationships, work, friendships and socializing and parenting. These factors are
accounted for 1.94%, 1.94%, 1.82%, 1.76%, 1.69 %, and 1.62% of the total variance, respectively.

Reliability Analysis of the Brief Inventory of Psychosocial Functioning

As a result of internal consistency reliability analysis on the 12-items (B-IPF), the
Cronbach’s alpha for this entire scale was found to be .88. With respect to sub-domains of B-I1PF,
.86 for self-care, .83 for Romantic relationship with a spouse or partner, .91 for family, .93 for
work, .83 for friendships, and .89 for parenting, respectively (see Table 2). So, it is clear that the
value of reliability coefficients for this scale and its sub-domains was high enough.

Table 2 Internal Consistency Reliability for the Myanmar Version of the Brief Inventory of
Psychosocial Functioning

No. Test Cronbach’s Alpha
1. Brief Inventory of Psychosocial Functioning (B-IPF) .88

2. Self-care .86

3. Romantic relationship with a spouse or partner .83

4. Family 91

5. Work .93

6. Friendships .83

7. Parenting .89

Correlations Analysis

Means, standard deviations and correlational matrix calculated among the measures are
shown in Table 3. As a result, gender (r = .14, p < .05), age (r = .45, p < .001), previous health
status (r = .18, p < .01) and physical damage (r = .20, p < .001) were positively correlated with
Post-Traumatic Stress Disorder. Education (r = - .41, p <.001), employment status (r = - .22, p <
.001) and monthly income (r = - .16, p < .01) were significant negatively related to PTSD.
However, marital status (r = .06, ns), flood level (r = - .03, ns), loss of property or land (r =.05, ns)
and financial help (r = .01, ns) were not significantly correlated with PTSD.

PTSD had significantly negative correlations with conscientiousness personality (r =
-.12, p<.05), IQ (r =- .60, p <.001) and social support (r = - .48, p < .001) but not with
extroversion (r = - .01, ns), agreeableness (r = - .09, ns), neuroticism (r = .07, ns) and openness to
experience (r = - .01, ns). Trauma exposure (r = .35, p <.001) and trauma intensity (r = .32, p <
.001) had significantly positive correlations with PTSD. Furthermore, PTSD was found to have a
significantly positive correlation with psychosocial functioning (r = .53, p <.001).

Independent Sample t-tests Analysis
To assess the gender differences in PTSD and psychosocial functioning, independent
sample t-test was conducted and the results were displayed in Table 4. It was found that there was
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a significant difference between the two groups on PTSD only, but did not for psychosocial
functioning. Particularly, female participants reported significantly higher mean scores on PTSD
than their counterparts (t = - 2.45, p < .01). However, there was no significant difference in
psychosocial functioning between male and female.

To assess the differences in PTSD between two groups of lower and higher level of
perceived social support, independent sample t-test was also conducted and the results were
presented in Table 5. It was found that there was a significant difference between the two groups
on PTSD. Especially, participants who had lower social support reported significantly higher mean
scores on PTSD than their higher social support counterparts (t = - 6.52, p < .001).

Analysis of Variance (ANOVA)

In order to investigate the differences among three age groups, One-way ANOVA analysis
with post-hoc method was computed. Table 6 showed that the age group of elderly (M = 42.26;
SD = 10.24) reported higher mean score on PTSD than Adults (M = 31.47; SD = 8.65) while
children group (M = 25.35; SD = 4.64) had the lowest score among these groups.

Secondly, One-way ANOVA analysis with post-hoc method was conducted to assess the
differences among four income groups on PTSD. The result showed that the group who earned
below 100000 per monthly income reported significantly the highest mean score on PTSD than the
other three groups (Between 100001 and 200000, Between 200001 and 300000, Above 300001)
as seen in Table 7.

The PTSD differences among three 1Q levels were examined by using One-way ANOVA
analysis with post-hoc method and the result was presented in Table 8. It was found that the
participants who have low level of 1Q presented significantly higher score on PTSD than the other
two groups.

Table 3 Means, stand deviations and correlations among measures used in the study (N=300)

Variables Mean SD 1 2 3 4 5 6 7 8 9 10
1  Gender 1.59 49
2 Age 4046 1361 -09 -
3 Education 5.77 364 -02 -65™ -
4 Marital status 171 46 -13° 27 -237 -
5  Employment status 1.64 .48 -11 -13° 197 297 -
6 Income 207966 59076 -.18™" -19™ .19™ 23 317 -
7  Previous health status 1.02 13 06 .24™ -14°  -03 -120 -7 -
8  Flood level 1.52 .50 .04 .04 -.02 -.02 .08 147 .07 -
9  Physical damage 1.08 .27 .04 .05 -.10 .05 .03 .00 -.04 .02 -
10 Property or land damage 1.64 48 .04 -.03 -.04 12" .09 2177 -128 0 307 16T -
11  Extroversion 7.46 1.77 .03 .00 .01 -.02 .06 -15"  -08 .04 -.07 -.04
12  Agreeableness 16.57 2.58 -.02 -.04 .09 -.04 .05 -.03 -.05 -.08 -.04 -.10
13  Conscientiousness 2752 553 .01 .01 -.02 .00 18" -.09 .05 .07 .04 .03
14  Neuroticism 22.05 4.85 -.06 .06 -.04 .08 -.04 .03 -.03 -11 -.00 -.09
15 Openness to experience 20.87 3.74 -.06 -.00 .01 -.03 .04 -.01 -.04 -.05 -.02 -.06
16 1Q score 30.39 9.72 -14°  -51"™ 577 -1T7 23720 -20™ .03 =17 -.00
17  Trauma exposure 2.95 1.29 -04 277 L2423 .03 -.03 .05 -12" 147 .09
18  Trauma intensity 1136  5.79 -13"  .36™  -26™ 17" -.03 -.01 12" -.01 A1 .10
19 Financial help 1.01 .08 .07 .02 .01 -.04 .06 -.10 -.01 .08 13" -11
20 Social support 58.23 12.75 -04  -377 36 -.06 .03 227 -167 207 .00 .06
21 PTSD 31.80 9.10 147 A5 41 .06 =227 -16™ 18" -.03 20" .05
22 B-IPF 19.33 9.51 -.01 8™  -21™ 237 207 -.08 .05 -.05 16™ A1

Note: (PTSD) Post Traumatic Stress Disorder, (B-1PF) Brief Inventory of Psychosocial Functioning, *p <.05 **p<.01
-k**p<.001
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Table 3 ~ Continued

Variables 11 12 13 14 15 16 17 18 19 20 21 22
Gender

Age

Education

Marital status

Employment status

Income

Previous health status

Flood level

Physical damage

10  Property or land damage

11  Extroversion -

12 Agreeableness 30" -

O©CoOoO~~NOUThWNE

13 Conscientiousness 547 31 -

14 Neuroticism -24™ -00 407"

15  Openness to experience 377 417 307 -4 -

16 1Q score -02 167 .05 -.10 .08 -

17  Trauma exposure -.01 -.05 .06 .07 -10  -32™ -

18 Trauma intensity -.02 =11 .03 A1 -.09 =357 4T -

19 Financial help .03 .03 .10 -.00 .03 -12" .04 .06 -

20 Social support -06  -.04 -.02 -12" .00 3777 -38™ 28" .08 -

21 PTSD -.01 -.09 -12" .07 -.01 -60™" 357 32 .01 -48™

22 B-IPF .06 .04 .01 A7 -.06 -35™ 37 31 .05 -A44™ 53 -

Note: (PTSD) Post Traumatic Stress Disorder, (B-I1PF) Brief Inventory of Psychosocial Functioning, *p <.05 **p<.01
**k*
p<.001

Table 4 Results of t-test analysis for gender differences in PTSD and Impairment of
Psychosocial Functioning

Male (n=122) Female (n=178)

Variables M (SD) M (SD) t Sig.
PTSD 30.26 (7.89) 32.86 (9.72) -2.45 .01
B- IPF 19.46(9.32) 19.25(9.67) 19 .67

Note: B-IPF = Brief Inventory of Psychosocial Functioning

Table 5. Result of t-test analysis for different perceived social support groups in PTSD

Lower perceived social Higher perceived social

Variables group (n=67) group (n=233) t Sig.
M (SD) M (SD)
PTSD 37.79 (11.23) 30.08 (7.58) -6.52 .001

Table 6 Results of ANOVA Analysis for different age groups in PTSD

Variables (age) Number Means (SD) F value
1. Children (Below 18) 17 25.35%(4.64) 19.07"
2. Adults (between18 and 60) 264 31.47°(8.65)
3. Elderly (Above 61) 19 42.26%(10.24)

When superscript letters differ, there was a statistically significant means difference between age groups. “p <.001
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Table 7 Results of ANOVA Analysis for different levels of income groups in PTSD

Income Level Number Means (SD) F value
1. Below 100000 21 37.62%(10.83) 412"
2. Between 100001 and 200000 163 32.11°(9.29)
3. Between 200001 and 300000 102 30.43(8.02)
4. Above 300001 14 29.50°(8.41)

When superscript letters differ, there was a statistically significant means difference between income levels. ™p < .01

Table 8 Results of ANOVA Analysis for different levels of intelligence groups in PTSD

IQ Level Number Means (SD) F value
1. Low 182 35.36%(9.41) 46.21""
2. Average 89 26.48°(5.06)
3. High 29 25.79°(4.55)

ek

When superscripts letters differ, there was a statistically significant means difference between intelligence levels. ™p
<.001

Regression analysis

To examine our hypotheses in more detail, a multiple regression analyses on PTSD was
undertaken with demographic variables, previous health status, physical damage, personality, 1Q,
trauma exposure and trauma intensity and social support being introduced as explanatory variables.
A multiple regression was performed to obtain precise information concerning the contribution of
seven group independent variables to the prediction of the dependent variable. The results were
displayed in Table 9.

The first was a set of demographic variables that include gender, age, education,
employment status and monthly income. The second set consisted of previous health status of the
participants. The third set consisted of physical damage of the participants. The fourth set of
variables consisted of five factors of personality namely extroversion, agreeableness,
conscientiousness, neuroticism and openness to experience. The fifth set of variables consisted of
IQ of the participants. The sixth was a set of trauma variables that include trauma exposure and
trauma intensity. The final set of variables consisted of social support and these were put into the
regression model independently to test the effect on post-traumatic stress disorder.

Table 9 indicates that 1Q was a strongest predictor of PTSD (B =- .35, p <.001). Moreover,
gender (p = .09, p < .05), age (B = .14, p <.05), employment status (B = - .10, p < .05), physical
damage (B = .13, p <.01), conscientiousness (p =- .17, p <.01), trauma exposure (p =.10, p <.05)
and social support (p = - .27, p < .001) were significant in explaining on PTSD. Monthly income,
previous health status of the participants, extroversion, agreeableness, neuroticism, openness to
experience and trauma intensity were not found to be significant impact on PTSD.
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To examine hypothesis (10) in more detail, a multiple regression analysis was conducted
between PTSD and psychosocial functioning. Again, multiple regression analyses were separately
computed to examine the prediction of three symptoms of PTSD on six sub-domains of
psychosocial functioning. Table 10 presented that the whole PTSD was positively related to the
entire psychosocial functioning (B = .53, p<.001). It indicates that re-experiencing symptom of
PTSD was significant in explaining on only self-care domain (B = .23, p < .001). Avoidance
symptom of PTSD has impact on self-care domain ( = .35, p <.001), romantic domain (p = .22,
p <.05), family domain (p = .28, p <.001), work domain (= .41, p <.001) and friendships domain
(B = .31, p <.001). Arousal symptom of PTSD was found to be significant impact on self-care
domain (B =.12, p <.05), family domain (B = .14, p <.05) and parenting domain (8 = .21, p <.05).
Among the three symptoms of PTSD, the avoidance symptom was the strongest predictor of
different psychosocial functioning domains.

Table 9 Results of a Multiple Regression Analysis Testing demographic, personality, 1Q,
trauma exposure and social support as predictors of PTSD

Predictor Variables B SE B t R? AR?
Step 1 27 21
Gender 1.74 .82 .09" 2.13
Age 10 04 14 2.40
Education 10 15 .04 .65
Employment status - 87 -.10° -2.08
1.82
Income 558 .00 .04 .18
Step 2 27 .00
Previous health status 191 315 .03 .61
Step 3 30 .03
Physical damage 449 147 137 3.06
Step 4 32 .02
Extroversion 16 27 .03 .60
Agreeableness -06 .17 -.02 -.32
Conscientiousness -27 .09 -17" -2.97
Neuroticism -12 .09 -.07 -1.38
Openness .20 12 .08 1.67
Step 5 43 117
IQ Score -33 .05 -357 -6.09
Step 6 47 .03
Trauma Exposure 70 .35 10" 1.98
Trauma Intensity .07 .08 .05 .88
Step 7 51 .05
Social support -20 .04 -27 -5.30

*p<.05 **p<.01 ***p<.001
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Table 10 Results of a Multiple Regression Analysis Testing re-experiencing, avoidance and
arousal symptoms of PTSD as predictors of psychosocial functioning

B- IPF Domain Scale

Variables B-IPF Total Self-care Romantic Family

B SE B t B SE B t B SE B t B SE Bt

PTSD Total 56 .05 .53™ 10.82

Re-experiencing 18 .05 .23 378 .06 .07 .08 .97 .07 .05 .09 132
Avoidance 20 .04 357" 488 .13 .06 227 232 .16 .05 28" 350
Arousal 09 05 127 197 .07 .07 .09 1.08 .10 .05 14" 1.97
R2 .28 .38 A2 .20

AR? 287 387" 12 207
*p<.05 **p<.01 ***p<.001

Table 10 ~ Continued

B- IPF Domain Scale

Variables Work Friendship Parenting
B SE B t B SE B t B SE B t

PTSD Total

Re-experiencing  -.05 .08 -.05 -.63 .03 05 .04 58 .02 .05 .03 36

Avoidance .30 .07 A1 446 15 04 317 38 .08 .05 A7 1.75

Arousal 13 .08 13 159 .08 05 .13 180 .14 06 .21 2.47

R2 22 19 13

AR? 22 19 13"
*p<.05 **p<.01 ***p<.001

3.2 Discussion

The main objective of the study is to explore the correlates and consequences of post-
traumatic stress disorder among flood victims in Myanmar. PTSD was found to have a significant
association with correlated factors such as gender, age, education, employment status, and income,
conscientiousness trait of personality, 1Q, physical damage, trauma exposure, trauma intensity and
social support. Furthermore, it was suggested that PTSD had a significant impact on psychosocial
functioning.

Correlate factors of Post-Traumatic Stress Disorder
Personality Factors

On the basis of previous literature, it was hypothesized that elevation in neuroticism and
low level of extroversion would be associated with high level of PTSD among flood victims. As a
result, we found that the personality trait of neuroticism and extroversion were not correlated with
PTSD in the present study. Thus, hypotheses 1 and 2 were not supported. Although described a
link between high neuroticism and PTSD outcomes in several previous studies (Hyer et al., 1994
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& Bramsen et al., 2000), unexpected findings was found that neuroticism was not significantly
related to PTSD in this study. In general, it is likely that individual with high neuroticism may have
more risks of high emotion and consequently severe PTSD. However, the finding showed the
average score of the participants was low and moderate in Neuroticism that can appear no strong
relationship between neuroticism and PTSD.

Another possible reason is that results may occur due to the low level of reliability
coefficients of the Myanmar Version of the Big Five Personality scale used in the present study
The internal consistency reliability coefficient was analyzed by using 44- item of Myanmar
versions of the BFI and found to be not good enough for the five factors of personality; .58 for
extroversion, .55 for agreeableness, .71 for conscientiousness, .58 for neuroticism, and .65 for
openness to experience. To improve the reliability coefficient, we decided to delete 17 items out
of the total scale. Finally, the scale consists of 27 items with a low level of reliability. Low
reliability means that the questions tended to be unrelated to each other in terms of who answered
them correctly. The resulting test scores reflect peculiarities of the items or the testing situation
more than participants’ knowledge of the matter. The results of this study suggested that the scale
need to be revised or the test definitely need to be supplemented by other measures (e.g., more
tests) for applying purpose.

Although we did not hypothesize specifically in this study, we found that conscientiousness
had a significantly negative correlation with PTSD. The significant negative correlation between
PTSD and conscientiousness might be due to the tendency for such people with high score on this
trait to control and regulate the stressful situation (Burger, 2008; Moorhead, 2010). According to
this, Campbell-Sills et al. (2006) found that conscientiousness is positively related to PTSD
resilience. To conclude, the overall findings from this study suggested that conscientiousness
accounts for the risk of developing PTSD symptoms. As regard to personality dimensions, the
results are somewhat inconsistent and further research is needed.

Exposure to Traumatic Events and Trauma Intensity

Hypothesis 3 indicated that trauma exposure would be positively associated with PTSD
among flood victims. This hypothesis 3 was supported by correlation and regression analyses. The
distressful experience after exposed to trauma was the strongest association with PTSD. This result
supported to the past studies (Davidson et al., 2004; Dyregrov et al., 2002; Follette et al., 1996;
Huang et al., 2012) that the exposure to multiple traumas, rather than a single trauma, leads to the
development of more PTSD symptoms. The finding was also consistent with the previous study
that exposure to multiple events in conflict and war zone represented a strong risk factor for PTSD
(Herman, 1992).

Moreover, Hypothesis 4 stated that the intensity of the trauma would be positively
associated with PTSD among flood victims. According to correlation analysis, there was a
positively significant relationship between trauma intensity and PTSD in the present study (r =
.32, p <.001). However, as a result of regression analysis, trauma intensity was not found to be
significant impact on PTSD. It is hard to interpret the trauma intensity as a causing factor for PTSD
in the present study. Therefore, hypothesis 4 was not supported. The result was not in line with the
extant literature and previous findings that trauma intensity coupled with the total number of events
experienced a substantial variance in PTSD severity (Lee et al., 1995; McCranie, Hyer,
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Boudewyns, & Woods, 1992; Vernberg, LaGreca, Silverman, & Prinstein, 1996). However,
according to Ozer and coauthors (2003), the effect of trauma intensity was stronger when chronic
PTSD was taken into account as comparison of the recorded data shortly after a disaster. Thus, a
conclusion can be drawn that this finding was somewhat consistent with the past results. Another
reason seems to be the high correlation between the two independent variables.

Intelligence

Hypothesis 5 predicted that flood victims with lower intelligence would be more likely to
report higher level of PTSD than victims with higher intelligence. The results of analysis supported
Hypothesis 5. This finding is in line with previous studies that have found 1Q level to be one of the
predictors of PTSD (Brewin, Andrews, & Valentine, 2000; Ozer et al., 2003). People with higher
IQ may also be more able to find treatment and to have more cognitive ability to enable adaptive
coping and were less likely to develop chronic PTSD. It is likely that people who had higher 1Q
may be more able to cope with traumatic events or chose more suitable strategies to cope with their
stress.

Social Support

Hypothesis 6 predicted that flood victims with less social support would be more likely to
report higher level of PTSD than victims with more social support. It was found that less social
support was associated significantly with more posttraumatic stress symptom. Additionally,
participants who had lower perceived social support reported significantly higher mean scores on
PTSD than their higher perceived social support counterparts (t = - 6.52, p < .001). Therefore,
Hypothesis 6 was supported. The finding was consistent with previous studies (Duffy et al., 2014;
de Boer et al., 2014) that lack of social support has been found to be related to higher levels of
fatigue, burnout, difficulties in managing work-related stress and even posttraumatic stress
responses. This result also confirmed that low levels of post-combat social support interacted with
the stressors of combat to produce increasing levels of PTSD over time (Keane et al., 1985). Strong
social support can not only protect individuals from suffering from psychological disorders, but
also facilitate the psychological recovery from disasters (de Boer et al., 2014). It is possible that
social support may influence the way a person copes with stress and the effectiveness of these
coping efforts and may motivate individuals to seek assistance when it is needed. Social support
may have a long-term effect on alleviating the psychological consequences of flood.

Socio-Demographics Variables

On the basis of the gender, it was hypothesized that female flood victims would be more
likely to report higher level of PTSD than male flood victims. According to t-test analyses, female
flood victims scored higher than male counterparts on PTSD. Therefore, hypothesis 7 was
supported. This is consistent with the past studies (Sipon, Nasrah, Nazli, Abdullah & Othman,
2014; Damir & Toadir, 2014; Ssenyonga, Owens & Olema, 2013) where women have higher rates
of PTSD as compared to men. OIff et al., (2007) found that women are more likely than men to
perceive a situation as threatening, rate events as significantly more stressful, and endorse more
loss of personal control. Additionally, women are more likely to experience than men to acute
physical and psychological responses to trauma including intense fear, avoidance, intrusive
thoughts, horror, helplessness, panic, and anxiety (OIff et al., 2007).
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Hypothesis 8 stated that younger flood victims would be more likely to report higher level
of PTSD than older flood victims. This hypothesis was not supported by showing that older flood
victims reported higher level of PTSD than the younger ones. Therefore, the present results were
inconsistent with the past finding that older adults have been found to show lower lifetime PTSD
prevalence rates than younger or middle aged adults (Frans et al., 2005; Kessleret al., 2005; Spitzer
et al., 2008). Creamer & Parslow (2008) also found the highest rates of PTSD prevalence among
both men and women are found between the age of 18 and 24 years. But, this result is consistent
with previous findings of Telles et al., (2009) that the people over the age of 60 years old had
highest scores on PTSD and depression than the other age groups significantly. This controversial
issue should be considered with caution in future research.

Hypothesis 9 was that flood victims with low-income would be more likely to report higher
level of PTSD than victims with high-income. Correlation analyses results showed that income
was negatively related to PTSD. However, income did not appear as a predictor to PTSD in the
regression analysis. Therefore, Hypothesis 9 was not supported. This result was inconsistent with
the finding of the past study that respondents with low income had a higher risk of developing
depression and PTSD than those with high income after the flood (Stimpson et al., 2006 & Kar et
al., 2007). In this study, lack of variability in monthly income of participants (reflecting low income
among respondents in this sample) made this relation difficult to assess.

Consequences of Post-Traumatic Stress Disorder

The final hypothesis 10 was that PTSD would be positively associated with impairment in
psychosocial functioning. Correlation and regression analysis revealed that PTSD symptoms were
positively associated at significant level with psychosocial functioning in overall score as well as
six domains scores. Thus, Hypothesis 10 was supported.

This finding is in line with the previous studies in which avoidance symptom was associated
with problems in various areas of psychosocial functioning such as romantic, family functioning,
marital relationships, occupational, friendships and self-care (Kuhn, Blanchard, & Hickling, 2003;
Riggs et al., 1998; Vogel, Wester, & Heesacker, 1999 and Bovin et al., 2018). It seemed that one’s
tendency to avoid emotionally laden situations and to detach from one’s social surroundings has
an especially negative effect on one’s daily functioning (Vogel, Wester, & Heesacker, 1999). The
avoidance may initiate a cycle in which withdrawal and reluctance to discuss the past may strengthen
feelings of uncertainty and loneliness (Solomon et al., 2008). Moreover, these symptoms were related to an
increasing reluctance to participate in previously enjoyable activities with their partners. In addition, it
was found that avoidance symptom was most strongly associated with poor performance at work such as
less time on task, less accomplished, difficulty performing duties (Rona et al., 2009). Therefore, it seemed

that these participants were experiencing job burnout, job stress, work-family conflict, and job
dissatisfaction.

In this study, it was found that Hyper-arousal symptoms of PTSD were also associated with self-
care, family and parenting relationship difficulties. In particular, studies have found that increased anger,
irritability, and aggression are related to problems in parent-child relationship (Taft et al., 2011; Monson
et al., 2009). These symptoms were associated with volatile or emotionally deregulated parent-child
interactions, especially in stressful situations. PTSD symptoms were associated with decreased parenting
satisfaction, impaired attachment with children, child behavior problems, family violence and high levels
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of verbal and physical abuse (Gewirtz et al., 2010; Kuhn, Blanchard, & Hickling. 2003). It is
possible that PTSD symptoms were associated with less effective parenting such as inconsistent discipline
and poor control.

Re-experiencing symptoms of PTSD were associated with only self-care impairment. The people
with intrusive thinking and with difficulties in sharing thoughts or feelings, being emotionally supportive,
and settling arguments or disagreements were more likely to occur self-care impairment such as difficulties
in taking care of themselves. Based on these findings, it would be concluded that PTSD symptoms
could be the risk factors for impairment of psychosocial functioning.

Summary and Conclusion

This study was carried out with the objective of exploring correlates and consequences of
PTSD among flood victims in Mon State, Myanmar. A total of 300 flood victims participated in
the study. The method of data collection team included a leading researcher, two trained
psychology graduates, and two trained facilitators from ward administrative office in conducting
structured interview with participants. It was done individually on a door-to-door basis. Altogether
six scales were used to assess PTSD with its correlates and consequences. The original English
scales were translated into Myanmar and developed through item analysis as well as factor analysis
for its suitability to use with Myanmar respondents.

In order to do so, firstly we adapted PTSD Checklist - Civilian Version (PCL-C), which
consists of 17 items developed by Weathers et al., 1994. The 17 items of the English version of the
scale were translated into Myanmar by the researcher and checked by the supervisor against the
original version to ensure the conceptual equivalence of the Myanmar version to the original
version. To produce final version of the scale, the data were analyzed using the item analysis
program. According to this result, all items of the whole scale and on each subscale were significant
at 0.001 levels. As a result of internal consistency reliability analysis, the reliability coefficients
were found to be 0.88 for the whole scale of PTSD Checklist - Civilian Version (PCL-C), 0.75 for
re-experiencing symptom, 0.78 for avoidance symptom, and 0.65 for hyper-arousal symptom,
respectively.

Secondly, we also conducted analysis by using factor analysis method for 14-item
Myanmar version of Brief Inventory of Psychosocial Functioning (B-IPF). According to the factor
analysis result, 12 items with a factor loading greater than .70 and we labeled the six domains as
self-care, romantic relationship with a spouse or partner, family relationships, work, friendships
and socializing and parenting. These factors are accounted for 1.94%, 1.94%, 1.82%, 1.76%, 1.69
%, and 1.62% of the total variance, respectively. As a result of internal consistency reliability
analysis on the 12-items (B-IPF), the Cronbach’s alpha for this entire scale was found to be 0.88.
With respect to sub-domains of B-IPF, 0.86 for self-care, 0.83 for Romantic relationship with a
spouse or partner, 0.91 for family, 0.93 for work, 0.83 for friendships, and 0.89 for parenting,
respectively. As regards to intelligence measure, Raven’s original Progressive Matrices (RPM)
non-verbal designs were used to estimate their intelligence level.

Regression analysis highlighted that being females, being unemployed, and being older
flood victims were more likely to increase symptoms of PTSD. And then, higher physical damage
was also associated with PTSD. With respect to personality traits, only conscientiousness protects
the flood victims from developing PTSD. Moreover, 1Q appeared as the most risk factor for PTSD.
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In addition, the trauma exposure was more significantly predictive to PTSD than trauma intensity.
Lack of social support also influenced the incidence of PTSD. The findings indicated 9.3% of flood
victims met severe criteria symptom of PTSD. Finally, it was found that different domains of
psychosocial functioning were impaired as related the consequences of three symptoms (re-
experiencing symptom, avoidance symptom, and hyper-arousal symptom) of PTSD.

4.1 Implications

This study evaluated the prevalence of PTSD and its related factors, and found potential
risk factors of PTSD. The research findings may provide some insight to government policy maker,
disaster management team and international humanitarian organizations to take early mental health
and psychosocial support (MHPSS) intervention in emergency crisis situations. This will also
support to public health intervention planning and implementation in order to control and prevent
flood related mental health problems. Moreover, the finding may also contribute that female, older
people, unemployed persons and people with physical damage should also initially be considered
when making emergency intervention. Understanding the impact of trauma events such as flood
disasters and PTSD symptoms development will inform us to focus on preventive management
strategies needed to face another calamity. Finally, the findings of this study may help policy
makers to improve early intervention and screening programs and may also have significant public
health implications in the control and prevention of flood related posttraumatic stress disorder
(PTSD) in Myanmar.

4.2 Limitations and Suggestion for future research

Like any other studies, there were some limitations in the course of conducting research.
The first limitation was that as data were collected by using purposive sampling method, the result
cannot be generalized to the whole population of flood victims.

The second limitation was that no mental health counselor was included in data collection
team led by the researcher when conducting prior structured interview with flood victims.
Normally, when doing research in any disaster areas, mental health professionals were essential to
reduce and heal the psychological problems such as anxiety and stress that can appear among the
participants during the interview session. Because of this, Ph.D steering Committee decided that
the researcher has to go back along with a counselor or a psychiatric and observe the situations of
the participants. In order to do so, researcher tried the best to return to the flood affected areas as
suggested by Ph.D Steering Committee. Unfortunately, researcher did not get a chance and
opportunity to go back there as COVID 19 outbreak was occurred around the country at that time.
Thus, the study strongly suggested that one of the mental health professionals (e.g., clinical
psychologists, counseling psychologists or psychiatrist etc.) should be included in the data
collection for future PTSD research.

Finally, in order to be a more complete research program of disasters, a future study should
be recommended with wider sample of population covering many parts of the state not only on
flood victims but also earthquake disaster victims and landslide disaster victims.
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(J-9) SEASONAL PREVALENCE OF AEDES AEGYPTI (LINNAEUS, 1762)

LARVAE IN VARIOUS WATER STORAGE CONTAINERS IN SIX AREAS
OF HINTHADA DISTRICT, AYEYARWADY REGION

Min Zaw Latt™
Abstract

The seasonal study was carried out in six areas of Hinthada District, Ayeyarwady Region,
from June 2017 to May 2021 using descriptive field investigation method. All potential breeding
sites were examined seasonally by different larval positive container types (major, minor and
miscellaneous) from 50 households each in six study areas and the occurrence of Aedes aegypti
larvae was investigated in accordance with varying seasons. Seasonal variations of key containers
and key premises in all areas were compared. Larval indices in each area were comparatively
observed in three seasons. In various containers, viz. concrete jars, earthen pots and bamboo bowls
were found to be most positive and predominated ones for breeding sources throughout the survey
period. The larval prevalence in positive containers was significantly different (p<0.05) between six
areas in accordance with different seasons. Seasonal prevalence of Ae. aegypti larvae in various
containers was investigated to be higher in wet season than other seasons. Colour attraction
experiment was conducted by using 11 coloured ovitraps in Ywa-Thit village of Hinthada Township.
The maximum percentage of laid eggs and highest frequency on oviposition were recorded in black
ovitrap while the minimum and lowest were in clear white (control) in three conditions. Of three
conditions, the highest total percentage of laid eggs and maximum frequency on oviposition were
investigated in indoor condition than other conditions. A community-based biological control of Ae.
aegypti larvae in various water storage containers was done by releasing indigenous Colisa labiosus
fish in randomly selected 50 households in Ywa-Thit village of Hinthada Township as intervention
area for four months and Tha-Phan-Pin village was designated as non-intervention area in Ingapu
Township. It was investigated that one larvivorous fish consumed about 400-1000 larvae within 24
hours. After intervention, larval indices were highly significantly reduced (p<0.01) in final survey.
It was also observed that 100% reduction in number of key containers and key premises in test area
of Ywa Thit village.

Introduction

Aedes aegypti and Aedes albopictus are belonging to the subgenus Stegomyia and they are
closely associated with peri-domestic environments (Balasubramanian et al., 2015). The species
Aedes aegypti is one of the world’s most widely distributed mosquitoes and is of considerable
medical importance as a major vector of dengue, dengue haemorrhagic fever and dengue shock
syndrome (DF, DHF and DSS) in many tropical and subtropical countries throughout the world
(Akram et al., 2010).

The abundance of dengue is closely associated with the abundance of vectors and
environmental factors (rainfall, temperature and relative humidity) (Simmons et al., 2012).
Infestation of vectors to new geographical areas, warm and humid climate, increased population
density, water storage pattern in houses and storage of trash, for instance, recyclable materials can
serve as risk factors for dengue virus infections.

Aedes density, as well as the number of dengue cases, increased in the wet season in
Malaysia, India, Sri Lanka, Myanmar, Indonesia, Philippines and Thailand. A severe outbreak of

* Department of Zoology, Hinthada Uiversity
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DHF occurred for the first time in Yangon in 1970. Ayeyarwady Region is the second position
wise DF/DHF cases and deaths in 2015-2019 (Vector Borne Disease Control Program (Myanmar),
2016). Among six districts, Hinthada District is involved in high risk areas of dengue endemic
disease in Ayeyarwady Region because it has yearly high rainfall, temperature, relative humidity
and population that serve as favorable conditions for the distribution, breeding and existence of
Aedes mosquitoes. There are several factors influencing Aedes mosquitoes, including water
container types, seasons and socio-culture practices, topographic, climatic and vectoral factor
(Chumsri et al., 2018). Container type is probably the most important factor determining breeding
sites of mosquito species (Rajesh et al., 2013). The positive number of various water containers
was higher in rainy season than other seasons (Maung Maung Mya et al., 2016). Aedes aegypti
breeds in a wide assortment of domestic containers whereas Aedes albopictus more likely to be
found in actual containers (Scott et al., 1993).

The occurrence of Aedes aegypti and dengue fever can be predicted by the use of House
Index (HI), Container Index (CI), and Breteau Index (Bl), that are accepted by World Health
Organization (WHO) in the forecast of dengue outbreaks. Key containers are the primary source
of adult Aedes mosquitoes. The use of oviposition traps or ovitraps is a possibility indirectly
estimate the vector population and this technique recognized by WHO as it can attract female Aedes
to oviposit. Size, colour, material, paddle and oviposition attractant have been reported to be the
important factors that influence the efficacy of ovitrap.

Prevention of DHF outbreaks is based on long-term anti-mosquito control measures mainly
household and environmental sanitation with emphasis on larval source reduction. Aedes larval
control is the most effective method for controlling dengue disease (Singh and Taylor-Robinson,
2017). In choosing biological control programs, decreasing mosquito larval density, searching
efficiencies, hunting power, adapting to different climatic conditions and interacting with predators
of larvivorous fishes are very important. Colisa are very apparent larvivorous fish species in
biological control programs. It was observed that the food consumption rate of a fish could
consume 83% of the fish’s weight per day (Jafari et al., 2019). Thus, prevention of mosquito bite
by personal protection and control of vectors are the only methods available to prevent dengue
fever (DF) and dengue haemorrhagic fever (DHF) (Maung Maung Mya et al., 2016). The present
survey was not studied by any previous researchers in all six areas.

Aim of the present study was to provide the basic information on the larval densities in the
six study areas where children predominated in the population.

Taking these into consideration this study was conducted with the following objectives.

- To determine the seasonal prevalence of Aedes aegypti larvae in various water storage
containers in selected six areas

- To investigate the colour preferences for oviposition of gravid Aedes aegypti females in
different coloured ovitraps in indoor, outdoor and in-bush conditions

- To assess the biological control of Colisa labiosus indigenous larvivorous fishes under
field-based experiment condition
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Materials and Methods

Study area

The present study was done in six field areas such as Ywa Thit village in Hinthada
Township (17° 38' N and 95° 22' E), Set Kyi Tan village in Zalun Township (17° 28' N and 95°
33' E), Lal Tan Ngal village in Laymyethna Township (17° 41' N and 95° 41' E), Tha Phan Pin
village in Ingapu Township (17° 48" N and 95° 15 E), Set Kwin village in Myanaung Township
(18°17' N and 95° 17' E) and Shwe Taung Su village in Kyangin Township (18° 20" N and 95° 15'
E) in Hinthada District, Ayeyarwady Region (Fig.1).
Study period

The study period was lasted from June 2017 to May 2021. Field data collection was visited
for three days per month in every season.

Utilization of equipment

Torch light, hand lens (magnification of x4 & x6), plastic cups, stereomicroscope,
dissecting microscope, sweeper, plastic pipette, measuring slender tube, thermometer, litmus paper
and thermo-hydrometer were utilized.

Larvae collection
Larvae collection was done by using sweeping method (Tun Lin et al., 1995).
Colour attraction experiment

The study was conducted in Ywa Thit village (Hinthada Township) for colour experiment
area to determine the colour preference and frequency on oviposition of gravid Aedes aegypti
females in indoor, outdoor and in-bush conditions within three months. Three pairs of 11 coloured
of plastic bowls as black, white, reddish brown, red, green, greenish black, blue, leaden, yellow,
brown and clear white (control) were used as ovitraps and placed. The range of water temperature
was from 17° C to 30° C and pH from 6 to 7 during the colour experiment. The range of temperature
in indoor condition was from 15.5° C to 32° C, though 15.5°C to 34° C outdoor and 15.5° C to
37.5° C in in-bush condition. The range of RH indoor was from 25% to 72%, though 28% to 73%
outdoor and 26% to 73% in-bush.

Study design
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Collection of eggs and larvae

All papers of laid and anchored eggs were carefully taken off and placed in 45 cm white
tray and dried for five hours in room temperature. All dried egg papers were examined and counted
with hand lens.

Field experiment

Ywa Thit village, Hinthada Township was selected as intervention (test) area because of
highest prevalence of DF/DHF cases (55.52% in 2018 and 62.72% in 2019) and Tha Phan Pin
village, Ingapu Township was designated as non-intervention (control) area. A total of 50
households each from two study sites was randomly selected as test and control households to do
the container survey. Colisa labiosus (Nga-phyin-tha-let) fishes (1g and 5-6 cm in sized) were
introduced as biological control agents to control Aedes aegypti larvae harboring into all major,
minor and miscellaneous water storage containers found in and around the households. Pre-
intervention (first survey) was done in August. During intervention (second and third surveys) was
conducted in September and October, and post-intervention (final survey) was in November.

Species identification

Identification of collected Aedes aegypti larvae was followed after Peyton and Harrison
(1980), and Reid (1967). And, Identification of larvivorous fish species was undertaken according
to Talwar and Jhingran (1991).

Weather parameters

Weather parameters were collected from Department of Meteorology and Hydrology in
Hinthada Township.

DHF cases and death

DHF cases and death in six areas were obtained from Rural Health Center (RHC) and
Public Health Center in Hinthada District.

Larval indices

Larval examination method of Sheppard et al. (1969) was used to confirm the presence of
larvae in the different containers.
No. of positive containers with Aedes larvae

Container Index (CI) = %X 100
(a) Container Index (CI) Total number of containers examined

No. of positive houses for Aedes larvae

(b) House Index (HI) %X 100

Total number of houses examined
(c) Breteau Index (BI) = No. of positive containers per 100 houses

(d) Key container = 500 and above larvae positive per container

(e) Key premises = 3 and above positive containers with Aedes larvae per house
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Data collection form

Standard sheet for data collection was developed and noted down for the particulars
including total water holding containers with water volume and percentages of positive containers
(Source, Department of Medical Research, Yangon).

Statistical analysis

Larval indices, Key containers, Key premises, P value, Chi-square test and Kruskal Wallis
test (SPSS version 23) and percentage (%) were calculated.
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Figure.l Location map of the study area

Source - Geology Department of Hinthada University, 2007)

A. Ae. aegypti (Adult) (40x) B. Comb scales of Ae. aegypti larva (400x)  C. Eggs of Ae. aegypti female (40x)

D. Ae. aegypti larva E. Colisa labiosus (Indigenous larvivorous fish)

Plate.1 Identification of egg, larva, comb scales, adult of Ae. aegypti and larvivorous fish
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Results

Seasonal prevalence of Aedes aegypti larvae in six different Townships of Hinthada District

In dry season (2018), the seasonal positivity of Aedes aegypti larvae in water containers
was highest to be 53 (31.74%) in Hinthada Township and the lowest positivity of larvae was
observed: 7 (4.19%) in Kyangin Township. In wet season, the highest positivity was 89 (24.18%)
in Kyangin and the lowest was 45 (12.23%) in Myanaung Township. In cool season, the highest
larva positivity was recorded to be 59 (24.79%) in Kyangin and the lowest was 22 (9.24%) in
Myanaung. The seasonal positivity was significantly different (p<0.05) between six areas. The
highest number of positive containers was recorded seasonally in wet season and the lowest was
in dry season in all six areas. The seasonal positivity rate was significantly different (p<0.05)
between three seasons (Table.1). The highest Aedes aegypti larvae positivity in dry season (2019)
was found: 42 (28.63%) in Laymyethna while the lowest was 10 (6.57%) in Kyangin. In wet
season, the highest positivity was 98 (22.84%) in Hinthada while the lowest was 42 (9.79%) in
Myanaung. In cool season, the highest larva positivity was recorded to be 51 (22.87%) in Ingapu
while the lowest was 26 (11.66%) in Myanaung. The seasonal positivity was significantly different
(p<0.05) between six areas. The highest number of positive containers was recorded seasonally in
wet season and the lowest was in dry season in all six areas. The seasonal positivity rate was
significantly different (p<0.05) between three seasons (Table.2).

Seasonal variation of recorded key containers harboring Aedes aegypti larvae in six areas of
Hinthada District

In seasonal variation of key containers, one container each in dry, wet and cool seasons
(2018) were recorded as the breeding habitats of Aedes aegypti larvae. Among three seasons in
2019, only one container was studied in cool season (2019) in Hinthada Township. The number of
key containers in cool season (2018) was investigated to be higher than other seasons. The number
of key containers in wet season was investigated to be higher than other seasons in Zalun
Township. In Laymyethna Township, the highest number was occurred in cool season while the
lowest was in dry season. The number of key containers in cool season was higher than other
seasons. In Ingapu Township, the highest number was occurred in dry season while the lowest was
in wet season. The number of key containers in cool season was studied to be higher than other
seasons. In Myanaung Township, the highest number was determined in wet season while the
lowest was in dry season. Among three seasons in 2019, two containers were studied only in cool
season (2019). In Kyangin Township, the highest number was investigated in wet season. Among
three seasons in 2019, one container was studied only in cool season (2019) (Table.3 and 4). In
seasonal variation of key containers in six areas from dry season (2018) to cool (2019), the number
of key containers was occurred to be higher in Ingapu Township in dry season (2018), Kyangin
Township in wet season (2018), Hinthada Township in cool season (2018), Laymyethna Township
in dry season (2019). Ingapu Township in wet season (2019) and Ingapu Township in cool season
(2019) (Table.3 and 4).

Seasonal variation of recorded key premises harboring Aedes aegypti larvae in six areas

The highest number of key premises was found in both dry and wet seasons while the lowest
was in cool season (2018). The number of key premises in wet season was determined to be higher
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than other seasons in Hinthada Township (2019). The number of key premises in wet season was
investigated to be higher than other seasons. The highest number was studied in wet season while
the lowest was in dry season in Zalun Township (2018 and 2019). The highest number was
examined in both wet and cool seasons while the lowest was in dry season. The highest number
was observed in wet season while the lowest was in cool season in Laymyethna Township (2018
and 2019). The highest number was studied in wet season while the lowest was in dry season. The
highest number was determined in wet season while the lowest was in dry season in Ingapu
Township (2018 and 2019). The highest number was found in wet season, followed by cool season
and the lowest was in dry season. The highest number was occurred in wet season, followed by
cool season and the lowest was in dry season in Myanaung Township (2018 and 2019). The number
of key premises in wet season was observed to be higher than other seasons. The number of key
premises in wet season was studied to be higher than other seasons in Kyangin Township (2018
and 2019). In seasonal variation of key premises in six areas from dry season (2018) to cool season
(2019), the number of key premises in Hinthada Township was occurred to be higher in dry season
(2018), Kyangin Township in wet season (2018), Zalun Township in cool season (2018),
Laymyethna Township in dry season (2019), Ingapu Township in wet season (2019) and Ingapu
Township in cool season (2019) (Table.5 and 6)

Seasonal variation of Household Index (H1) in six areas of Hinthada District

HI in wet season was found to be the highest one while the lowest was in cool season. HI
in wet season was also occurred to be higher than other seasons in Hinthada Township (2018 and
2019). HI in cool season was studied to be the highest one while the lowest was in dry season
(2018). HI in wet season was observed to be the highest one and the lowest was in dry season in
Zalun Township (2018 and 2019). HI in wet season was also studied to be the highest one and the
lowest in cool season in Laymyethna Township (both 2018 and 2019). HI in wet season was
recorded to be the highest one while the lowest was in dry season. in Myanaung and Kyangin
Townships (both 2018 and 2019). In seasonal variation of Household Index (HI) in 2018, Ingapu
Township was the highest in dry season, Kyangin Township in wet season and Laymyethna
Township in cool season. In seasonal variation of Household Index (HI) in 2019, the highest in
Ingapu Township was recorded in dry season, Hinthada Township in wet season and Laymyethna
Township in cool season (Table.7 and 8).

Seasonal variation of Container Index (Cl) in six areas of Hinthada District

Cl in dry season was found to be the highest one while the lowest was in cool season in
Hinthada Township (both 2018 and 2019). CI in wet season was studied to be the highest one while
the lowest was in dry season in Zalun Township (both 2018 and 2019). CI in wet season was
examined to be the highest one while the lowest was in dry season. CI in wet season was determined
to be the highest one and the lowest was in cool season in Laymyethna Township (2018 and 2019).
Cl in wet season was found to be the highest one while the lowest was in dry season in Ingapu,
Myanaung and Kyangin Townships (both 2018 and 2019). In seasonal variation of Container Index
(CI) in 2018, Hinthada Township was in dry season, Kyangin Township in wet season and
Laymyethna Township in cool season. In seasonal variation of Container Index (CI) in 2019, the
highest in Laymyethna Township was recorded in dry season, Kyangin Township in wet season
and Laymyethna Township in cool season (Table.9 and 10).
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Table.1 Seasonal prevalence of Aedes aegypti larvae in six different Townships in Hinthada
District (2018)

Dry season Wet season Cool season I
Study areas Inspected Significant
Y houses Positive Positivity Positive Positivity Positive  Positivity Difference
containers (%) containers (%) containers (%)
Hinthada Township 50 53 31.74 54 14.67 23 9.66 Significant (p<0.05)
Zalun Township 50 19 11.38 50 13.59 35 14.71 Significant (p<0.05)
Laymyethna Lo
. 50 35 20.95 63 17.12 55 23.11 Significant (p<0.05)
Township
Ingapu Township 50 40 23.95 67 18.21 44 18.49 Significant (p<0.05)
Myanaung Township 50 13 7.78 45 12.23 22 9.24 Significant (p<0.05)
Kyangin Township 50 7 419 89 24.18 59 24.79 Significant (p<0.05)
Total 300 167 100 368 100 238 100
Average 50 27.83 16.67 61.33 16.67 39.67 16.67
Positivity % (Seasonal) 21.60% 47.61% 30.79% 100%
— : Significant Significant Significant
Significant Difference (p<0.05) (p<0.05) (p<0.05)

Table.2 Seasonal prevalence of Aedes aegypti larvae in six different Townships in Hinthada

District (2019)
Dry season Wet season Cool season
Inspected — — — — — — ianifi iff
Study areas houses Positive Positivity ~ Positive Positivity Positive Positivity ~ Significant Difference
containers (%) containers (%) containers (%)
Hinthada Township 50 30 19.74 98 22.84 28 12.56 Significant (p<0.05)
Zalun Township 50 16 10.53 54 12.59 30 13.45 Significant (p<0.05)
Laymyethna 50 42 28.63 76 17.72 43 19.28 Significant (p<0.05)
Township
Ingapu Township 50 39 25.65 95 22.14 51 22.87 Significant (p<0.05)
Myanaung Township 50 15 9.86 42 9.79 26 11.66 Significant (p<0.05)
Kyangin Township 50 10 6.57 64 14.92 45 20.18 Significant (p<0.05)
Total 300 152 100 429 100 223 100
Average 50 25.33 16.67 715 16.67 37.17 16.67
% Positivity (Seasonal) 18.91% 53.36% 27.74% 100%
- . Significant Significant Significant

Significant Difference (p<0.05) (p<0.05) (p<0.05)

Table.3 Seasonal variation of recorded key containers in six areas of Hinthada District (2018)

Key containers

Areas Significant Difference P value
Dry (2018) Wet (2018) Cool (2018)

Hinthada Township 1 1 1 Not Significant (p>0.05)

Zalun Township 0 6 9 Highly Significant (p<0.01)
Laymyethna Township 3 6 13 Significant (p<0.05)

Ingapu Township 8 3 5 Not Significant (p>0.05)
Myanaung Township 3 14 5 Highly Significant (p<0.01)
Kyangin Township 2 19 2 Highly Significant (p<0.01)
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Table.4 Seasonal variation of recorded key containers in six areas of Hinthada District (2019)

Key containers

Significant Difference P value

Areas
Dry (2019) Wet (2019) Cool (2019)
Hinthada Township 0 0 1 Not Significant (p>0.05)
Zalun Township 0 2 1 Not Significant (p>0.05)
Laymyethna Township 1 0 5 Significant (p<0.05)
Ingapu Township 0 6 8 Significant (p<0.05)
Myanaung Township 0 0 2 Not Significant (p>0.05)
Kyangin Township 0 0 1 Not Significant (p>0.05)

Table.5 Seasonal variation of recorded key premises in six areas of Hinthada District (2018)

Key premises

Areas Significant Difference P value
Dry (2018) Wet (2018) Cool (2018)

Hinthada Township 5 5 2 Not Significant (p>0.05)
Zalun Township 0 6 1 Significant (p<0.05)
Laymyethna Township 1 8 8 Significant (p<0.05)

Ingapu Township 1 10 2 Highly Significant (p<0.01)
Myanaung Township 1 5 2 Not Significant (p>0.05)
Kyangin Township 0 15 11 Highly Significant (p<0.01)

Table.6 Seasonal variation of recorded key premises in six areas of Hinthada District (2019)

Key premises

Areas Significant Difference P value
Dry (2019) Wet (2019) Cool (2019)

Hinthada Township 1 14 1 Highly Significant (p<0.01)
Zalun Township 1 7 2 Significant (p<0.05)
Laymyethna Township 6 9 5 Not Significant (p>0.05)
Ingapu Township 1 15 10 Highly Significant (p<0.01)
Myanaung Township 1 8 3 Significant (p<0.05)
Kyangin Township 0 11 9 Highly Significant (p<0.01)

Table.7 Seasonal variation of Household Index (HI) in six areas of Hinthada District (2018)

Household Index (HI)

Areas Significant Difference P value
Dry (2018) Wet (2018) Cool (2018)

Hinthada Township 58 64 32 Highly Significant (p<0.01)
Zalun Township 30 52 58 Significant (p<0.05)
Laymyethna Township 44 60 62 Not Significant (p>0.05)
Ingapu Township 60 66 56 Not Significant (p>0.05)
Myanaung Township 20 44 24 Significant (p<0.05)
Kyangin Township 12 82 54 Highly Significant (p<0.01)
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Table.8 Seasonal variation of Household Index (HI) in six areas of Hinthada District (2018)
Household Index (HI)

Areas Significant Difference P value
Dry (2019) Wet (2019) Cool (2019)

Hinthada Township 42 80 42 Highly Significant (p<0.01)
Zalun Township 22 64 38 Highly Significant (p<0.01)
Laymyethna Township 48 70 52 Not Significant (p>0.05)
Ingapu Township 56 76 48 Significant (p<0.05)

Myanaung Township 24 42 28 Not Significant (p>0.05)
Kyangin Township 18 50 40 Highly Significant (p<0.01)

Table.9 Seasonal variation of Container Index (Cl) in six areas of Hinthada District (2018)
Container Index (CI)

Areas Significant Difference P value
Dry (2018) Wet (2018) Cool (2018)
Hinthada Township 26.11 24.66 13.22 Highly Significant (p<0.01)
Zalun Township 12.67 34.97 28.23 Highly Significant (p<0.01)
Laymyethna Township 18.62 34.62 29.26 Highly Significant (p<0.01)
Ingapu Township 17.7 30.32 20.47 Highly Significant (p<0.01)
Myanaung Township 6.44 22.73 8.49 Highly Significant (p<0.01)
Kyangin Township 4.19 52.66 26.94 Highly Significant (p<0.01)

Table.10 Seasonal variation of Container Index (Cl) in six areas of Hinthada District (2019)

Container Index (CI)

Areas Significant Difference P value
Dry (2019) Wet (2019) Cool (2019)

Hinthada Township 18.18 41.35 16.77 Highly Significant (p<0.01)
Zalun Township 10.32 32.73 21.13 Highly Significant (p<0.01)
Laymyethna Township 26.42 30.77 24.86 Not Significant (p>0.05)

Ingapu Township 18.66 33.69 22.97 Highly Significant (p<0.01)
Myanaung Township 8.2 19.72 13.98 Highly Significant (p<0.01)
Kyangin Township 7.87 43.24 22.84 Highly Significant (p<0.01)

Seasonal variation of Breteau Index (Bl) in six areas of Hinthada District

Bl in wet season was the highest while the lowest was in cool season in Hinthada Township
(both 2018 and 2019). BI in wet season was the highest while the lowest was in dry season in
Zalun, Laymyethna, Ingapu, Myanaung and Kyangin Townships (both 2018 and 2019). In seasonal
variation of Breteau Index (BI) in 2018, Hinthada Township was the highest in dry season, Kyangin
Township in wet season and Kyangin Township in cool season. In seasonal variation of Breteau
Index (BI) in 2019, the highest in Laymyethna Township was recorded in dry season, Hinthada
Township in wet season and Ingapu Township in cool season (Table.11 and 12).

Seasonal variation of positive different containers in Hinthada District

The highest number of major and minor positive containers (217, 122, 208 and 153) was
occurred in wet season (both 2018 and 2019) while the lowest (110, 35, 94 and 49) was found in
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dry season (both 2018 and 2019). In miscellaneous type, the highest number of positive containers
(29 and 68) was investigated in wet season (both 2018 and 2019) although the lowest (13 and 9)
was examined in cool season (2018) and dry season (2019) (Fig.2).

Seasonal occurrence of DHF patients in six areas of Hinthada District

The number of DHF cases and death were found to be higher in under 12 years age group
(868, 822, 1 and 3) than in above 12 years age group (181 and 103) of DHF patients (both 2018
and 2019). The highest number of DHF patients (840 and 741) was occurred in wet season while
the lowest (52 and 47) was found in dry season in all six areas (both 2018 and 2019). Among six
study areas, the highest number of DHF patients (1665) was found in Hinthada Township and the
lowest (68) was in Kyangin Township (Fig.3).

Oviposition site of gravid Aedes aegypti mosquitoes

In indoor condition, the highest preference of oviposition of gravid Aedes aegypti females
on different colour was found in a black coloured ovitrap: 21.07% (1173 eggs) and the lowest was
observed in a clear white (control) ovitrap: 0.65% (36 eggs). In both outdoor condition and in-bush
conditions , out of 11 colours, black (33.57% (1093 eggs) and 37.56% (1168 eggs) was found to
be the highest preference of oviposition of gravid Aedes aegypti females on different colours and
the lowest was observed in a clear white (control): 0.06% (two eggs) and 0.29% (nine eggs). Of
three conditions, the total percentage of eggs was the highest (46.66%) in indoor condition and the
lowest was (26.06%) in in-bush condition in the study period (Table.13). According to the three
replications of colour attraction test, in indoor condition, the maximum frequency of oviposition
of gravid Aedes aegypti females on different colours was found in a black coloured ovitrap (13.18%
(29 times), 17.39% (20 times) and 19.08% (25 times)) while the minimum frequency which was
observed in white and clear white (control) coloured ovitraps: 5.91% (13 times), 0.87% (one time)
and 1.53% (two times) in all three conditions (Table.14).

Biological control of Aedes aegypti larvae using Colisa labiosus (Nga- phyin-tha-let) fish

In pre-intervention period, among 50 examined houses, 35 houses were positive for Aedes
aegypti larvae. Out of 82 inspected major containers, 31 (37.8%) containers; out of 125 minor
containers, 24 (19.20%) containers; and out of 82 inspected miscellaneous containers, 42 (51.22%)
containers were positive with Aedes larvae. After introducing Colisa labiosus as biological control
agent in the various containers, the number of positive houses reduced from 35 (70%) in the pre-
intervention period (first survey) to 4 (8%) in the post-intervention period (final survey). In
positivity of various water storage containers, there was highly significant reduction (p<0.01) from
31 (37.8%) in major, 24 (19.20%) in minor and 42 (51.22%) in miscellaneous in the pre-
intervention period to 0 (0%), 3 (3.09%) and 1 (3.33%) in the post-intervention period in
intervention area of Hinthada Township (Table.15). In non-intervention area, out 50 households,
36 houses were positive. Among 149 major containers inspected, 47 (31.54%) containers; a total
of 17 (26.98%) out of 63 containers in minor; and out of 42 miscellaneous containers examined,
30 (71.43%) containers were positive. During non-intervention period, the positive houses were
nearly equal number from pre- to post-non-intervention. In positive major and minor containers,
the reductions were not significantly different (p>0.05) and the positive number significantly
increased from 47 (31.54%) and 17 (26.98%) to 61 (40.40%) and 29 (37.18%) while the number
of miscellaneous ones was significantly increased (p<0.05) from 30 (71.43%) to 49 (92.45%) in
the survey period respectively (Table.16). In intervention area of Ywa Thit village, HI, Cl and Bl
highly significantly reduced (p<0.01) from 70, 33.56 and 194 in pre-intervention period to eight,
1.97 and also eight in post-intervention period. Although, CI and BI significantly increased
(p<0.01) from 37.01 and 188 in the first survey to 49.29 and 278 in the final survey (post-non-
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intervention period) (Table.17). In pre-intervention period (first survey), key containers and key
premises were recorded as 24 and 14 in Ywa Thit village of Hinthada Township; and 22 and 14 in
Tha Phan Pin village of Ingapu Township respectively. Percentage reductions of key containers
and key premises were found to be highly significant 100% reduction in test area of Ywa Thit
village. But the number of key premises was not significant reduction (p>0.05) in non-intervention
area and observed as 78.57% increased in percentage reduction. In percentage reduction of key
containers of non-intervention area, it was found to be significantly different (p<0.05) and not also
significantly reduction; and observed as 90.91% increased in the final survey (Table.18 and 19).

Table.11 Seasonal variation of Breteau Index (BI) in six areas of Hinthada District (2018)

Container Index (BI)

Areas Significant Difference P value
Dry (2018) Wet (2018) Cool (2018)
Hinthada Township 106 108 46 Highly Significant (p<0.01)
Zalun Township 38 100 70 Highly Significant (p<0.01)
Laymyethna Township 70 126 110 Highly Significant (p<0.01)
Ingapu Township 80 134 88 Highly Significant (p<0.01)
Myanaung Township 26 90 44 Highly Significant (p<0.01)
Kyangin Township 14 178 118 Highly Significant (p<0.01)

Table.12 Seasonal variation of Breteau Index (BI) in six areas of Hinthada District (2019)
Container Index (BI)

Areas Significant Difference P value
Dry (2019) Wet (2019) Cool (2019)
Hinthada Township 60 196 56 Highly Significant (p<0.01)
Zalun Township 32 108 60 Highly Significant (p<0.01)
Laymyethna Township 84 152 86 Not Significant (p>0.05)
Ingapu Township 78 190 102 Highly Significant (p<0.01)
Myanaung Township 30 84 52 Highly Significant (p<0.01)
Kyangin Township 20 128 90 Highly Significant (p<0.01)
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Table.13 Colour preference on oviposition of gravid Aedes aegypti in indoor, outdoor and in-
bush conditions (colour experiment)

Total

Sr. Percentage Percentage In- Percentage
No Colours Indoor %) Outdoor %) Bush %) Total Perczg:/:)tage
1 Black 1173 21.07 1093 33.57 1168 37.56 3434 28.77
2 White 296 5.32 3 0.09 59 1.9 358 3
3 Reddish brown 607 10.9 840 25.8 634 20.39 2081 17.44
4 Red 637 11.44 607 18.64 247 7.94 1491 12.49
5  Greenish black 561 10.08 77 2.36 180 5.79 818 6.85
6 Green 325 5.84 198 6.08 290 9.32 813 6.81
7 Blue 799 14.35 145 4.45 216 6.95 1160 9.72
8 Leaden 278 4.99 47 144 154 4.95 479 4.01
9 Yellow 454 8.15 63 1.93 31 1 548 4,59
10 Brown 402 7.22 181 5.56 122 3.92 705 5.91
11  Control 36 0.65 2 0.06 9 0.29 47 0.39

Total 5568 3256 3110

Average 506.18 296 28§'7

Table.14 Colour preference on oviposition of gravid Aedes aegypti in indoor, outdoor and in-
bush conditions (colour experiment)

Sr Percentage Percentage In- Percentage Total
No Colours Indoor %) Outdoor %) Bush %) Total Peri%tage
1 Black 29 13.18 20 17.39 25 19.08 74 15.88
2 White 13 5.91 1 0.87 4 3.05 18 3.86
3 Reddish brown 26 11.82 20 17.39 19 145 65 13.95
4  Red 26 11.82 18 15.65 18 13.74 62 13.3
5  Greenish black 24 10.91 9 7.83 14 10.69 47 10.09
6  Green 14 6.36 10 8.69 12 9.16 36 7.73
7 Blue 22 10 13 11.3 15 11.45 50 10.73
8 Leaden 20 9.09 8 6.96 8 6.11 36 7.73
9  Yellow 16 7.27 4 3.48 4 3.05 24 5.15
10 Brown 17 7.73 11 9.57 10 7.63 38 8.15
11  Control 13 5.91 1 0.87 2 1.53 16 3.43
Total 220 115 131

Average 20 10.45 11.91
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Table.15 Number of different containers harboring Aedes aegypti larvae in intervention area

(Ywa Thit village)

“ . 8 Containers
s8® £3g .8 E Major Minor Miscellaneous
Survey =3 =3 &g 2
g8 o8 S 2 Inspect L L Inspect L
2 o 8 E‘ od Positivity Inspected Positivity ed Positivity
Pre-intervention 50  35(70%) 24 14 82 31(37.8%) 125 24(19.2%) 82 42(51.22%)
During intervention 50  27(54%) 2 5 81 16(19.75%) 103 12(11.65%) 40 18(45%)
During intervention 50 10(20%) 1 1 82 2(2.44%) 111 6(5.41%) 67 11(16.42%)
Post-intervention 50 4(8%) 0 0 76 0(0%) 97 3(3.09%) 30 1(3.33%)
Highly Highly Highly
significant significant significant
p<0.01 p<0.01 p<0.01
X>=47.76 x>=23 x>=50

Table.16 Number of different containers harboring Aedes aegypti larvae in non-intervention

area (Tha Phan Pin village)

5 B Containers
Survey = g g ﬁ :E g Major Miner Miscellaneous
=] [=%] '5-
= Yo 1"35“ Positivity  Inspected  Positivity I“fgm Positivity
Angust (2019) 30 36(7T2%) 22 14 149 47(31.54%) 63 17(26.98%) 42 30(71.43%)
September (20187 50 38(76%) 46 11 147 38(2657%) 63 12(18.05%) 42 35(8333%)
Oetober (2019) 50 34(6E%) 41 19 148 33(33.81%) 71 20028179 29 24(82.76%)
November (2018) 30 38(76%) 42 25 151 61(40.40%) 73 26(37.18%) 55 49(92.45%)
Mot Mot .
emificant emificamt Significant
r=0.05 r=0.05 p=0.05
F=0.13 F=TE3 #=9E8

Table.17 Larval indices of intervention and non-intervention areas in Hinthada District

Ywa Thit village/Intervention area Tha Phan Pin village/Non-intervention area
. Pre- During During Post- August  September  October November
Indices jntervention intervention intervention intervention | (2019) (2019) (2019) (2019)
Aug. (2019)  Sept. (2019)  Oct. (2019) Nov. (2019)
HI 70 54 20 8 72 76 68 76
Cl 33.56 20.54 7.31 1.97 37.01 34.27 39.11 49.29
Bl 194 92 38 8 188 170 194 278

HI = House Index, CI = Container Index, Bl = Breteau Index, p<0.01
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Table.18 Percentage reduction of key containers in intervention and non-intervention areas

Areas Pre-intervention  Post-intervention Percentage reduction
Ywa Thit village (Intervention area) 24 0 100%
Tha Phan Pin village (Non-intervention area) 22 42 90.91% increased

Table.19 Percentage reduction of key premises in intervention and non-intervention areas

Areas Pre-intervention Post-intervention Percentage reduction
Ywa Thit village (Intervention area) 14 0 100%
Tha Phan Pin village (Non-intervention area) 14 25 78.57% increased
Discussion

Aedes aegypti is a vector of dengue in urban areas but now the species are distributed in
rural areas in Myanmar. The present survey (2018 to 2019) studied the number of DHF cases and
death was found to be higher in under 12 years age group than in above 12 years age group. The
highest number of DHF patients was also occurred in wet season while the lowest was found in
dry season in all six study areas of Hinthada District according to public health center report in
Hinthada Township, 2021.

In present study, the highest number of positive containers and key containers, and highest
positivity rate were recorded in concrete jars followed by bago jars, plastic drums, concrete barrels,
metal drums and concrete tanks which were found to be more widely used for storing water, and
not completely covered and treated of water, and concrete jars were predominated ones for larval
breeding in all areas of Hinthada District. Other researchers revealed that same positivity of water
storage containers and metal drums were recorded as key containers in Thakayta, Yangon Region
(Ni War Lwin, 2013) and Hpa-an Township, Kayin State (Maung Maung Mya et al., 2015). In
minor type, the highest number of positive containers and key containers, and highest positivity
rate were observed in small bago jars, followed by earthen pots in Laymyethna Township; earthen
pots, followed by flower bidets in Zalun Township; and earthen pots, followed by plastic bowls
and plastic buckets in the remining areas in three seasons. These containers were also examined to
be not carefully cleaned or changed of water and good breeding places of larvae. Similarly, it was
revealed that the high number of larvae positivity was in small bago jars in Thakayta Township,
Yangon Region (Ni War Lwin, 2013). In positivity of miscellaneous containers, the highest
number and positivity were observed in bamboo bowls, followed by broken earthen pots, broken
plastic bowls, broken bago jars, discarded tins, coconut shells, discarded tires and milk tins; and
key containers were only occurred in bamboo bowls, broken bago jars and discarded tires in
Hinthada District. These positive containers were examined to be not carefully discarded and filled
with clean water for attractive breeding sources of Aedes aegypti larvae. The highest number of
positive containers was studied in wet season and the lowest in dry season. Gould et al. (1970)
mentioned that the natural breeding sites are more difficult to control than artificial containers, but
for disease and pest control, it will be necessary to reduce or possibly eliminate these sources of
vector species.

In seasonal occurrence of Aedes aegypti larvae in different types of container, the present
finding pointed out that the positive rate of households in wet season was higher than other seasons
in all study areas. In number of positive containers in three container types, the highest number of
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positive containers was studied in major type, followed by minor type whereas the lowest was in
miscellaneous type in all seasons. In positivity rate of different container types, the positive rate
was recorded to be higher in miscellaneous than other container types in all seasons. Maung Maung
Mya et al. (2015) also stated that the distribution of Aedes larvae in wet season was higher than in
cool and dry seasons. Larval abundance also coincided with the periods of greatest rainfall,
probably reflecting the cultural habit of collecting rainwater when it was available and also the
abundance of unmanaged water sources (Strickman and Kittayapong, 2002).

In the present study, the highest seasonal prevalence or positivity of larvae was found in
wet season followed by in cool season and lowest was found in dry season in both years, 2018 and
2019. The present study revealed that the highest Aedes larvae positivity was found in Hinthada
and Laymyethna Townships in dry season (2018 and 2019). Same result had been found in Dala
Township, Yangon Region in dry season (Pe Than Htun et al., 2010). In wet season, the highest
positivity of Aedes aegypti larvae in water containers was found in Kyangin Township in 2018 and
Hinthada Township in 2019. In cool season, the high positivity was found in Kyangin Township
in 2018 and Ingapu Township in 2019. Result in wet season was agreed with the results of Kyi
Myint Tine and Thakayta Townships, the prevalence of Aedes larvae were high in water containers
in wet season (Tun Lin et al., 1995 and Maung Maung Mya et al., 2011).

The present observation showed that the seasonal variation of recorded key containers in
positive containers from 50 houses was significantly found to be higher in cool season than other
seasons in all six study areas. Because, the breeding of Aedes aegypti larvae was examined to be
the highest in various water storage containers that stored rain water without changing or cleaning
of water or covering completely with lids and with retaining of water for long periods for a
requirement of domestic usage. Similarly, Ahmed et al. (2019) reported that the containers that
retained water for long periods of time make good are suitable breeding habitats for mosquitoes
such as the different water holding artificial containers. In the present finding, the seasonal
variation of recorded key premises in positive households from 50 houses was higher in wet season
than other seasons in all six study areas. In addition, the high number of households was observed
that had three and above positive containers without completely covering of lids were placed under
roof gutter to store rainwater in this season. Tin Mar Yi Tun (2007) likely found that the high
number of key premises in all areas was high in rainy season than other seasons.

The seasonal variation of larval indices (HI, Cl and Bl) was investigated to be higher in
wet season than other seasons in all study areas of Hinthada District during the study period. Many
households were more and more storing of clean water, and well received rainwater in various
containers for domestic usage that were supported to the breeding places for dengue vectors in wet
season. Same larval indices had been found in Shwe Pyi Thar Township, Hmawbi and Thakayta
Townships, and Hpa-an Township (Maung Maung Mya et al., 2011, 2013 and 2016).

Among six study areas, Hinthada Township was a high-risk area of DHF due to high Index
values of HI in wet season, CI in dry season, Bl in wet and dry seasons. The environment of
Hinthada District had highest rainfall (1387 to 1904 mm), maximum relatively humidity (84-88%)
and moderate temperature (28°C) which were favorable for the breeding of Aedes mosquitoes;
increased the maximum number of positive containers and caused to the high number of DHF
patients. Wongkoon et al. (2013) similarly mentioned that rainfall, daily maximum rainfall and
minimum/ maximum/ mean temperatures were associated with the dengue incidence.

The colour preference experiment showed that the percentage of laid eggs was recorded to
be the highest in a black coloured ovitrap and the lowest was in a clear white (control) in all indoor,
outdoor, and in-bush conditions. In frequency of oviposition, the present finding stated that the
maximum percentage of frequency on oviposition was recorded in a black coloured ovitrap while
the minimum in white and clear white (control) was equally in indoor condition and outdoor
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conditions. The maximum percentage of frequency was in black whereas the minimum was in clear
white (control) in in-bush condition. In three conditions, the number of laid eggs by gravid Aedes
aegypti females was the highest indoor, and the lowest was in-bush. In three conditions, the
frequency of oviposition was the highest indoor and the lowest was outdoor. David et al. (2011)
reported that gravid Aedes females preferred to oviposit in black and blue coloured ovitraps equally
well, with less oviposition in brighter coloured ovitraps such as orange and white under natural
conditions in residential areas. Subrat et al. (2014) also mentioned that, Ae. aegypti female laid a
maximum of eggs in black ovistrip in dark and lighted condition and no or minimum eggs on white.

One-gram weight of only one Colisa labiosus consumed the highest number of about 1000
larvae and the lowest number of 400 larvae were found in 1 to above 30 litre-water volume of
various containers against Aedes aegypti larvae per day in field-based survey. It was similarly
mentioned that one-gram weight of Colisa labiosus consumed about 1000 larvae within 24 hours
(Maung Maung Mya et al.,2016). When compared with other above larvivorous fish species,
Colisa labiosus was found the suitable species for predatory rates and better effective to control
the Aedes immature larvae.

During intervention, Ae. aegypti immature stages were reduced apparently over 50% within
one month with introducing of larvivorous fish in first month of the intervention period and the
positivity rates were significantly decreased (p<0.01) 0% in major, 3.09% in minor and 3.33% in
miscellaneous containers in Hinthada Township in the post-intervention period. However, in
Ingapu Township, the positivity rates of three container types were not reduced significantly and
apparently increased from pre- to post-intervention period.

After intervention period, the larval indices in test area as HI, Cl and Bl were significantly
declined (p<0.01) from 70, 33.56 and 194 in the pre-intervention period to eight, 1.97 and also
eight in the post-intervention period respectively. While, in control area of Ingapu Township, the
larval indices were not significantly reduced (p<0.01) and highly increased in post-non-
intervention period. Similar biological control study by different researchers found that the larval
indices were significantly declined by using biological control method in the intervention areas
(Nyunt Nyunt Oo et al., 2018 and Maung Maung Mya et al., 2019).

In pre-and post-intervention surveys, the percentage reductions of key containers and key
premises were reduced as 100% (P=0.001) in intervention area. Although, in control area, the
percentage reductions were not significantly different to be the reduction i.e. 90.91% in key
containers and 78.57% in key premises. Similar findings were also observed by using biological
control method in intervention survey (Nyunt Nyunt Oo et al., 2018 and Maung Maung Mya et al.,
2019).

Kumar and Hwang (2006) mentioned that larvivorous fishes had been widely used as
biocontrol agents of mosquito larvae, but they had their own limitations as they did not survive for
long in small containers. The previous finding was more or less agreed with the observations of
the present study. During intervention period, the larvivorous fish could not be jumped out from
various water storage containers whenever were filled with water and heavy rain because the
containers were partially covered with plastic and bamboo nets in accordance with participating of
the local community. When there were not any disturbed conditions, the fish also survived and
could tolerate apparently for longer period (about 4 months) in water storage containers. Hasan
(2014) reviewed the similar result that the effectiveness of any control programs is associated with
the public’s attitude, knowledge and practice. The present survey observed that the effective
control of Aedes mosquito breeding places was best addressed by biological control method, using
larvivorous fish with community participation in the test area of Hinthada Township.
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Summary

Seasonal prevalence of Aedes aegypti larvae in various water storage containers was
investigated comparatively and found highest in wet season in six areas of Hinthada District. The
seasonal variations of key containers, key premises, larval indices (HI, Cl and Bl) in six areas were
described and compared to each other and observed the highest in wet season. In various positive
containers, concrete jars of major type, earthen pots of minor type and bamboo bowls of
miscellaneous type were examined to be highly positive and predominant ones for breeding
habitats of Ae. aegypti throughout the field survey. The positive rate and number of positive
containers and larval indices were found to be higher in wet season than other seasons. The larval
prevalence in various containers was observed to be significantly different (p<0.05) between six
study areas in accordance with the different seasons. By doing colour attraction experiment, 11
coloured ovitraps were used and oviposition test was carried out for 3 months (three replications)
in Ywa-Thit village of Hinthada Township. The percentage of laid eggs and frequency of
oviposition were investigated to be the highest in indoor condition than other conditions. The
number of laid eggs and frequency on oviposition were studied and described to be the maximum
in black coloured ovitrap whereas the minimum was in clear white (control). By using larvivorous
fish, a biological control survey was conducted to eliminate the breeding sources; and the
entomological indices were calculated. Predatory rate of a Colisa labiosus (1g and 6 cm in size)
larvivorous fish on immature stages of Ae. aegypti was found to be about 1000 larvae per day.
After intervention survey using larvivorous fish, larval indices in intervention area were
significantly reduced (p<0.01) from pre- to post-intervention period. The percentage reduction in
number of key containers and key premises was examined to be 100% in the final survey. C.
labiosus was very effective as biological control agent against Ae. aegypti breeding in domestic
water storage containers. Entomological parameters (HI, ClI and Bl indices), key containers, key
premises and DF/DHF endemicity were occurred to be significantly associated with weather
parameters (rainfall, temperature and relative humidity) seasonally.
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(J-G)l CHEMICAL AND PHARMACOLOGICAL STUDY OF BIOACTIVE
SECONDARY METABOLITES FROM PSEUDOMONAS AERUGINOSA

Su Swe Su”

Abstract

This research focuses on the chemical and pharmacological study of bioactive secondary
metabolites in the Pseudomonas aeruginosa isolated from the clinical soil sample collected from
Insein General Hospital, Yangon Region. The isolated P. aeruginosa was cultured on nutrient agar
medium in the large scale and the culture was subsequently centrifuged at 4 °C and 3500 rpm for 20
minutes. Extraction and Isolation was carried out by eastablished methods. In the determination of
chemical constituents, alkaloids, a-amino acids, carbohydrates, carboxylic acids, flavonoids,
phenolic compounds, steroids and terpenoids were observed in the chloroform extract of isolated P.
aeruginosa. The total phenols content (50.64 £ 1.5 mg GAE/g), total flavonoids content (24.70 +
2.2 mg QE/qg), total steroids content (50.43 £ 4.01 mg CE/g) and total carbohydrates content (28.4
+ 0.5 mg GE/g) and total proteins content (4.43 + 0.8 mg BSAE/q) of the chloroform extract were
also determined according to the appropriate reported methods. From the silica gel column
chromatographic separation, five compounds: 1-hydroxyphenazine, phenazine-1-carboxylic acid,
cyclo-(L-Leu-L-Pro), cyclo-(D-Pro-D-Leu) and cyclo-(D-Pro-L-Val) were isolated from the
chloroform extract of P. aeruginosa. The isolated compounds were structurally identified by using
modern spectroscopic techniques: 1D and 2D NMR spectroscopic methods, and mass spectrometric
method. The chloroform extract of P. aeruginosa was found to possess high activity against all
tested microorganisms: A. tumefacines (N.I.T.E — 09678), B. subtilis (N.C.T.C-8236), B. pumilus
(N.C.1.B-8982), C. albicans (-), E. coli (N.C.1.B-8134), P. aeruginosa (6749) and S. auerus
(N.C.P.C6371). The isolated phenazines:1-hydroxyphenazine and phenazine-1-carboxylic acid
were also found to be potent in antimicrobial activity against all tested microorganisms with the
inhibition zone diameters ranged between 18 ~ 32 mm, whereas the remaining three
diketopiperazines showed mild antimicrobial activity. Among five isolated compounds, 1-
hydroxyphenazine (ICso = 14.12 pg/mL) and phenazine-1-carboxylic acid (1Csp = 14.91 pg/mL)
were found to exhibit good antiproliferative activity against human breast cancer cell MCF7 and the
remaining three compounds: cyclo(L-Leu-L-Pro) (ICsp = 176.46 ug/mL), cyclo(D-Pro-D-Leu)
(1Cs0 = 87.72 ug/mL) and cyclo(D-Pro-L-Val) (ICso = 196.54 g /mL) have mild antiproliferative
activity.

Keywords: Pseudomonas aeruginosa, DNA sequencing technique, biological activities, 1-
hydroxyphenazine, phenazine-1-carboxylic acid, cyclo(L-Leu-L-Pro), cyclo(D-Pro-
D-Leu), cyclo(D-Pro-L-Val)

1. Introduction

Pseudomonas is a genus of gram-negative, rod-shaped, aerobic gamma-proteo-bacteria that
can cause diseases for animals, including humans. Pseudomonas aeruginosa is one of the main
organisms which is responsible for drug-resistant nosocomial infections, and is one of the leading
causes of bacteremia and pneumonia in hospitalized patients. Pseudomonas is a large group of
free-living bacteria that live primarily in soil, seawater, and fresh water. The soil isolate bacteria
P. aeruginosa was reported to contain bioactive constituents like phenazine (pyocyanin, 1-
hydroxy-phenazine, phenazine-1-carboxamide and phenazine-1-carboxylic acid) which serve as

* Department of Chemistry, Yadanabon University
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electron shuttles in reduction and solubilization of Fe (111) (Hernandez et al., 2004) and function
as antibiotics (Baron and Rowe, 1981). A study was also reported on secondary metabolites, such
as diketopiperazines and phenazine derivatives compounds from the Antarctic strain, P.
aeruginosa, along with their antibacterial activity. The present research focussed on some
chemicals and some pharmacological activities of bioactive secondary metabolites from
Pseudomonas aeruginosa. Hydroxyphonazinel (1) and phenazine carboxylic acid (2) were found
to be useful as anti bacterial and anti fungi agents.

2. Materials and Methods
2.1  Collection of Soil Sample

In this research work, soil samples (A and B) were collected from two places in Insein
General Hospital, Yangon Region during July 2017. After removal of the impurity, one soil sample
(A) was collected from the surface soil and another one (B) collected from the soil of 15 cm depth
for the isolation of bacteria. After three days, soil bacteria were isolated by the serial dilution
method on nutrient ager medium.

2.2 Isolation, Characterization and Identification of P. aeruginosa
2.2.1 Isolation and characterization of bacterial strains from the soil sample

The four pure cultured bacterial strains: Al from soil sample A, and B1, B2 and B3 from
soil sample B were obtained (Atlas and Snyder, 2006). The isolated bacteria were characterized by
microscopic examination and by conventional biochemical tests (Atlas and Synder, 2006; Garcia
and Isenberg, 2007). According to the results from biochemical tests, the bacterial strain showing
similar characters of P. aeruginosa (Bisen and Kavita, 1998) was chosen for further experiments.

2.2.2 ldentification of the selected bacterial strain by DNA sequencing technique

The selected isolated bacterial strain was subjected to genotopic molecular confirmation
using DNA sequencing technology. Firstly, about 25 mL of nutrient broth medium at pH 7 was
prepared and inoculated with two loops full culture of the isolated bacteria in 250 mL conical flask.
It was then incubated at 37 °C in an incubated shaker for overnight providing the bacteria solution.
Secondly, the DNA of the P. aeruginosa was extracted using Genomic DNA extraction kit (Real
Genomics, Canada) according to the bacterial genomic DNA isolation protocol and the purity of
the extracted genomic DNA was checked by using agarose gel electrophoresis (Amutha and
Kokila, 2014). This experiment was performed in the Pharmaceutical Research Department, Insein,
Yangon. Thirdly, the extracted genomic DNA was used as a template in PCR amplification which
was carried out in 0.2 mL PCR tubes with 10 pL reaction volume with the composition as shown
in Table 2.1.
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Table 2.1 Composition of PCR Reaction Mixture

Reaction mixture Volume (pL)
PCR buffer (10X) with MgCl; (1.5 mM) 2.5
dNTPs mixture (0.5 mM each) 2.0
Taq DNA polymerase (5U/ uL) 0.3
Primer F (10 nM) 0.6
Primer R (10 nM) 0.6
Template DNA (the extracted DNA from P. aeruginosa) 4.0
Total 10.0

Table 2.2 PCR Program Used to Amplify 16S rRNA

Stage of PCR Time (min) Temperature (°C) No. of cycle
Pre-PCR Hot start 3 95 1
Denaturation 0.5 95
PCR Annealing 0.5 50} 35
Extension 2 72
Post -PCR Final extension 10 72 1
Hold 4

Amplification was performed using thermal cycler and with a temperature profile
standardized for 16S rRNA gene amplification. The PCR program used to amplify the 16S rRNA
is shown in Table 2.2. The PCR products obtained through amplification with two universal
targeting 16S rRNA primers (27F (5’ AGAGTTTGATCMTGGCTCAG-3’) (M = C or A) and
1492R (5'GGYTACCTTGTTACGACTT 3" (Y = C or T) were subjected for sequencing using
same upstream and downstream primers (Amutha and Kokila, 2014) and the present work was
carried out in Bio Basic Lab, Singapore. Finally, molecular confirmation of the isolated bacteria
was carried out by performing BLAST (Basic Local Alignment Search Tool) against the (National
Center for Biotechnology Information) NCBI data.

2.3 Preparation of Chloroform Extract of the Selected Bacteria

The isolated bacteria chosen was cultured on nutrient broth medium in the large scale
subsequently, the culture was centrifuged with 3500 rpm for 20 min at 4 °C. The cell-free
supernatant was extracted with chloroform for 10 times to get the chloroform soluble compounds
by liquid-liquid partition between chloroform and the culture solution 1:1 (v:v). This process was
done according to the ultrasound-assisted extraction to give 0.03 % (w/v) of chloroform extract.
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2.4 Determination of Chemical Constituents of the Chloroform Extract of the Isolated
Bacteria

(@) Qualitative determination of chemical constituents present in the chloroform extract

The chemical constituents such as alkaloids, a-amino acids, carbohydrates, cardiaic
glycosides, flavonoids, glycosides, organic acids, phenolic compounds, proteins, reducing sugars,
starch, steroids and terpenoids were qualitatively determined according to the appropriate reported
methods (Dhivya and Manimegalai, 2013; Marini-Bettolo et al., 1981; Harborne, 1984; Robinson,
1983).

(b)  Determination of total phenol content by Folin-Ciocalteu Reagent method

The total phenol content of chloroform extract of the selected bacteria was estimated by
Folin-Ciocalteu (F-C) reagent method. The extract solution (1000 pg/mL) was mixed with 5 mL
of F-C reagent (1:10) in a test tube and incubated for about 5 min. To each test tube, 4 mL of 1 M
sodium carbonate was added and the test tubes were kept at room temperature for 15 min and UV
absorbance of reaction mixture was read at Amax 765 nm. The blank solution was prepared as the
above procedure by using distilled water instead of sample solution. Total phenol content was
estimated as milligram gallic acid equivalent per gram (mg GAE/g) of extract (Song et al., 2010).

(© Determination of total flavonoid content by aluminium chloride method

The total flavonoid content of chloroform extract of the selected bacteria was estimated by
aluminium chloride method. The extract solution (1000 pg/mL) was mixed with 1.5 mL of
methanol, 0.2 mL of 1 % AIClssolution and 2.8 mL of distilled water. The absorbance of reaction
mixture was at Amax 415 nm. The blank solution was prepared as the above procedure by using
distilled water instead of sample solution. Total flavonoid content was estimated as milligram
quercetin equivalent per gram (mg QE/g) of extract (Song et al., 2010).

(d) Determination of total steroid content by Zak’s method

The total steroid content of chloroform extract of the selected bacteria was estimated by
Zak’s method. The extract solution (1000 pg/mL) was prepared by ferric chloride diluting agent.
The test sample solution (5 mL) was added 4.0 mL of concentrated sulphuric acid to each tube.
After 30 min incubation, intensity of the colour was read at 450 nm. The blank solution was
prepared as the above procedure by using ferric chloride diluting agent instead of sample solution.
Total steroid content was estimated as milligram cholesterol equivalent per gram (mg CE/g) of
extract (Zak et al., 1981).

(e) Determination of protein content by biuret method

A calibration curve of the standard protein solutions bovine serum albumin (BSA) is used
to determine the total protein in the unknown. This (BSA) compound reacts with biuret reagent to
give an indigo coloured product with absorption maximum at 560 nm. The sample solution (1 mL)
was added with 4 mL of biuret reagent mixed and allowed to stand for 30 min at room temperature.
The intensity of the violet to indigo colour developed was read at 560 nm. The blank solution was
prepared as the above procedure by using distilled water instead of sample solution. The protein
content was expressed as milligram of BSA equivalent per gram of sample solution (Stoscheck,
1990).
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()  Determination of carbohydrate content by anthrone method

The total carbohydrate content was estimated by the method of anthrone (Hedge et al., 1962).
Carbohydrate is first hydrolysed into simple sugars using dilute hydrochloric acid. In hot acidic
medium glucose is dehydrated to hydroxmethyl furfural. This compound forms with anthrone as a
green coloured product. The extract solution (5 mL) was added with 2.5 mL of anthrone reagent
and allowed to stand for 10 min. The intensity of the green to dark green colour developed was
read at 630 nm. The blank solution was prepared as the above procedure by using distilled water
instead of sample solution. The carbohydrate content was expressed as milligram of glucose
equivalent per gram of sample.

2.5 Isolation and Identification of Bioactive Compounds from the Chloroform Extract

The chloroform extract (5 g) prepared from the selected bacterial strian was separated by
using silica gel column chromatographic method and different polarities of solvent systems of pet-
ether, PE: EA in 9:1, 4:1, 7:3, 3:2 and 1:1 v/v. On chromatographic separation, six main fractions
(F-1 to F-VI) were collected after examining on precoated TLC plates. On successive column
chromatographic separation of the main fractions, compound 1 was obtained as a yellow crystal in
12 mg (0.24 % yield) from the sub-fraction F2b2 of F-11, 34.6 mg of compound 2 was obtained as
a yellow amorphous powder in 0.72 % vyield from the sub-fraction F3b of F-IlI, two colourless
solid compounds: 3 (17 mg, 0.34 %) and 4 (4.5 mg, 0.09 %) were respectively isolated from the
sub-fractions: F4b2 and F4b3 of F-1V, and compound 5 was obtained as a yellow oil in 0.18 %
(10.4 mg) from the sub-fractions F5b and F6a of F-V and F-VI. The yield percentages were
calculated based on the chloroform extract.

2.6 Identification of the Isolated Compounds 1 to 5

The isolated secondary metabolites were structurally identified by using modern NMR
spectroscopic techniques such as *H NMR, *C NMR, COSY, HSQC, HMBC, ROESY and Mass
spectroscopies, and also compared with the reported data. The NMR and Mass spectra of the
isolated compound were measured at Division of Natural Product Chemistry, Institute of Natural
Medicine, and University of Toyama, Japan.

2.7 Investigation of Some Biological Activities of Chloroform Extract and the Isolated
Compounds

(@) Determination of antimicrobial activity of chloroform extract and isolated

compounds by agar disc diffusion method

The screening of antimicrobial activity of the chloroform extract of selected bacteria and
the isolated compounds were carried out by agar disc diffusion method (Perez et al., 1990) at
Department of Chemistry, University of Yangon, Myanmar. In this experiment, seven species of
microorganisms namely Agrobacterium tumerfaceins (N.I.T.E -09678), Bacillus subtilis (N.C.T.C-
8236), Bacillus pumilus (N.C.1.B-8982), Candida albicans (-), Escherichia coli (N.C.I.B-8134),
Pseudomonas aeruginosa (6749) and Staphylococcus aureus (N.C.P.C-6371) were used.

(b) Determination of antioxidant activity of the chloroform extract

In this experiment, DPPH (2 mg) was thoroughly dissolved in EtOH (100 mL). This
solution was freshly prepared in the brown coloured reagent bottle and stored in the fridge for no
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longer than 24 h. The chloroform extract of P. aeruginosa (1.6 mg) and 10 mL of EtOH were
thoroughly mixed by shaker. The mixture solution was filtered and the stock solution was obtained.
By adding with EtOH, the sample solutions in different concentrations of 160, 80, 40, 20, 10 and
5 ng/mL were prepared from the stock solution. The effect on DPPH radical was determined. The
control solution was prepared by mixing 1.5 mL of 50 uM DPPH solution and 1.5 mL of EtOH
using shaker. The test sample solution was also prepared by mixing thoroughly 1.5 mL of 50 uM
DPPH solutions and 1.5 mL of each sample solution. The mixture solutions were allowed to stand
at room temperature for 30 min. Then, the absorbance of each solution was measured at 517 nm
by using UV-1650 spectrophotometer. Absorbance measurements were done in triplicate for each
concentration and then mean values so obtained were used to calculate percent inhibition of
oxidation (Bugchi et al., 1998). The capability to scavenge the DPPH radical was calculated by
using the following equation:

A A -(A -A
% |nh|b|t|0n = [ DPPH (ASampIe Blank) ]xlOO
DPPH

where, % Inhibition = percent inhibition of test sample
ApppH = absorbance of DPPH in EtOH solution
Asample = absorbance of sample + DPPH solution
Agiank = absorbance of sample + EtOH solution

(© Determination of ferric reducing antioxidant power by cyanoferrate method

Fe(I1l) reduction is often used as an indicator of electron donating activity, which is an
important mechanism of phenolic antioxidant action. The reducing power of extract was
determined by using the cyanoferrate method. The different concentrations of 1 mL sample extracts
and positive control solutions were mixed with 2.5 mL of phosphate buffer (pH 6.6) and 2.5 mL
of 1 % potassium ferricyanide. The mixture was incubated at 50 °C for 20 minutes. A portion (2.5
mL) of 10 % trichloroacetic acid was added to the mixture to stop the reaction, which was then
centrifuged at 3,000 rpm for 10 minutes. 2.5 mL of upper layer solution was mixed with 2.5 mL
of distilled water and 0.5 mL of 0.01 % FeCls solution and the absorbance measured at 700 nm
were recorded. Each experiment was carried out at least three times and the data presented as an
average of three independent determinations. The ferric reducing antioxidant activity was
calculated by the following equation (Moein, et al., 2008).

A -(A

-A
% FRAP — [ control sample Blank) ] x 100
A

control

where % FRAP = % ferric reducing antioxidant power
A contror =absorbance without sample solution, Asample=  absorbance of sample
Ak = absorbance of sample + distilled water solution

(d)  Determination of diabetic activity of the chloroform extract

(i) Determination of a-amylase inhibitory activity
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The enzyme inhibitory activity was expressed as a decrease in units of maltose liberated
(Puls et al., 1977). A modified dinitrosalicylic acid (DNS) method was adopted to estimate the
maltose equivalent 1mL of the tested samples were pre-incubated with 1 mL of phosphate buffer
and 2 mL of a-amylase at 37 °C for 20 min and thereafter 0.4 mL 1% starch solution was added.
The mixture was further incubated at 37 °C for 30 min. Then the reaction was stopped by adding
2 mL of DNS reagent and the contents were heated in a boiling water bath for 10 min. A blank was
prepared without extract and another without the amylase enzyme, replaced by equal quantities of
buffer. The absorbance was measured at 540 nm. The reducing sugar released from starch was
estimated as maltose equivalent from a standard graph. Acarbose was used as standard. The anti-
diabetic activity was determined through the inhibition of a-amylase which was expressed as a
percentage of inhibition and calculated by the following equations:

% Inhibition = A comror = (A sampie = A ienid) x 100
A control
where % Inhibition = % a-amylase inhibition

Acontrol = @bsorbance without sample solution, Asample= absorbance of sample
Agiank = absorbance of sample + distilled water solution

The a-amylase inhibition (ICsp) is expressed as the test substance concentration (ug/mL)
that results in a 50 % a-amylase inhibition of the sample. The ICso values were calculated by linear
regressive excel program. The standard deviation was also calculated by the following equation.

= — - =
Standard Deviation (SD) = \/(X_Xl) +(X=%) XX,

(n-1)

where X = average % inhibition
X1+ X2+ ....+Xp = % a-amylase inhibition of test sample solution
n= number of time

(i)  Determination of a-glucosidase inhibitory activity

The a-glucosidase inhibitory activity was measured the procedure described by (Puls et al.
1977). The a-glucosidase was assayed using 0.4 mL of sample extract and 1mL of 0.1 M phosphate
buffer (pH 6.9) containing 2 mL of a-glucosidase solution, which was then incubated at 37 °C for
10 min. After the pre-incubation period, 0.5 mL of 0.005M p-nitrophenyl-a-D-glucopyranoside
solution was added to each well at timed intervals. The reaction mixtures were incubated at 37 °C
for 5 min. After incubation, absorbance readings of the sample was recorded at 405 nm and
compared with a control that had 0.4 mL of buffer solution in place of the extract. Acarbose was
used as standard. The anti-diabetic activity was determined through the inhibition of a-glucosidase
which was expressed as a percentage of inhibition and calculated by the following equations:

A

Sl -(A -A
% Inhibition = control (A sample Blank) % 100

control

where % Inhibition = 9% a-glucosidase inhibition
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Aconrol = absorbance without sample solution, Asample=  absorbance of sample
Asank = absorbance of sample + distilled water solution

The a-glucosidase inhibition (ICso) is expressed as the test substance concentration
(ug/mL) that results in a 50 % a-glucosidase inhibition of the sample. The ICso values were
calculated by linear regressive excel program. The standard deviation was also calculated by the
following equation:

Standard Deviation (SD):\/(X"‘l)z““(xzxz)z)+ """ (x—x,
n-1

where X

average % inhibition,

number of times

n

X1+ X2+ ...+ Xn % a-glucosidase inhibition of test sample solution

(e) Determination of cytotoxicity of the chloroform extract

The cytotoxicity of chloroform extract of P. aeruginosa was investigated by using brine
shrimp lethality bioassay according to the procedure described by Dockery and Tomkins, 2000.
The brine shrimp (Artemia salina) was used in this study for cytotoxicity bioassay (Ali et al., 2016).
Brine shrimp cysts (0.5 g) were added to the 1.5 L of artificial sea water bottle. This experiment
was carried out at the Department of Chemistry, Yangon University, Myanmar. One mL of each
solution of crude extracts (1, 10, 100, 1000 ppm) was added and the plate was then kept at room
temperature in the dark. After 24 h, the dead larvae were counted in each well under the magnifier.
The still living larvae (A) were killed by addition of ca. 0.5 mL methanol so that subsequently the
total number of the animals (G) could be determined. The control solution was prepared as the
above procedure by using distilled water instead of sample solution. The mortality (M) was
calculated in %. Each test row was accompanied by a brine solution (number B). The mortality
rate M was calculated by using the following formula:

M= [M} x100

(G-N)
where M = percent of the dead larvae after 24 h
A = number of the dead larvae after 24 h
B = average number of the dead larvae in the brine solution after 24 h
N = number of the dead larvae before starting of the test.
G = total number of brine shrimps
() Investigation of antiproliferative activity of chloroform extract and the isolated

compounds against Human Cancer Cell Lines

Antiproliferative activity of chloroform extract from the selected bacteria was investigated
in in vitro by using cancer cell lines at Division of Natural Product Chemistry, Institute of Natural
Medicine, and University of Toyama, Japan. The cell lines used were Hela (human cervix cancer
cell), A549 (human lung cancer cell) and MCF7 (human breast cancer cell). K562 p-Minimum
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essential medium with L-glutamine and phenol red (a-MEM, Wako) were used for cell cultures.
All media were supplemented with 10 % fetal bovine serum (FBS, sigma) and 1% antiobiotic
antimycotic solution (Sigma). For MCF 7 cell, 1 % of 0.1 M non-essential amino acid (NEAA,
Gibco) and 1% of 1mM sodium pyruvate (Gibco) were also supplemented. The in vitro
antiproliferative activity of the crude extracts was determined by the procedure described by (Win
et al. 2015). The concentrations of the crude extracts were 200, 100, 10 pg/ mL and 10, 1, 0.1 mM
for positive control were prepared by serial dilution. Cell viability was calculated from the mean
values of the data from three wells using the equation below and antiproliferative activity was
expressed as the ICso (50 % inhibitory concentration) value. 5-fluorouracil (5FU) was used as
positive control. In vitro antiproliferative activity of the isolated compounds was determined
against MCF7 (human breast cancer cell) cell line by using CCK-8 Assay (Cell Counting Kit-8).
The % cell viability was calculated according to the following equation:

A -A
%Cellviability:[ festsample b'a”k}xloo

control ~ /““blank
Where, A test sample = absorbance of test sample solution, Acontro =absorbance of DMSO

Abiank = absorbance of CCK-8 reagent

3. Results and Discussion
3.1 Isolation and Selection of P. aeruginosa Soil Bacterial Strain

In the present work, one bacterial strain (A1) and three bacterial strains (B1, B2, B3) were
respectively isolated from the clinical soil samples A and B collected from the Insein General
Hospital, Yangon Region. According to the microscopic examination and biochemical tests, B2
was observed as a gram-negative bacteria with rod shape. Based on the results from phenotype and
biochemical tests, the isolated bacterial strain B2 could be identified as P. aeruginosa. The isolated
bacterial strain B2 was chosen for molecular confirmation using genotype examination with DNA
sequencing technique.

3.2 Molecular Confirmation of the Selected Bacterial Strain B2 Using DNA Sequencing
Technique

The DNA sequence confirmed the P. aeruginosa at molecular level, 16S rRNA gene region
was amplified and sequenced (Amuth and Kokila, 2014). Genomic DNA was extracted from
isolated bacterial strain B2 by the standard method. Sharp genomic DNA band in lane where in the
sample was loaded was clearly revealed without any contamination of proteins after screening with
agarose gel electrophoresis as illustrated in Figure 3.1 (a). The extracted DNA was used as a
template in PCR amplification of 16S rRNA gene region by using two universal primers. The PCR
products were photographed under ultraviolet light machine (Transillumnator; Uvite, UK) to detect
the specific amplified product by comparing it with 100 base pairs standard DNA ladder (Figure
3.1 (b)). From the PCR result, it can be clearly seen that the size of the PCR product of genomic
DNA might be expected to have 1500 bp.
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Figure 3.2 shows the consensus nucleotide sequence of the amplified segment of 16S rRNA
gene of P. aeruginosa. The DNA sequence was compared with NCBI gene bank database using
BLAST algorithm. The result showing a data gave high similarity (99-100 %) homology of the
search sequence with P. aeruginosa strain S 04 16S rRNA (accession number MT 626658.1).
Therefore according to the results of phenotypic tests, biochemical tests and genotypic
confirmation, the isolated bacterial strain B2 was finally identified as the strain of P. aeruginosa.

B2

Genomic DN

PCR product of

16S rRNA
44—

(a) (b)
Figure 3.1  Agarose gel electrophoresis of genomic DNA and PCR products after amplification
of the 16S rRNA gene

(@) Gel image showing genomic DNA extracted from the isolated bacterial strain
B2 (Ladder (250 - 10000 bp)

(b) PCR product of 16S rRNA

? Need Verification

ATGCAAGTCGAGCGGATGAAGGGAGCTTGCTCCTGGATTCAGCGGCGGACGGGTGAGT
AATGCCTAGGAATCTGCCTGGTAGTGGGGGATAACGTCCGGAAACGGGCGCTAATACC
GCATACGTCCTGAGGGAGAAAGTGGGGGATCTTCGGACCTCACGCTATCAGATGAGCC
TAGGTCGGATTAGCTAGTTGGTGGGGTAAAGGCCTACCAAGGCGACGATCCGTAACTG
GTCTGAGAGGATGATCAGTCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAG
GCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTG
TGAAGAAGGTCTTCGGATTGTAAAGCACTTTAAGTTGGGAGGAAGGGCAGTAAGTTAA
TACCTTGCTGTTTTGACGTTACCAACAGAATAAGCACCGGCTAACTTCGTGCCAGCAGC
CGCGGTAATACGAAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCGCGTA
GGTGGTTCAGCAAGTTGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATCCAAA
ACTACTGAGCTAGAGTACGGTAGAGGGTGGTGGAATTTCCTGTGTAGCGGTGAAATGC
GTAGATATAGGAAGGAACACCAGTGGCGAAGGCGACCACCTGGACTGATACTGACACT
GAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAA
ACGATGTCGACTAGCCGTTGGGATCCTTGAGATCTTAGTGGCGCAGCTAACGCGATAA
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GTCGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCC
CGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCTGGC
CTTGACATGCTGAGAACTTTCCAGAGATGGATTGGTGCCTTCGGGAACTCAGACACAG
GTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATG

Figure 3.2 Nucleotide sequence of the amplified segment of 16S rRNA gene of P. aeruginosa
3.3  Some Secondary Metabolites of the Isolated P. aeruginosa

According to the chemical screening on the chloroform extract of the isolated P. aeruginosa
(B2), it was observed that various secondary metabolites such as alkaloids, a-amino acids,
flavonoids, phenolic compounds, steroids, terpenoids, together with carbohydrates, organic acids
and proteins were present, however, cardiac glycosides, glycosides, reducing sugars and starch
were not detected. In addition, on the basis of chemical analyses, it was observed that the
chloroform extract of the isolated P. aeruginosa contained 50.64 + 1.5 mg GAE/qg of total phenol
content determined with spectrophotometric method by using Folin-Ciocalteu reagent, 24.70 + 2.2
mg QE/g of total flavonoid determined with spectrophotometric method using aluminium chloride
reagent, 50.43 + 4.0 mg CE/g of'total steroid determined by Zak’s method, 4.43 + 0.8 mg BSAE/g
of total protein estimated by Biuret method and 28.4+0.5 mg GE/g of total carbohydrate determined
by anthrone method.

3.4 Isolation, Characterization and Identification of the Isolated Compounds

The compounds (1 to 5) separated from chloroform extract of the isolated P. aeruginosa
were characterized by their physical properties such as melting points, Rt values, solubilities in
some solvents. All of the isolated compounds were structurally identified by using 1D and 2D
NMR spectroscopic techniques and mass spectrometry.

Compound 1: It is a yellow crystal (mpt. 152-157 °C, 0.24 % vyield). Its Rt value was observed to
be 0.6 (PE: EtOAC, 4:1 v/v). It is soluble in chloroform, methanol, ethanol, pet-ether, ethyl acetate
and acetone but insoluble in water.

The integration of *H NMR (500 MHz, CDCls) spectrum presence of eight protons in the
compound 1. Five double doublet signals and two multiplet proton signals were assigned to be
seven alkenic methine groups (=CH-) due to their downfield chemical shifts. A broad signal
appeared at Ju 8.26 ppm attributed to a hydroxyl proton (OH). The *C NMR (125 MHz, CDCls)
spectrum of compound 1 revealed the presence of twelve carbon signals including seven alkenic
methine carbons (=CH-), four quaternary alkenic carbons (=C-) and one carbinol carbon. These
observations revealed that compound 1 may be an aromatic compound containing one hydroxyl
group. According to the observations from the H-C one bond correlation studied by HSQC
spectrum, the proton-proton correlation studied by *H-'H COSY spectrum and the long range
proton-carbon correlation studied by HMBC spectrum, the 1D and 2D NMR spectral data of
compound 1 were found to be similar to those of 1- hydroxy phenazine (Sinha et. al., 2015) (Table
3.1).
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Table 3.1 1D and 2D NMR Spectral Data of 1-Hydroxyphenazine (1) and the Reported Data

Carbon 1-Hydroxyphenazine (CDCls) *Reported data (DMSO)

poSItion 5 (ppm),HSQC ~ dn(ppm) JH,) COSY HMBC  oc(ppm)  dn(ppm) (I Hy)

1 151.76,=C-OH - - - 153.9, -
COH

2 108.97,=CH-  7.26,dd(2.1,65) H-3  134al10a 110.8CH 7.20,dd (1.0,7.5)

3 12001,=CH-  7.77,dd(218.1) H-2  124a10a 1194CH 7.69,dd (1.0,8.5)

4 131.92,=CH - 7.87,m H-3  24al0a 1323 CH 7.97, m

4a 143.89,=C(qC) - - - 143.4qC -

5a 144.2,=C (qC) - - - 144.1C -

6 130.85, = CH - 7.86, m H7 5399  131.4CH 7.91, m

7 129.25,=CH-  8.26,dd(2.37.7) H-6  44a6 1295CH  8.22, dd(2.5,6.0)

8 13055, =CH-  7.84,dd(6.6,95) H-9  5a9a9  130.8CH  7.79,dd(7.5,8.5)

9 129.77,=CH-  831,dd(2278) H-8 8 129.8CH  8.27,dd(2.5,6.0)

9a 141.25,=C(qC) - - - 141.5qC -

10a 134.76,=C(qC) - - - 136.1qC -

OH 8.26 - 8.24

*Sinha et al., 2015

From NMR spectral data, it could be assumed that there were 12 carbons, 7 protons and
one hydroxyl group, resulting the partial molecular formula of C12HsO with molecular weight of
m/z 168, and ESI-MS mass spectrum indicated the molecular weight of the isolated compound 1
to be m/z 196. Consequently, the remaining mass is 28, and it must contain two nitrogen atoms.
So, the complete structural formula of this isolated compound 1 must be assigned as C12HsN2O
with the molecular weight 196. Since the DBE (Double Bond Equivalent) equal to 10, there will
be three rings and seven double bonds present in the isolated compound 1. The melting point of
the isolated compound was also observed to be identical with the reported data of 1-
hydroxyphenazine (mpt. 156 — 159 °C, Ci2HsN2O) (Tokyo Chemical Industry). It is one of the
constituent of P. aeruginosa (Sinhaet. al., 2015). All of the above information leads the compound
1 to be 1-hydroxyphenazine. Figure 3.3 shows the complete structure of compound 1 with *H-H
COSY and *H-3C HMBC correlation.
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Figure 3.3. Structure of 1-hydroxyphenazine(1) [COSY (==) and HMBC (H—C) correlation]

Compound 2: It was isolated as a yellow amorphous powder (mpt. 240-246 °C) in 0.7 % of yield
(36.4 mg) based on chloroform extract of P. aeruginosa. Its Rt value was observed to be 0.27 (n-
hexane: acetone = 8:2 v/v). It is soluble in chloroform, ethyl acetate, methanol pet-ether, ethanol
and acetone but insoluble in water. The integration of *H NMR (500 MHz, CDCls) spectrum the
presence of only eight protons in the compound 2. The four doublet of doublet signals showed that
there were four alkenic methine groups (= CH-).

Table 3.2 1D and 2D NMR Spectral Data of Phenazine-1-carboxylic acid (2) and the Reported

Data

Carbon Phenazine-1-carboxylic acid (CDCI3) *Reported data (CDsOD)

position 5 o m),HSQC on(ppm)(J;H,) COSY  HMBC oc(ppm) _ on(ppm)

1 125.04,=C - i 23 1249C -

2 137.5,=CH  8.99,dd(1.44, 3 14,108, 1374CH  8.99.dd
707 (15,7.3)

3 130.3,=CH  8.05, m COOH 1303CH  8.05,m

4 1352,=CH  8.55,dd 24 124a 1351CH 8.54.dd
(1.46,8.5) (15,8.8)

4a 143.4,=C i 3 210a 1434C -

5a 1442, =C i i 3 1441C -

6 1280,=CH  830,dd (1.9.8.3) - 6,7 1280CH  8.29,dd

(1.8,7.7)

7 1333,=CH  7.99, m 7 548  1332CH  7.99,m

8 131.8,=CH  8.03,m 6 5a 131.7CH  8.03,m

9 130.1,=CH  835dd(19, 9 % 130.1CH  835,dd

(2.6,7.3)




OJO

Carbon Phenazine-1-carboxylic acid (CDCI3) *Reported data (CDsOD)

position 5 m),HSQC on(ppm)(J;H,) COSY  HMBC oc(ppm)  on(ppm)
8.3)

9a 139.9,=C - 8 7,9a 139.8 C -

10a 140.1,=C - - 8,9 140.1 C -

COOH 166.0, C=0 - - 2,4 1659 C -

* Sayed et al., 2008

The multiplet signals indicated the presence of another three alkenic methine groups.
According to the *C NMR (125 MHz, CDCls) spectrum of the isolated compound 2, it was found
that there were twelve carbons including seven methine carbons, five quaternary carbons and one
carboxylic acid or ester carbonyl carbon. The studies on H-C one bond correlation by HSQC
spectrum, the proton-proton correlation by *H-!H COSY spectrum and the long range proton-
carbon correlation by HMBC spectrum lead to the complete structure of compound 2. The 1D and
2D NMR spectral data of compound 1 were found to be similar to those of phenazine-1-carboxylic
acid (Sayed et al., 2008) (Table 3.2). Mass spectrum indicated the molecular weight of the isolated
compound 2 to be m/z 224. The melting point of compound 2 (C13HgN202, m/z = 224 confirmed
by mass spectrum) was also observed to be consistent with that of phenazine-1-carboxylic acid
(239 ~ 245 °C, Ci3HgN202, mol. wt. = 224) (Syn Quest Labs). On the basis of the above
information, the compound 2 was assigned as phenazine-1-carboxylic acid (Figure 3.4).

Figure 3.4. Structure of phenazine-1-carboxylic acid (2) [COSY (==) and HMBC (H—C)
correlation]

Compound 3: It was isolated as a colourless solid (mpt. 161~164 °C) in  0.34 % of yield (17 mg)
based on the chloroform extract of P. aeruginosa. Its Rfvalue was observed to be 0.4 (PE: EA, 7:3
v/v). It is soluble in chloroform, pet-ether, ethyl acetate, methanol and ethanol but insoluble in
acetone. The integration of *H NMR (500 MHz, CDCls) spectrum indicated the presence of
eighteen protons in the compound 3. The 1*C NMR (125 MHz, CDCls) spectrum of the compound
3 revealed the presence of eleven carbon signals. The observed 1D and 2 NMR spectral data (Table
3.3) were found to be similar to those of cyclo(L-Leu-L-Pro) (Youn et. al., 2016), the compound 3
could be assigned as cyclo(L-Leu-L-Pro). The stereochemical configuration of compound 3, i.e.,



°JJ

the beta hydrogens at o4 4.11 ppm and 4.01 ppm on C-6 and C-9 was confirmed using ROESY
spectroscopic analysis (Table 3.3). According to ESI-MS study, the molecular weight of the
isolated compound 3 was found to be m/z 210. Therefore, the complete structural formula of this
isolated compound must be assigned as C11HisN202 with the molecular weight 210. Since the
melting point (161~164 °C) of the compound 3 was found to be similar to that (mpt. 163 — 165 °C)
(ChemSpider) of cyclo(L-Leu-L-Pro), it was structurally identified as cyclo(L-Leu-L-Pro) (Figure
3.5), a cyclic dipeptide present in P. aeruginosa.

Compound 4: It was obtained as a colourless solid in 0.09 % of yield (4.5 mg). Its R¢ value was
observed to be 0.36 (PE: EA, 7:3 v/v). It is soluble in chloroform, pet-ether, ethyl acetate, methanol
and ethanol but insoluble in acetone. The integration of *H NMR (500 MHz, CDCls) spectrum
revealed the presence of eighteen protons in the compound 4. The *3C NMR (125 MHz, CDCls)
spectrum of the isolated compound 4 presence eleven carbon signals.

Table 3.3 1D and 2D NMR Spectral Data of Cyclo(L-Leu-L-Pro) (3) and the Reported Data
Carbon Cyclo(L-Leu-L-Pro) (CDCls) *Reported data (CDCls3)

position 5 m).HSQC on(ppm)  COSY HMBC ROESY oc(ppm)  on(ppm)

1 16621.C=0 - A 168.9(CO) -

3 4545CHi(sp®) 3.56(m) 4 456 454(CH,) 3.56(m)

4 22.70,CHa(sp) 2.02(m) 35 47 23.6(CH)) 2.01(m)

5 2804CH(sp®) 234(m) 6 436  6(CHE) 20.1(CH) 2.30,2.31(m)

6 58.93.CH(sp") 4.11(82) 5 7,5 60.3(CH)  4.27(d1,9.3,1.5)

7 1703,C=0 - - 172.8(CO) -

8 i 636(1Hs, - - i 6.36(1H,s,NH)
NH)

9 53.35.CH(sp®) 401 (m) 10 1,101 54.6(CH)  4.13(m)

10 3850.CHa(sp®) 152(m) 11 112 9(CHB) 39.4(CH) 1.53(m)

11 2458 CH(sp") 1.77(m) 101, 10,12 25.8(CH)  1.88(m)

12

12 23.23,CHs(sp®) 0.99 11 1011 233(CH,) 0.99(d.6.59)
(d,6.59)

12! 21.18,CHs(sp’) 0.94 11 1011 222(CH) 095(d,6.52)
(d,6.52)

*Youn et. al., 2016
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Figure 3.5. Structure of cyclo-(L-Leu-L-Pro) (3) [COSY (==) and HMBC (H—C) correlation]

Since all of the observed 1D and 2 NMR spectral data (Table 3.4) were found to be similar
to those of cyclo(D-Pro-D-Leu) (Youn et. al., 2016), the compound 4 could be assigned as cyclo(D-
Pro-D-Leu). The stereochemical configuration of compound 4, i.e., the alpha hydrogens at 6y 4.03
ppm and 4.12 ppm on C-5 and C-10 was confirmed using ROESY spectrum since it was not
observed through space interactions between each of these two methine protons with any other
protons. The studies on H-C one bond correlation by HSQC spectrum, the proton-proton
correlation by *H-H COSY spectrum and the long range proton-carbon correlation by HMBC
spectrum result the complete structure of compound 4 as shown in Figure 3.6. Based on the 1D
and 2D NMR spectral data and mass spectrum, the compound 4 was assigned to have molecular
formula C11H1sN20O2 with the molecular weight of m/z 210. Consequently, the compound 4 was
identified as cyclo(D-Pro-D-Leu) .

Compound 5: It was isolated as a yellow oil in 0.18 % (9.4 mg) of yield by silica gel column
chromatographic separation of chloroform extract of P. aeruginosa. Its R value was observed to
be 0.6 (PE:EA:MeOH, 1.8:8:0.2 v/v). It is soluble in chloroform, pet-ether, ethyl acetate, methanol
and ethanol but insoluble in water. The integration of *H NMR (500 MHz, CDCIs) spectrum
presence of sixteen protons in the compound 5.

Table 3.4 1D and 2D NMR Spectral Data of Cyclo(D-Pro-D-Leu) (4) and the Reported Data
Carbon Cyclo(D-Pro-D-Leu) (CDCls) *Reported data(CDCls3)

position S om),HSQC on(ppm) ___COSY HMBC ROESY oc(ppm)  on(ppm)

I 1662,C=0 - i i 168.9(CO) -

3 45.49,CHa(sp®)  3.58 (m) 4 45,6 45.4(CHy)  3.56(m)

4 22.72,CHa(sp®)  2.08 (m) 35 14,67 23.6(CHz) 2.01(m)

5 28.10,CHa(sp®)  2.36 (m) 6 436  6(CHa) 29.1(CHy) 2.30,
2.31(m)

6 58.97, CH(sp®) 4.12(1,82) 5 75 60.3 (CH) 4.27(dt,

9.3,1.5)
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Carbon Cyclo(D-Pro-D-Leu) (CDCls) *Reported data(CDCl3)

position & s m),HSQC on(ppm) COSY HMBC ROESY oc(ppm) on(ppm)
7 1703,C=0 - - - 172.8(CO) -
8 : 592 (1H,s, - - : 6.36
NH) (1H,5,NH)
9 53.36, CH(sp®) 4.03(dd,3.29, 10 1,10 54.6 (CH) 4.13(m)
3.87)
10 38.61,CHa(sp®)  1.53 (m) 11 112 9(CH,e) 39.4(CHy) 1.53(m)
11 24.70 CH(sp®) 1.76 (m) 10,12 10,12 25.8 (CH) 1.88(m)
12 23.27,CHs(sp®) 1.01(d,6.59) 11 10,11 233(CHs) 0.99(d,6.59)
12 21.17,CHs(sp®)  0.96 (d,6.52) 11 10,11 22.2(CHs) 0.95(d,6.52)

*Youn et al., 2016
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Figure 3.6.  Structure of cyclo-(D-Pro-D-Leu) (4) [COSY (=) and HMBC (H—C) correlation]

The 3C NMR (125 MHz, CDCls) spectrum of the compound 5 revealed the presence of
ten carbon signals including two methyl carbons, four sp® methylene carbons, two sp® methine
carbons and two carbonyl carbons. From the study on one bond H-C correlation by HSQC spectrum
the results showed that there were three sets of diastereotopic protons (-CHz-). Furthermore, *H-
1H correlations and the long range proton-carbon correlations were also examined by using *H-'H
COSY and HMBC spectra. According to the ROESY NMR spectrum of compound 5, it was not
observed through space interactions between the methine proton at 6+ 3.94 ppm (dc 60.36 ppm) as
well as the methine proton at 61 4.08 ppm (dc 58.79 ppm) with any other protons. Therefore, these
two methine protons could be assumed not to be in the same space with other protons, and these
two protons could be assigned as the alpha hydrogens. The 1D and 2D NMR spectral data of
compound 5 were observed to be consistent with the reported data of cyclo(D-Pro-L-Val) (Kwon
et. al., 2001) (Table 3.5), and the compound 5 was structurally elucidated as shown in Figure 3.7.
The molecular weight of the isolated compound 5 was found to be m/z 196 determined by ESI-MS
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spectrometry. Therefore, finally compound 5 was assigned as cyclo(D-Pro-L-Val) (C10H1sN202)

(Figure 3.7).

Table 3.5 1D and 2D NMR Spectral Data of Cyclo(D-Pro-L-Val) (5) and the Reported Data

Carbon Cyclo(D-Pro-L-Val) (CDClz) *Reported data (CDCls)
position ~5.(ppm), HSQC  on(ppm) COSY HMBC ROESY oc(ppm) on(ppm)
1 170.03, C=0 8 169.9(CO)
3 60.36, -CH(sp) 3.94 (m) 4,10,11,12  3(CH,0) 60.3(CH) 3.94(1H,m)
4 164.89, C=0 3 164.8(CO)
6 58.79, -CH(sp®) 4.08(m) 7,8 7.1 6(CH,0) 58.7(CH) 4.09(1H,m)
7 28.50,-CHa(sp®) 2.08(m),Ha 68 6,8,9 28.3(CH,)  2.05(1Ha,m)
2.3(m), Hb 2.39(1Hb,m)
8 22.33,-CHa(sp%) 1.91(m), Ha 7,9 7,9 22.2(CHy) 1.90(1Ha,m)
2.02(m), Hb 1,6,7,8 22.2(CH,)  2.05(1Hb,m)
9 45.12,-CHa(sp%) 3.55(m),Ha 8 7,8 449(CHy)  3.55,(1Ha,m)
3.65(m), Hb 3.65,(1Hb,m)
10 28.33, CH(sp?) 2.64 (m) 11 3,11,12 28.4(CH) 2.64(2H,m)
11 16.02,-CHs(sp®) 0.92 (d,6.9) 10,12 10,12 15.9(CHs)  0.92(3H,d
6.9)
12 19.21, -CHs(sp®)  1.07 (d,7.5) 11 10,11 19.2(CHs)  1.07(3H,d,
7.5)

* Kwon et al., 2001

H
19%@ 603
1.07 HeCLZ c
c &

e

3.

e
2.&\'

Figure 3.7.

Structure of cyclo-(D-Pro-L-Val) (5) [COSY (==) HMBC (H—C) correlation]

3.5 Biological Activities of Chloroform Extract and the Isolated Compounds of P.

aeruginosa

3.5.1
aeruginosa

Antimicrobial Activity of Chloroform Extract and the Isolated Compounds of P.

The chloroform extract of P. aeruginosa and isolated compounds (1 to 5) were observed to
possess antimicrobial activity against seven different pathogenic microbes such as A. tumefacines,
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B. subtilis, B. pumilus, C. albicans, E. coli, P. aeruginosaand S. aureus using agar well diffusion
method. This method is based on zone diameter including the well diameter, in millimeter (mm).
The chloroform extract of P. aeruginosa was found to have high potency in antimicrobial activity
against all tested microorganisms with the inhibition zone diameters ranged between 20 mm ~ 40
mm. Two isolated phenazines: compound 1 and compound 2 also exhibit high activity against all
of the tested microorganisms with the inhibition zone diameters ranged above 20 mm whereas the
remaining three isolated dicyclopeptides, diketoperazines (compound 3, compound 4 and
compound 5) showed mild antimicrobial activity with inhibition zone diameters between 10 mm ~
14 mm but they did not against all of the tested microorganisms. The compound 3 did not show
activity against B. pumilus. The compound 4 exhibited activity against B. pumilus, E. coli, P.
aeruginosa and S. aureus. The compound 5 showed activity against B. pumilus, B. subtilis and P.
aeruginosa. The results are shown in Table 3.6.

Table 3.6 Inhibition Zone Diameters of Chloroform Extract of the Isolated P. aeruginosa
and the Isolated Compounds against Seven Microorganisms by Agar Well
Diffusion Method

Inhibition zone diameters (mm) of samples

Microorganisms chloroform 1 2 3 4 5 Control
A. tumefacines 38(+++) 28(+++)  26(+++)  12(+) - - -
B. pumilus A0(+++)  30(+++)  27(+++) - 14(+)  14(+) -
B. subtilis 20(+++) 32(+++)  26(+++)  12(+) - 14(+) -
C. albicans 40(+++) 28(+++)  3L(+++)  14(++) - - -
E. coli 36(+++) 32(+++)  20(+++)  12(+) 12(+) - -
P. aeruginosa 38(+++) 21(+++)  18(++) 14(+) 12(+)  12(+) -
S. aureus 40(+++) 23(+++)  15(++) 14(+) 12(+) - -

Agar well — 10 mm, 10 mm ~ 14 mm = (+) low activity,

15 mm ~ 19 mm = (++) medium activity, 20 mm and above = (+++) high activity
1 = 1-hydroxyphenazine 2 = phenazine-1-carboxyliacid, 3 = cyclo(L-Leu-L-Pro)
4 = cyclo(D-Pro-D-Leu), 5 = cyclo (D-Pro-L- Val)

3.5.2 Antioxidant activity of chloroform extract of the isolated P. aeruginosa

The antioxidant activity was measured in terms of hydrogen donating or radical scavenging
ability of the chloroform extract of P. aeruginosa by using the stable radical DPPH. Determination
of antioxidant activity using DPPH (2, 2- diphenyl-1-picrylhydrazyl) radical scavenging assay
bases on the change in absorbance of crude extract solution in various concentrations. In this study,
five different concentrations of 160 pugmL-?, 80 ugmL™, 40 pgmL™ and 20 pgmL™ of the extract
were prepared by two-fold serial dilutions with ethanol solvent. Gallic acid, an antioxidant was
used as a standard and ethanol used as a solvent. The absorbance of the solutions was measured
at the wavelength of 517 nm by using spectrophotometer. Decrease in absorbance indicates
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increase in radical scavenging activity. The extract or its constituents decolorized due to hydrogen
donating ability when mixed with DPPH. The radical scavenging activity of crude extract was
expressed in terms of % RSA and 1Cso (50 % inhibitory concentration). When the concentrations
of samples increased the % RSA also increased. It can be suggested that one requires to scavenge
effectively radicals the more concentrated crude extract will be used. The result is shown in Table
3.7. The chloroform extract of P. aeruginosa was found to have ICsg of 128.6 ug/mL. It was weaker
than the standard gallic acid (ICso = 1.08 pug/mL) in antioxidant activity since the lower the 1Cso
vales, the higher the antioxidant activity of the sample occurs.

Table 3.7 Radical Scavenging Activity of Chloroform Extract of the P. aeruginosa

% RSA (mean £SD) in different concentrations (ug/mL) 1Cso0
20 40 80 160 (ug/mL)
CHCl3 extract 16.00+2.88 17.60+2.12 40.53+3.23 56.27+2.01 128.6

Sample

3.5.3 Ferric reducing antioxidant power of chloroform extract of the isolated P. aeruginosa

The ferric reducing antioxidant power was also studied on the chloroform extract of P.
aeruginosa by using cyanoferrate method. This method is associated with change in the absorption,
which can be followed spectroscopically. This method bases on the change in absorbance of crude
extract solution in various concentrations. In this study, five different concentrations of 1000
pugmL?t, 500 pgmL?, 250 pgmL?, 125 pgmL?t and 62.5 ugmL™* of the extract were prepared by
two-fold serially dilution with distilled water. Quercetin was used as a standard and by mixing with
distilled water. The absorbance of the solutions was measured out at the wavelength of 700 nm
using spectrophotometer. Decrease in absorbance indicates increase in ferric reducing antioxidant
activity. In this assay, the higher antioxidative compounds convert the oxidation form of the iron
(Fe*®) in ferric chloride to ferrous (Fe*?). The ferric reducing antioxidant power of crude extract
was expressed in terms of % FRAP and ICso (50 % inhibitory concentration). When the
concentrations of sample increased, the % FRAP also increased. The ICsg value, the ferric reducing
antioxidant power of the sample was observed to be 1Cso = 248.16 ug/mL, as shown in Table 3.8.
The ferric reducing potency was found to be weaker than the potency of standard quercetin (ICso
=0.71 pg/mL).

Table 3.8 Reducing Power of the Chloroform Extract of isolated P. aeruginosa

% Reducing power (mean £SD) in different concentrations(pug/mL) 1Cso
62.5 125 250 500 1000 (ug /mL)
CHClzextract 36.174#3.1  37.9743.3 50.26+4.1 65.29+0.39  66.15+2.65 248.16

Sample

3.5.4 Antidiabetic activity of chloroform extract of the isolated Pseudomonas aeruginosa

Based on the in vitro assay model, the antidiabetic activity of chloroform extract of P.
aeruginosa was determined by using a-amylase and a-glucosidase inhibitory assays. The sample
demonstrated a relatively high a-amylase and a-glucosidase inhibitory activity with 1Cso values of
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31.76 pg/mL and 19.5 pg/mL, respectively (Tables 3.9 and 3.10). Since the lower the 1Cso values,
the higher the activity of the sample occurred, the o-amylase and a-glucosidase inhibition
properties were found to be weaker than the enzyme inhibition potency of standard acarbose which
showed ICso of 0.015 ug/mL for a-amylase inhibition, and 1Csg of 0.04 ug/mL for a-glucosidase
inhibition. Therefore, the chloroform extract from isolated P. aeruginosa was observed to show
lower anidiabetic activity than the standard acarbose.

Table 3.9 a-Amylase Inhibition % and ICso of Chloroform Extract of the Isolated P.
aeruginosa

% Inhibition in different concentrations (ug/mL) 1Cso
6.25 125 25 50 100 (ng /mL)
CHClzextract 24.95+1.1  27.43+3.7 37.04+5.7 86.18%17.6 107.5%£2.9 31.76
Table 3.10 a-Glucosidase Inhibition % and 1Cso of Chloroform Extract of the IsolatedP.

Sample

aeruginosa
Sample % Inhibition in different concentrations (png/mL) I1Cso
6.25 12,5 25 50 100  (we/mLb)

CHClzsextract 5.62+1.6 24.94+0.7 69.74+0.2 84.26+0.3 98.26+1.5 19.5

3.5.,5 Cytotoxicity of chloroform extract of the isolated P. aruginosa

In the determination of the cytotoxicity of chloroform extract of P. aeruginosa using brine
shrimp (Artemia salina) cytotoxicity bioassay, the cytotoxicity of the sample was expressed in term
of mean £ SEM (standard error mean) and LDso (50 % lethality dose). The resultant cytotoxicity
of sample at different doses (1000, 100, 10 and 1pg/ mL) is shown in Table 3.11. In this
experiment, standard potassium dichromate (K2Cr207) and caffeine were chosen because K2Cr207
is well-known toxic agent used in this assay and caffeine is a natural product. According to the
results of brine shrimp cytotoxicity bioassay, the tested sample has cytotoxic effect with the LDso
value of 1.90 ug/mL and it was observed to be toxic comparable to K2Cr,07 (LDsg = 1.50 pg/mL).

Table 3.11 Cytotoxicity of Chloroform Extract of the Isolated P. aeruginosa

Dead % in different concentrations (ug/mL) of samples L Dso
Sample
1 10 100 1000 (ug/mL)
CHClzextract 46.66 £ 0.57 80+0.10 90+ 0.10 100+ 0.10 1.90
*Caffeine 0+0 0+0 9.58 £0.91 12.73+0.41  >1000
* KoCr O 48.63 £0.19 73.13+0.47 74.67+0.11 100 £0.10 1.50

*standard
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3.5.6 Antiproliferative activity of chloroform extract of the isolated P. aruginosa against
human cancer cell lines

Antiproliferative activity is the activity relating to a substance used to prevent or retard the
spread of cells, especially malignant cells, into surrounding tissues. Antiproliferative activity of
the sample was studied in in vitro against human cancer cell lines. Screening of antiproliferative
activities of chloroform extract of P. aeruginosa was done against three human cancer cell lines
such as A549 (human lung cancer cell line), MCF7 (human breast cancer cell line) and Hela
(human cervix cancer cell line). Antiproliferative activity was expressed as the ICso (50 %
inhibitory concentration) value. 5-Fluorouracil was used as positive control. The antiproliferative
activity of crude extract is summarized in Table 3.13. It was observed that the chloroform extract
has the antiproliferative activity against human lung cell A549 (ICso = 12.18 pg/mL) comparable
to the standard 5-FU (ICso = 10.2 pg/mL) (Table 3.14). Then, the chloroform extract has the
antiproliferative activity against human breast cancer cell MCF7 (ICso = 49.93 pg/mL) and human
cervix cancer cell Hela (ICso = 16.59 pg/mL) (Table 3.12). However, since the lower the ICso
values, the higher the antiproliferative activity, the chloroform extract was weaker than standard
5-fluorouracil in antiproliferative activity against breast cancer cell (ICso = 11.5 pg/mL) and human
cevix cancer cell (ICsp = 6.93 pg/mL) (Table 3.13).

Table 3.12 Antiproliferative Activity of Chloroform Extract of the Isolated P. aeruginosa
against Human Lung, Breast and Cervix Cancer Cell Lines

Human % Cell survival in different concentrations of chloroform

cancer cell extract I1Cso
lines 10 pg/mL 20 pg/mL 100 pg/mL 200 pg/mL (ug/mL)
A549 55.90+£ 0.2 47.91+0.1 37.01+0.5 35.20£ 0.7 12.18
MCF7 78.01£ 0.5 63.03+0.2 4533+£0.6 43.12+0.1 49.93
Hela 65.22 + 0.6 4532 +£0.5 35.62+0.2 37.15+0.7 16.59

A549 =Human lung cancer cell line, MCF7=Human breast cancer cell line, Hela=Human cervix cancer cell line

Table 3.13 Antiproliferative Activity of the Standard 5-Fluorouracil against Human Lung,
Breast and Cervix Cancer Cell Lines

Human % Cell survival in different concentrations of 5-fluorouracil I1Cso
cancer 2ug/mL 10 pg/mL 20 pg/mL 100 pg/mL 200 pg/mL (Hg/mL)
lines
Ab549 86.23+£0.3  65.12+0.2 44.21+0.5 30.33+0.3 33.01+0.2 10.2
MCF7 78.32+0.2  61.94+0.8 37.22+0.7 10.29+1.0 8.42+ 0.2 11.5
Hela 68.13£0.5  48.20+1.0 47.08+0.7 39.53+0.5 27.58+0.3 6.93

3.5.7 Antiproliferative activity of the isolated compounds against human breast cancer
MCFT7 cells

In the screening of antiproliferative activity of the isolated compounds (1 to 5) against
MCF7 (human breast cancer cell line), it was expressed as the ICso (50 % inhibitory concentration)
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value, and 5-fluorouracil was used as positive control. The results are summarized in Table 3.14.
All of the five isolated compounds were observed to possess the antiproliferative activity against
MCF7 with the 1Cso of 14.12 pg/mL for 1-hydroxyphenazine (1), 14.91 pg/mL for phenazine-1-
carboxylic acid (2), 176.46 pg/mL for cyclo (L-Leu-L-Pro (3), 87.72 pg/mL for cyclo(D-Pro-D-
Leu) (4) and 196.54 pg /mL for cyclo(D-Pro-L-Val) (5). Therefore, the both of phenazines
compounds (1 and 2) were found to possess similar activity and both had higher antiproliferative
potency than the three cyclopeptides (3, 4 and 5). However, since the lower the 1Cso values, the
higher the antiproliferative activity, in antiproliferative activity, all isolated compounds were
observed to be weaker than standard 5-fluorouracil (ICso = 11.5 pg/mL) in antiproliferative activity
against MCF7 cell.

Table 3.14  Antiproliferative Activity of the Isolated Compounds against Human Breast
Cancer Cell MCF7
Isolated % Cell survival in different concentrations of each sample ICso
compounds 10 pg/mL 20 pg/mL 100 pg/mL 200 pg/mL (ng/mL)
1 51.94+2.40 4722+ 1.77 10.29 £ 0.07 9.13+0.14 14.1
2 74.86 £ 0.64 4555+1.20 13.49 £ 0.07 12.81 £0.35 15.0
3 87.97+0.49  77.66+7.92 66.50£0.71 4493 £0.57 176.4
4 7897+1.48  59.90+3.11 48.21 £0.99 44.64 £ 0.64 87.7
5 102.90 +£3.39 94.28+6.28 6720+ 997 4938 +1.27 196.5
*5-Fluorouracil 61.94+0.8 37.22+0.7 10.29+£1.0 8.42+0.2 11.5

1 = 1-hydroxyphenazine, 2 = phenazine-1-carboxyliacid, 3 = cyclo(L-Leu-L-Pro)
4 = cyclo(D-Pro-D-Leu), 5 = cyclo (D-Pro-L- Val) * standard
4. Conclusion

From the overall assessment of the present work concerning with the investigation of
chemicals and biological activities of P. aeruginosa bacteria isolated from clinical soil, the
following inferences could be deduced.

The P. aeruginosa was characterized and identified by microscopic examination,
biochemical tests and DNA sequencing technique. In DNA sequencing technique used for the
molecular confirmation of isolated P.aeruginosa bacterial strain, 16S rRNA was amplified using
universal primers and produced an amplified product of 1500 bp and sequenced using similar
primers. The DNA sequence was compared with NCBI gene bank database using BLAST
algorithm. The result showed a high similarity (99-100) % homology of the search sequence with
P. aeruginosa strain S 04.

After the isolated P. aeruginosa was cultured on nutrient broth medium in a large scale,
chloroform extract was prepared from the bacterial culture. It was then applied to investigate the
chemical constituents and some biological activities. The chloroform extract of P. aeruginosa was
observed to possess various secondary metabolites such as alkaloids, a-amino acids,
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carbohydrates, flavonoids, phenolic compounds, steroids and terpenoids. It was also found to
contain 50.64 + 1.5 mg GAE/g of total phenol, 24.70 £ 2.2 mg QE/qg of total flavonoid, 50.43 + 4.0
mg CE/g of total steroid, 4.43 £ 0.8 mg BSAE/g of protein and 28.4 + 0.5 mg GE/g of carbohydrate.
From the chloroform extract of P. aeruginosa, five compounds: two phenazines:
1-hydroxyphenazine (1, 0.24 %, m.pt 152-157°C) and phenazine-1-carboxylic acid (2, 0.7 %, m.pt
240-246 °C), and three diketopiperazines: cyclo(L-Leu-L-Pro) (3, 0.34 %, m.pt 164-164 °C),
cyclo(D-Pro-D-Leu) (4, 0.09 %) and cyclo(D-Pro-L-Val) (5, 0.18 %) were isolated using the
chromatographic separation technique. The isolated compounds were structurally elucidated using
'H NMR, BC NMR, H-H COSY, HSQC, HMBC, ROESY spectroscopic and MS spectrometric
methods and also by comparing with their reported data.

The chloroform extract of P. aeruginosa was found to be high in antimicrobial activity
against all tested microorganisms with the inhibition zone diameter ranged between 20 ~ 40 mm
against B. subtilis, S. aueru, P. aeruginosa, B. pumilus, C. albicans, E. coli and A. tumefacines. It
may be due to the presence of the flavonoids and phenols. The isolated compounds (1 to 5) showed
mild antimicrobial activities against all of the tested microorganisms.The chloroform extract of P.
aeruginosa was found not to be a good antioxidant due to its high ICsg values (ICso = 128.6 pg/mL
in DPPH free radical scavenging activity and 1Cso= 248.16 pug/mL in ferric reducing power). Since
the chloroform extract of P. aeruginosa inhibited a-amylase (ICso = 31.76 pg/mL) and o-
glucosidase (ICso = 19.5 ug/mL) enzymes, it could be inferred that the chloroform extract
possessed the antidiabetic potency.

According to the results of brine shrimp cytotoxicity bioassay, it was observed that the
chloroform extract of P. aeruginosa has very high cytotoxic effect with the LDso value of 1.90
pg/mL indicating that the chloroform extract may have high potency of anticancer property. It was
also found that the chloroform extract has high antiproliferative activity against human lung cancer
cell A549 (ICso = 12.18 pg/mL), comparable to the standard 5-fluorouracil (ICso = 10.2 pg/mL)
followed the antiproliferative activity against human cervix cancer Hela (1Cso = 16.59 pg/mL) and
human breast cancer MCF7 (ICso = 49.93 pg/mL). However, the chloroform extract was weaker
than standard 5-fluorouracil in antiproliferative activity. Among five isolated compounds, 1-
hydroxyphenazine (1, 1Cso = 14.12 pg/mL) and phenazine-1-carboxylic acid (2, ICso = 14.91
pg/mL) were found to possess good antiproliferative activity against human breast cancer cell
MCF7 whereas cyclo(L-Leu-L-Pro) (3, ICso = 176.46 pg/mL), cyclo(D-Pro-D-Leu) (4, ICso =
87.72 ug/mL) and cyclo(D-Pro-L-Val) (5, ICso = 196.54 pg /mL) have mild activity.

In conclusion, from the present work, it can be inferred that the chloroform extract of P.
aeruginosa and the isolated compounds especially 1-hydroxyphenazine (1) and phenazine-1-
carboxylic acid (2) may be useful in the formulation of antibacterial and antifungal agents for the
treatment of the diseases infected by the tested microorganisms. In addition, it could be revealed
that the chloroform extract of P. aeruginosa possessed good antiproliferative activity against
human lung cancer cell and humn cervix cancer cell, and the isolated compounds: 1-
hydroxyphenazine (1) and phenazine-1-carboxylic acid (2) possessed good activity against human
breast cancer cell MCF7 and they may be useful as anticancer agents. Hence, it is expected that
the finding of this research work will contribute to the development of antimicrobial agents and
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anticancer agents from the source of soil microorganism P. aeruginosa. The present report is a new
one concerned with the evaluation of bioactive natural products from microorganisms.
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(J@) AN INVESTIGATION INTO THE IMPACT OF CONTEXTUALIZED

INSTRUCTION IN LEARNING PHYSICS AT THE HIGH SCHOOL
LEVEL IN MYANMAR

Su Mon Aung”
Abstract

The main purpose of this study is to investigate the impact of contextualized instruction on students’
achievement in learning high school physics in Myanmar. The research design adopted had been
the explanatory sequential mixed methods design (QUAN—qual design). For the quantitative study,
nonequivalent control group design was used. To follow up on quantitative results, descriptive case
study and purposive sampling were used. The research instruments viz. were pretest, posttest,
materials including unit plans and lesson plans, classroom observational guide, attitude
questionnaires and interview guide were used. By using the simple random sampling method, four
basic education high schools from Yangon Region were selected. In quantitative research findings,
the findings of physics achievement on conceptual understanding, physics process skills and overall
physics achievement showed that experimental groups who received contextualized instruction with
the proposed instructional design were significantly higher than the control groups who did not.
Then, there was a strong relationship between students’ overall physics achievement and their
attitudes towards contextualized instruction. The predicting factors were experience, preference and
academic value. In addition, there was a strong relationship between students’ overall physics
achievement and their attitudes towards the proposed instructional design of contextualized
instruction. The predicting factors were interpersonal skills, conceptual understanding and physics
process skills. Moreover, there was also a strong relationship between students’ overall physics
achievement and their attitudes towards the impact of contextualized instruction. The predicting
factors were students’ attitudes towards the instructional materials, evaluation system and classroom
environment. Concerning qualitative research findings, the results revealed that teachers and
students preferred, well performed and are willing to apply the proposed instructional design of
contextualized instruction. Therefore, the research findings proved that the proposed instructional
design of contextualized instruction contributes to a positive impact on high school physics teaching
and learning in Myanmar.

Keywords: Contextualize, Instruction, Design, Instructional Design, Contextualized Instruction,
Physics

Introduction

In building a modern developed nation, science education is also essential for Myanmar.
The most important objective of school science instruction, especially in physics instruction, is to
make the pupils aware of the scientific methods of procedure and to inculcate scientific attitude of
mind. The science teacher should always encourage an attitude of discovery. With the careful
consideration of the great importance of physics in the national development, which coincide with
one of the objectives of physics teaching in Myanmar by the Ministry of Education, to know and
understand the application of the basic knowledge and skills of physics to daily-life phenomena
and national production and efforts being made by government, it is construed that contextualized
instruction will help in making the laudable objectives and those efforts feasible. According to
Schell (2001), when students view their lessons as authentically contextualized, they may become
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engaged at a deeper level and provided the teacher is to be an effective facilitator. Therefore, the
main intention of this study is to develop an effective contextualized instruction which involves
placing physics material within a real-life context in an effort to improve students’ conceptual
understanding, physics process skills and overall physics achievement.

Objectives of the Research
1. To develop an instructional design for contextualized instruction for the improvement of
teaching and learning physics.

2. To compare the physics achievement of high school students who receive through
contextualized instruction with those who do not receive it.

3. To investigate the impact of contextualized instruction on teaching and learning physics.

4. To make suggestions and recommendations based on the research results for the
improvement of teaching and learning physics.

Research Questions

1. Are there any significant differences in physics achievement on conceptual understanding
of the students who received contextualized instruction and those who did not?

2. Are there any significant differences in physics achievement on physics process skills of
the students who received contextualized instruction and those who did not?

3. Are there any significant differences in overall physics achievement of the students who
received contextualized instruction and those who did not?

4. s there a difference in overall physics achievement among school 1, school 2, school 3 and
school 4?

5. Are there any significant relationships between students’ overall physics achievement and
their attitudes towards contextualized instruction?

6. Do students’ attitudes towards contextualized instruction: experience, preference and
academic value predict overall physics achievement?

7. Are there any significant relationships between students’ overall physics achievement and
their attitudes towards the proposed instructional design of contextualized instruction?

8. Do students’ attitudes towards the proposed instructional design of contextualized
instruction: interpersonal skills, conceptual understanding and physics process skills
predict overall physics achievement?

9. Are there any significant relationships between students’ overall physics achievement and
their attitudes towards the impact of contextualized instruction?

10. Do students’ attitudes towards the impact of contextualized instruction: instructional
materials, evaluation system and classroom environment predict overall physics
achievement?
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Statement of the Problem

Most of the physics classrooms in Myanmar, teachers explain the equation first and then
explaining the meaning of the equation, instead of explaining the phenomenon than trying to
formulate them into the laws of physics. This routine problem tasks and the traditional evaluation
cause students to have a low ability in problem solving skills. This research is constructed to fill
this gap. Students’ conceptual understanding in physics would be incomplete without having
mathematical problem solving skills. However, if the students view understanding physics as
applying formulae to solve problems, little will be gained in terms of conceptual understanding.
Therefore, this study attempts to develop an instructional design to cultivate the students’ problem
solving attitude of mind and scientific inquiry skills instead of merely transmitting information to
them. In addition, all the students have misconceptions about physics. They acquired many of the
physics concepts early in life by inadequate observation and false assumptions that do not reflect
reality. Therefore, in conducting this study, physics concepts, laws and facts are taught by using
contextualized practical activities with the help of contextualized worksheets and workbook to
overcome these misconceptions in physics.

The analysis of the study content of high school physics in Myanmar shows that syllabi are
quite dense and overloaded with many topics. At the end of the lessons, the teachers can only give
problems to solve and homework assignments. As a result, the quality of physics teaching, in
particular, its practical, experimental component, dramatically decreased and the students fail to
see the inter-dependent relationship that exists between the academic contents of physics subjects
offered in school and their applicability in real life. Consequently, there is low transfer of what is
learned in the school to the real-world. This is the gap that this study is construed to fill. Finally,
in order to implement the objectives of teaching physics in Myanmar, this study mainly emphasizes
the experiencing contextualized activities for the students not only in the classroom but also in the
laboratory. Therefore, this study would be beneficial to both high school physics teachers and
physics students as this study would provide an instructional design for contextualized instruction
by which students are prepared to develop the 21% century skills for learning.

Definitions of the Key Terms

Contextualize: Contextualize means to consider something in relation to the situation in which it
happens or exists (Hornby, 2015).

Instruction: Instruction is the intentional facilitation of learning towards identified learning goals
(Smith & Ragan, 1990).

Design: The term design means a systematic or intensive planning and ideation process prior to
the development of something or the execution of some plan in order to solve a problem (Smith &
Ragan, 1990).

Instructional Design: Instructional design is defined as the systematic and reflective process of
translating principles of learning and instruction into plans for instructional materials, activities,
information resources, and evaluation (Smith & Ragan, 1990).

Contextualized Instruction: Contextualized instruction is a way to introduce content using a
variety of active learning techniques designed to help students connect what they already know to
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what they are expected to learn, and to construct new knowledge from the analysis and synthesis
of this learning process (Hudson & Whisler, 2007).

Physics: Physics is defined as the scientific study of matter and energy and the relationships
between them, including the study of forces, heat, light, sound, electricity and the structure of
atoms (Hornby, 2015).

Scope of the Study

The first phase of this study (quantitative study) is limited to Grade Ten physics students
and senior physics teachers from the selected schools in Yangon Region during the academic year
2019-2020. The second phase of the study (qualitative study) is limited to Grade Ten physics
students and senior physics teachers from the selected schools in which senior physics teachers’
teaching learning activities are linked with contextualized instruction. It is also limited to the
content areas of describing motion, forces, work and energy, heat, temperature and measurement
of heat from Grade Ten Physics textbook prescribed by the Basic Education Curriculum, Syllabus
and Textbook Committee, 2019.

Review of Related Literature

Philosophical Considerations: Firstly, in developing an instructional design for contextualized
instruction, pragmatism, progressivism, constructivism and contextualism are deeply taken into
philosophical considerations.

Learning Theories: As the second part of theoretical considerations, Kohler’ learning theory,
Piaget’s cognitive learning theory, Vygotsky’s socio-cultural learning theory, Bruner’s concept
formation and Ausubel’ learning theory are also taken into considerations in developing an
instructional design for contextualized instruction.

Psychological Theories: As the third part of theoretical considerations, motivation theory, Kolb’s
learning styles and brain research are also essential in developing an instructional design for
contextualized instruction.

Background Teaching Models: There are four background teaching models that supposed the
proposed instructional design of contextualized instruction. They are Glaser’s basic teaching
model, Khin Zaw’s multimodal model, Landa’s algorithmic model and Roth’s conceptual change
instructional model.

Developing an Instructional Design of Contextualized Instruction

Based on the conceptual framework and theoretical considerations, the proposed
instructional design of contextualized instruction is developed as in the following Figure 1.
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Research Method

Research Design. This study adopted a mixed methods design. Specifically, the explanatory
sequential mixed methods design (QUAN—qual design) was employed for this study.

Quantitative Research Design. In this study, random assignment of participants to experimental
and control groups is prohibited. Therefore, one of the quasi-experimental designs, nonequivalent
group pretest-posttest control and comparison group design was used.

Population and Sample Size for Quantitative Research. By using simple random sampling, the
population and sample size for the quantitative study are as follows.

Table 1 Population and Sample Size for Selected Schools (Quantitative Study)

. _ . No. of No. of
Region | District Township School Population Sample
South No. (1) BEHS South
East Okkalapa Okkalapa 205 105
West Hlaing No. (1) BEHS Hlaing 172 101
Yangon | North Dala No. (1) BEHS Dala 310 115
. No. (12) BEHS
South Mingaladon (Branch) Mingaladon 100 100
Total 787 421

Quantitative Research Instruments. The research instruments used in collecting data for
quantitative study were pretest, posttest and physics process skills test and materials including unit
plans, lesson plans and contextualized workbook.

Analysis of Quantitative Data. In this study, hypothesis testing was conducted by using statistical
tests namely, one-way analysis of variance (ANOVA), one-way analysis of covariance
(ANCOVA), Pearson product moment correlation and multiple regression.

Qualitative Research Design. In this study, since face-to-face techniques were intended to use to
collect data from participants, interactive designs were adopted. Specifically, case study method
which is one of the interactive qualitative designs was used to follow up on quantitative results.

Population and Sample Size for Qualitative Research. By using purposive sampling, the
population and sample size of the qualitative study was four physics teachers and 210 physics
students from experimental groups.

Qualitative Research Instruments. A combination of data collection techniques b interviews,
questionnaires surveys and observation bwas used to collect qualitative data.

Analysis of Qualitative Data. In this study, thematic analysis was conducted by using the
interview data and note taking documents.
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Research Findings
Quantitative Research Findings of Physics Achievement on Conceptual Understanding

In an attempt to answer the first research question, one-way analysis of covariance
(ANCOVA) was used to analyze the data from posttest.

Table 2 Results of Pretest Scores on Conceptual Understanding in Four Schools

School Group N M SD MD F p

Experimental 53 13.0 3.11 .

S1 1.75 9.743 .002
Control 52 11.25 2.61
Experimental 50 17.10 3.82

S2 -.21 .092 .762 (ns)
Control 51 17.31 3.22
Experimental 57 11.49 2.97

S3 .20 120 .729 (ns)
Control 58 11.29 3.14
Experimental 50 14.90 3.62

S4 —.06 .007 .934 (ns)
Control 50 14.96 3.57

Note. S1 = No. (1) Basic Education High School, South Okkalapa; S2 = No. (1) Basic Education
High School, Hlaing; S3 = No. (1) Basic Education High School, Dala; S4 = No. (12) Basic
Education High School (Branch), Mingaladon. ns = not significant. **p < .01.

Analysis of the Posttest Scores on Conceptual Understanding in S1. The following Table 3
shows the analysis of covariance results for posttest scores in S1.

Table 3 Analysis of Covariance (ANCOVA) Results for Posttest Scores in S1

Level Group N M SD MD F p
Knowledge E’;f]‘:rrglnema' 22 ;22 1‘?094 0.33 3.38 069 (ns)
Comprehension E’;ﬂf{g;‘e"m' :3 18(?'3082 2:8; 1.64 7.39 008**
Application E’;ﬁf{;ﬁ“e”ta" gg 19%885 123 1.77 38.59 000%**

. Experimental 53 3.85 .79
Analysis Coﬂtrol 5 188 3 1.96 176.63 .000***
Synthesis E’;E‘:;Te"ta' 22 i?i 32 1.93 15151 000%**
Evaluation (E:’;z‘:rrg:'e"ta' 23 ig: g; 157 70.41 000%**
Total (E:);ﬂfrrc';rema' gz gggg jéi 1029 | 19523 000%**

Note. ns = not significant**p < .01. ***p < .001.

As described in Table 3, it can be interpreted that the formal instruction could improve the
knowledge level posttest scores like contextualized instruction in S1. But at the comprehension,
application, analysis, synthesis and evaluation level questions, there was a significant difference
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between the experimental group and the control group. Therefore, it can be interpreted that the use
of contextualized instruction with the proposed instructional design had a significant effect on
students’ physics achievement in S1.

Analysis of the Posttest Scores on Conceptual Understanding in S2. The following Table 4
describes the analysis of covariance results for posttest scores in S2.

Table 4 Analysis of Covariance (ANCOVA) Results for Posttest Scores in S2

Level Group N M SD MD F p
Knowledge ggﬁf:;:ne”ta' 22 g;g 22 32 | 429 |.061(ns)
Comprehension ?;E}f:;?‘emal 2(1) iéig lgg .65 8.07 .005**
Application E’;ﬁf{;’:"e”ta' 22 18%5712 iég 321 | 137.36 | .000%**
Analysis (E:’;zfrr:;"e”ta' 22 igg 22 231 | 222.28 | .000%**
Synthesis (E:’;Efrr;?‘ema' 2(1) igs 1?026 169 | 79.10 | .000%**
Evaluation E’;Efrr;?"e”ta' 22 igg :gj 1.98 | 104.65 | .000%**
Total E’;ﬁf:;?"e”ta' 22 3;23 ;gj 1017 | 375.26 | .000***

Note. ns = not significant. **p < .01. ***p < .001.

According to the results from Table 4, it can be interpreted that the formal instruction could
improve the knowledge level posttest scores like contextualized instruction in S2. For the
comprehension, application, analysis, synthesis and evaluation level questions, there was a
significant difference between the experimental group and the control group. Therefore, it can be
interpreted that the use of contextualized instruction with the proposed instructional design had a
significant effect on students’ physics achievement in S2.

Analysis of the Posttest Scores on Conceptual Understanding in S3. The following Table 5
shows the analysis of covariance results for posttest scores in S3.

Table 5 Analysis of Covariance (ANCOVA) Results for Posttest Scores in S3

Level Group N M SD MD F p
Knowledge Eﬁf}f{;ﬁ“e”t‘i' g; g:gg gg 42 | 597 | .016*
Comprehension (E:);f’]f:gl”e”ta' g; 199'0090 igg 91 | 860 | .004**
Application Eﬁf’f{;ﬂe”t"’" g; 160_'0196 223 407 | 6177 | .000%**

Analysis Experimental 57 3.44 14 141 | 64.43 | .000***
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Level Group N M SD MD F p
Control 58 2.03 A2
Synthesis Eﬁf}f{gf‘e”t"’" g; ‘;’gg 1'?033 177 | 93.24 | 000%*=
Evaluation Eﬁf}f:;'r‘e”ta' g; ‘2‘:82 ;g 2.00 | 167.89 | .000%**
Total Eﬁf}f{g;‘emm g; 2‘31:;12 i:% 10.65 | 185.16 | .000%**

Note. *p < .05. **p < .01. ***p < .001.

Comparison of the posttest mean scores of the experimental and control groups using one-
way ANCOVA showed that there was a significant difference between the performances of the
two groups at the knowledge, comprehension, application, analysis, synthesis and evaluation level
questions. Therefore, it can be interpreted that the use of contextualized instruction with the
proposed instructional design had a significant effect on students’ physics achievement in S3.

Analysis of the Posttest Scores on Conceptual Understanding in S4. The following Table 6
shows the analysis of covariance results for posttest scores in S4.

Table 6 Analysis of Covariance (ANCOVA) Results for Posttest Scores in S4

Level Group N M SD MD F p
Knowled Experimental 50 2.02 .89 28 £ o6 063
nowledge Control 50 | 164 | 63 | 96 1063 (ns)

| Experimental | S0 | 996 | 1.41
Comprehension 1.06 10.26 .002**
Control 50 | 890 | 1.85

o Experimental | 90 | 1032 | 251

Application 5.32 | 109.64 | .000***
Control 50 | 500 | 260
Experimental | 90 | 3.18 .98

Analysis 1.42 69.45 | .000***
Control S0 | 176 69

_ Experimental | 90 | 3.12 92

Synthesis 1.30 49.60 | .000***
Control 50 1.82 92
Experimental | 90 | 352 | 1.05

Evaluation 1.82 | 110.20 | .000***
Control 50 | 170 61
Experimental | 90 | 3212 | 3.69

Total 11.30 | 211.85 | .000***
Control 50 | 2082 | 411

Note. ns = not significant. **p <.01. ***p <.001.

The results in Table 6 showed that there was a significant difference between the
experimental and the control groups for the comprehension, application, analysis, synthesis and
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evaluation level questions except at the knowledge level questions. Therefore, the use of
contextualized instruction with the proposed instructional design had a significant effect on
students’ physics achievement in S4.

Quantitative Findings for Physics Achievement on Physics Process Skills

The second part of the quantitative research findings seek to answer the second research
question by using one-way ANCOVA to analyze the data from posttest scores on physics process
skills.

Table 7 Results of Pretest Scores on Physics Process Skills in Four Schools

School Group N M SD MD F p
o ol S B8 L% i | e | e
e [Dommeal] % | 5% 5% | g | s | s
o [Dommnl| 57| 3% 1510 | o | o | smm
oo (Dol % |55 56T | o | aoes

Note. S1 = No. (1) Basic Education High School, South Okkalapa; S2 = No. (1) Basic Education
High School, Hlaing; S3 = No. (1) Basic Education High School, Dala; S4 = No. (12) Basic
Education High School (Branch), Mingaladon, ns = not significant.*p < .05.

In this study, to analyze the data from posttest on physics process skills, one-way
ANCOVA was used.
Table 8 Analysis of Covariance (ANCOVA) Results for Posttest Scores on Physics Process
Skills in Four Schools

School Group N M SD MD F P

s1 Experimental 53 30.38 6.24 1155 105.02 000
Control 52 18.83 5.10

2 |Gl | s Taom ear | 7| s | o0

53 Exréeor:,rt?z:]tal 2; ig;i gég 1530 | 21157 | .000***

S |Gl | s 2o | ary | 1R | s | 000

Note. ***p <.001.

When pretest scores on physics process skills was considered as a covariate, it was found
that there were significant differences between the experimental and control groups for the posttest
scores on process skills at (p = .001) level. Therefore, it can be interpreted that the use of
contextualized instruction with the proposed instructional design significantly enhanced the
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students’ ability to conducting the physics experiment, handling of data, computation of results
and reporting the physics experiment.

Quantitative Research Findings of Overall Physics Achievement

The quantitative research findings of overall physics achievement seek to answer the third
research question by using one-way ANCOVA was used to analyze the data from overall posttest
scores.

Table 9 Analysis of Covariance (ANCOVA) Results for Pretest Scores on Overall Physics
Achievement in Four Schools

School Group N M SD MD F p
Experimental | 53 | 33.21 5.05 -
S1 2.17 5.89 017
Control 52 31.04 4.04
Experimental | 50 36.58 5.85
S2 — .77 51 476 (ns)
Control 51 37.35 4.99
Experimental | 57 30.95 4.74
S3 .36 15 .699 (ns)
Control 58 30.59 5.25
Experimental | 50 34.40 5.23
S4 12 .01 .908 (ns)
Control 50 34.28 511

Note. S1 = No. (1) Basic Education High School, South Okkalapa; S2 = No. (1) Basic Education
High School, Hlaing; S3 = No. (1) Basic Education High School, Dala; S4 = No. (12) Basic
Education High School (Branch), Mingaladon. ns = not significant. **p < .01.
The comparison of posttest mean scores on overall physics achievement in the four selected
schools is displayed in Table 10.
Table 10 Analysis of Covariance (ANCOVA) Results for Posttest Scores on Overall Physics
Achievement in Four Schools

School Group N M SD MD F p

Experimental 53 62.04 | 7.96

S1 17.91 140.62 .000***
Control 52 44.13 | 6.26
Experimental 50 7254 | 7.28

S2 14.50 105.29 .000***
Control 51 58.04 | 6.98
Experimental 57 66.47 | 8.05

S3 22.81 301.41 .000***
Control 58 43.66 | 5.82
Experimental 50 5764 | 7.81

S4 13.48 84.79 .000***
Control 50 4416 | 6.71

Note. ***p < .001.



147

According to the results presented in Table 10, it can be interpreted that the use of
contextualized instruction with the proposed instruction design significantly enhanced the
students’ conceptual understanding in physics and physics process skills.

One-Way Analysis of Variance (ANOVA) Results for Overall Physics Achievement among
Four Schools. In an attempt to answer the fourth research question, one-way ANOVA was used
to determine the significance of contextualized instruction among four schools on overall physics
achievement.

Table 11 Analysis of Variance (ANOVA ) Result of Posttest Scores on Overall Physics
Achievement among Four Schools

Sum of Squares df Mean Square F Sig.
Overall Physics Between Groups 6120.420 3 2040.140 33.600 .000***
Achievement —
Within Groups 12508.075 206 60.719
Total 18628.495 209

Note. ***p<.001.

The results presented in Table 11 demonstrate that there was a significant difference in the
overall physics achievement among four schools. Gravetter and Wallnau (2013) pointed that if the
results from ANOVA indicated that at least one of the sample means differs significantly from the
others, a post hoc test can be computed. To make more detailed information in which schools
performed better than others, the post-hoc test by Tukey HSD method was used.

Table 12 Results of Tukey HSD Multiple Comparisons for Overall Physics Achievement
among Four Schools

Categories | (1) School (J) School Mean Differences (I —J) p
S2 —10.502* .000***
S1 S3 —4.436 * 017*
S4 4.398* .024*
S1 10.502* .000%**
S2 S3 6.066* .000***
Overal 54 14.900% 000%
AcEirlzx\//Selrcr?ent S1 4.436* .017*
S3 S2 —6.066* .000***
S4 8.834* .000***
S1 —4.398* .024*
S4 S2 —14.900* .000***
S3 —8.834* 000***

Note. *p <.05. ***p < .001.

It can be seen that school 2 performed better than all of the other schools.
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Relationship between Overall Physics Achievement and Students’ Attitudes towards
Contextualized Instruction

In an attempt to answer the fifth research question, Pearson product-moment correlation
was used to explore the relationship between overall physics achievement and students’ attitudes
towards contextualized instruction.

Table 13 Correlation between Overall Physics Achievement and Students’ Attitudes towards
Contextualized Instruction

Variables Overz_:lll Physics Experience Preference Academic Value
Achievement
Overall Physics 1 643%* 693%* 558%*
Achievement
Experience 1 .683** 507**
Preference 1 . 622**
Academic Value 1

Note. ** Correlation is significant at the 0.01 level (2 — tailed).

Using the Pearson-product moment correlation from Table 13, a strong statistically
significant correlation was found between overall physics achievement and preference and
experience towards contextualized instruction. And there was a moderate correlation between
overall physics achievement and acdemic value towards contextualized instruction. Therefore, it
can be interpreted that the stronger the students’ attitudes towards the contextualized instruction
were received, the higher the overall physics achievement.

Regression Analysis of Predictions of Students’ Attitudes towards Contextualized
Instruction for Overall Physics Achievement

In an attempt to answer the sixth research question, multiple regression analysis was used
to see what impact multiple variables have on an outcome.

Table 14 Regression Analysis Summary for the Variables from Students’ Attitudes towards
Contextualized Instruction Predicting Overall Physics Achievement

Variables B B t R R? | Adj R? F
2‘;&?\'}&&"’5 32.364 13.166%** | 742 | 551 | 545 | 84.333%%*
Predictor Variables
Experience .852 291 | 4.510***

Preference .758 390 | 5.478***

Academic Value 504 168 | 2.792***

Note. Constant = Dependent variable: Overall Physics Achievement, ***p < .001.
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From the above table, the best predictor was preference towards contextualized instruction
(B =.390*** p <.001). Then, the second predictor was experience (= .291*** p <.001) and
the last predictor was academic value (f = .168*** p < .05). Based on these regression findings
for experience, preference and academic value towards contextualized instruction predicting
overall physics achievement, the regression equation can be defined as follows:

PA = 32.364 + .853 X1 +.758 X2 + .504 X3
Where: PA = Overall Physics Achievement
X1 = Experience
X2 = Preference
X3 = Academic Value

The multiple regression model of predicting students’ attitudes towards contextualized
instruction for overall physics achievement obtained from applying regression analysis was shown
in Figure 2.

Overall Physics
Achievement

Preference .390***

\ 2

168°

Academic Value

Figure 2 Multiple Regression Model of Predicting Students’ Attitudes towards Contextualized
Instruction for Overall Physics Achievement

Relationship between Overall Physics Achievement and Students’ Attitudes towards the
Proposed Instructional Design of Contextualized Instruction. In an attempt to answer the
seventh research question, Pearson product-moment correlation was used.

Table 15 Correlation between Overall Physics Achievement and Students’ Attitudes towards
the Proposed Instructional Design of Contextualized Instruction

Variables Overall Physics Interpersonal Conceptual Physics Process
Achievement Skills Understanding Skills
Overall Physics 1 TT0%* T57** AT
Achievement

Interpersonal Skills 1 754** 154%*

Conceptual .
Understanding ! 150
Physics Process 1

Skills

Note. ** Correlation is significant at the 0.01 level (2 — tailed).
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According to the strength of correlation stated by Gay, Mills and Airasian (2012), a strong
statistically significant correlation was found between overall physics achievement and the
students’ attitudes towards the proposed instructional design of contextualized instruction.
Therefore, it can be interpreted that students who possessed the interpersonal skills, conceptual
understanding and physics process skills through contextualized instruction tended to have the best
overall physics achievement.

Regression Analysis of Predictions of Students’ Attitudes towards the Proposed Instructional
Design of Contextualized Instruction for Overall Physics Achievement.In an attempt to answer
the eighth research question, multiple regression analysis was used to see what impact multiple
variables have on an outcome.

Table 16 Regression Analysis Summary for the Variables from Students’ Attitudes towards
the Proposed Instructional Design of Contextualized Instruction Predicting Overall
Physics Achievement

Variables B B t R R? ';Cij F
Overall Physics 8.371 2.650%** | 830 | .689 | .684 | 152.128%**
Achievement

Predictor Variables
Interpersonal Skills 1.418 | .348 | 5.299***

Conceptual

*kk
Understanding 1.274 | 299 | 4.592

Physics Process
Skills

Note. Constant = Dependent variable: Overall Physics Achievement, ***p < .001.

.808 261 | 3.998***

In regression analysis summary, beta column (8) indicated that the best predictor was
interpersonal skills (B=.348*** p < .001). Then, the second predictor was conceptual
understanding (p = .299***, p < .001) and the last predictor was physics process skills (B =
261*** p < .05). Based on these regression findings for interpersonal skills, conceptual
understanding and physics process skills towards the proposed instructional design of
contextualized instruction predicting overall physics achievement, the regression equation can be
defined as follows:

PA = 8.371+.1.418 X1 + 1.274 X2 + .808 X3
Where: PA = Overall Physics Achievement
X1 = Interpersonal Skills
X2 = Conceptual Understanding
X3 = Physics Process Skills

The multiple regression model was shown in Figure 3.
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59y

299*** Overall Physics
Achievement

Conceptual Understanding

**
\%

26

Physics Process Skills

Figure 3 Multiple Regression Model of Predicting Students’ Attitudes towards the Proposed
Instructional Design of Contextualized Instruction for Overall Physics Achievement

Relationship between Overall Physics Achievement and Students’ Attitudes towards the
Impact of Contextualized Instruction

In an attempt to answer the ninth research question, Pearson product-moment correlation
was used.

Table 17 Correlation between Overall Physics Achievement and Students’ Attitudes towards
the Impact of Contextualized Instruction

Variables Overall Physics Instructional Evaluation Classroom
Achievement Materials System Environment
Overall Physics 1 596%* 551%* AT9*
Achievement
Instruct_lonal 1 600%* 5o
Materials
Evaluation System 1 .383**
Classroom
. 1
Environment

Note. ** Correlation is significant at the 0.01 level (2 — tailed).

According to the strength of correlation stated by Gay, Mills and Airasian (2012), a moderate
correlation was found between overall physics achievement and instructional materials, classroom
environment and evaluation system towards contextualized instruction. Therefore, it can be
interpreted that the stronger the students’ attitudes towards the impact of contextualized instruction
were received, the higher the overall physics achievement.

Regression Analysis of Predictions of Students’ Attitudes towards the Impact of
Contextualized Instruction for Overall Physics Achievement

In an attempt to answer the tenth research question, multiple regression analysis was used
to see what impact multiple variables have on an outcome.
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Table 18 Regression Analysis Summary for the Variables from Students’ Attitudes towards
the Impact of Contextualized Instruction Predicting Overall Physics Achievement

Variables B B t R R? Adj R? F
2::/§ir:\l/le:1£tl ® 25.778 7.456%*** .666 443 435 54.644***
Predictor Variables
Instructional 641 | 321 | 4529+
Materials
Evaluation System .807 281 4.297%**

Classroom
. .607 .203 3.308**
Environment

Note. Constant = Dependent variable: Overall Physics Achievement, ***p < .001.

As depicted in the table of regression analysis summary, the best predictor was instructional
materials towards contextualized instruction (f = .321***, p < .001). Then, the second predictor
was evaluation system ( = .281*** p <.001) and the last predictor was classroom environment
(B = .203** p < .05). Based on these regression findings for instructional materials, evaluation
system and classroom environment predicting overall physics achievement, the regression equation
can be defined as follows:

PA = 25778 + .641 X1 + .807 X2 + .607 X3
Where: PA = Overall Physics Achievement
X1 = Instructional Materials
X2 = Evaluation System
X3 = Classroom Environment

The multiple regression model was shown in Figure 4.

Instructional Materials

Overall Physics
Achievement

281%**

Evaluation System

203

Classroom Environment

Figure 4 Multiple Regression Model of Predicting Students’ Attitudes towards the Impact of
Contextualized Instruction for Overall Physics Achievement
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Quialitative Research Findings

Findings from Classroom Observational Guide for Physics Teachers. According to Creswell
(2016), observing is the process of gathering open-ended, firsthand information by watching
people and places at a research site. In this study, classroom observational guide for both physics
teachers and students. The following figure shows the results of classroom observational guide for
physics teachers.

Results from Classroom Observational Guide for

100

60
40
20

Preparation

= [mplementation

Percentage

m Evaluation of Conceptual
Understanding

Content

Figure 5 Graphical Illustration of Results from Classroom Observational Guide for Physics
Teachers

As illustrated in the Figure 5, it can be assumed that the teachers who taught the
experimental groups are gradually able to prepare, implement and evaluate the contextualized
lessons.

Findings from Classroom Observational Guide for Physics Students. The following figure
shows the results of classroom observational guide for physics teachers.

Results from Classroom Observational Guide for Physics

Students
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Figure 6 Graphical Illustration of Results from Classroom Observational Guide for Physics
Students
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As illustrated in the Figure 6, it can be assumed that the students from the experimental
groups are gradually able to perform the contextualized activities and demonstrate their abilities in
conceptual understanding and physics process skills.

Findings from Questionnaires. The results of the findings from teachers’ attitudes towards
contextualized instruction, the proposed instructional design of contextualized instruction and the
impact of contextualized instruction showed that most of the teachers had positive attitudes towards
the impact of contextualized instruction. Similarly, most of the students had positive attitudes
towards the impact of contextualized instruction.

Findings from Interview. The following table shows the results of thematic analysis from

interview of teachers and students.

Table 19 Results of Thematic Analysis from Interview Data

Teachers’ Interview Data

Students’ Interview Data

Main Themes

Sub Themes

Main Themes

Sub Themes

Features of

Components of Contextualized
Instruction

- Constructivism

Features of

Components of Contextualized
Instruction

- Constructivism

contextualized practical
activities

- Contextualized problem solving

worksheets

- Inquiry - Inquiry
Contextualized | _ Questioning Contextualized | _ Questioning
Instruction - Learning Community Instruction | _ | earning Community
- Modelling - Modelling
- Reflection - Reflection
- Authentic Assessment - Authentic Assessment
Preparation
- Analyzing Learning Context
- ldentifying Learning Task
- Setting Learning Objectives
Instructional Implementation
Design of - - Contextualization ]
Contextualized | . pe-Contextualization
Instruction - Re-Contextualization
- Conducting Formative
Evaluation
Evaluation
- Summative evaluation
Contributions of Contextualized Contributions of Contextualized
Instruction Instruction
Impact of . . Impact of . .
P . Instructional Materials P . Instructional Materials
Contextualized Contextualized
Instruction - Assessment rubric for Instruction - Assessment rubric for

contextualized practical
activities

- Contextualized problem
solving worksheets
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Teachers’ Interview Data Students’ Interview Data
Main Themes Sub Themes Main Themes Sub Themes
- Contextualized practical records - Contextualized practical
- Contextualized work book records
- Real learning materials - Contextualized work book
- Printed learning materials - Real learning materials
Evaluation System - Printed learning materials
- Conceptual Understanding Evaluation System
- Problem Solving - Conceptual Understanding
- Physics Process Skills - Problem Solving
Classroom Environments - Physics Process Skills
. Classroom Environments
- Learner-centered Environment
- Knowledge-centered - Learner-centered Environment
Environment - Knowledge-centered
- Assessment-centered Environment
Environment - Assessment-centered
- Community-centered Environment
Environment - Community-centered
Environment
Difficulties of Contextualized Difficulties of Contextualized
Instruction Instruction
Instructional Materials Instructional Materials
- Quality of instrucitonal materials - Quality of instructional
Evaluation System materials
- Unfamiliar with the new physics Evaluation System
vocabularies - Unfamiliar with the new
- Permitted time physics vocabularies
- Permitted time
Classroom Environments Classroom Environments
- Changing classroom setting - Changing classroom setting
- Having large class size - Having large class size
- Exposing contextualized - Exposing contextualized
questions and problems questions and problems
Discussion

Firstly, the primary purpose of this study is to investigate the impact of contextualized
instruction in learning physics at the high school level in Myanmar. According to the first objective
of this study, the proposed instructional design was firstly developed. This proposed instruction
design can be described as encompassing three instructional phases, namely, preparation,
implementation and evaluation. The purpose of this design is to develop conceptual understanding,
problem-solving and inquiring mind and scientific attitude towards physics. The results from this
study also proved to verify the purpose of this proposed instructional design of contextualized
instruction. For the second research objective, pretest and posttest on conceptual understanding
and physics process skills were used to assess this relative effectiveness of contextualized

instruction.
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According to the results from the pretest scores on conceptual understanding in four
selected schools, no significant difference was observed between the experimental and control
groups. But no significant difference was observed between the experimental and control groups
at knowledge level questions on school 1, school 2 and school 4 except on school 3. The results
from the analysis of covariance (ANCOVA) for posttest scores in all schools showed that the
experimental groups performed significantly better than the control groups at comprehension,
application, analysis, synthesis and evaluation level questions. Therefore, it can be interpreted that
the use of contextualized instruction with the proposed instructional design had a significant effect
not only on lower level thinking skills but also on higher-order thinking skills of students in all
schools. This result is in line with the study of Haryanto (2019) that the students who received
contextualized learning experiences improved higher order thinking skills than those of the
students who did not receive.

On the questions for assessing physics process skills, the pretest scores revealed that there
was no significant difference between the experimental and control groups in all selected schools.
The results of the one-way analysis of covariance (ANCOVA) for posttest scores showed that the
experimental groups performed significantly higher than the control groups in the acquisition of
physics process skills. Therefore, it can be interpreted that the use of contextualized instruction
with the proposed instructional design had a significant effect on students’ achievement in physics
process skills. This finding is in agreement with the study conducted by Kurnianingsih (2017) that
science process skills in science learning through contextual approach with model of learning cycle
gained an average of good category.

On the overall physics achievement, no significant difference was observed in all schools
for pretest. However, the ANCOVA results for overall posttest scores in all schools showed that
the use of contextualized instruction with the proposed instructional design positively contributed
to the improvement of students’ conceptual understanding and physics process skills. In
determining the significance of contextualized instruction among four schools on overall physics
achievement by one-way ANOVA, school 2 performed better than all of the other schools.

By means of descriptive statistics, the results from investigating the impact of
contextualized instruction also pointed out that the participated teachers agree to the items in
contributions of contextualized instruction more strongly. At the end of attitude questionnaires for
teachers, three open-ended questions: about the contributions, difficulties in using contextualized
instruction and about suggestions for the other teachers who want to apply contextualized
instruction to their physics classroom, were added. All participated teachers propounded that the
proposed instructional design for contextualized instruction made provision for teaching of physics
at the high school level.

Based on the student’s responses on questionnaires, the results from Pearson-product moment
correlation revealed that a statistically significant relationship was found between the dimensions
of students’ attitudes towards contextualized instruction and overall physics achievement. In this
case, multicollinearity can be avoided and the results from the multiple regression analysis stated
that the best predictor was preference, the second predictor was experience and the last predictor
was academic value. There was also a relationship between the students’ attitudes towards the
proposed instructional design of contextualized instruction and their overall physics achievement.
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The results from the multiple regression analysis for this case stated that the best predictor was
interpersonal skills, the second predictor was conceptual understanding and the last predictor was
physics process skills.

By using the Pearson-product moment correlation, a statistically significant relationship
was found between the dimensions of students’ attitudes towards the impact of contextualized
instruction and overall physics achievement. The results from the multiple regression analysis
stated that the best predictor was instructional materials, the second predictor was evaluation
system and the last predictor was classroom environment. From the results of three open-ended
questions, students also agreed that they were able to retain the concepts learned from
contextualized instruction because they easily grasped the relevant of topic.

Then, in investigating the impact of contextualized instruction, questionnaires on physics
students was also used. The three open-ended questions were added at the end of attitude
questionnaires for students. By means of proposed instructional design for contextualized
instruction, students described that they got confidence regarding their ability to explain what they
have observed in contextualized practical activities. To assess the treatment verification,
participant observation was also conducted throughout the treatment. It was observed that at the
very first lesson, the participated teachers experienced difficulty in teaching pedagogy because
they are unfamiliar with the proposed instructional design of contextualized instruction. And also
in students, it was observed that they experienced difficulty in communication within group works.
At first, they were too shy to speak in front of the class and afraid of making mistakes.

The use of one-on-one interview to determine students’ views and opinions on the
application of contextualized instruction with the proposed instructional design proved effective in
obtaining the conceptual understanding and physics process skills. All the interviewed students
claimed that this contextualized instruction increased their motivation and enjoyment of physics
learning. From the interview, the teachers also expressed that they want to use contextualized
instruction which has demonstrated to increase students’ motivation and enjoyment of physics. The
fourth objective of this study is to make suggestions and recommendations for the improvement of
teaching and learning physics. Therefore, based on the findings of the study, the suggestions and
recommendations are provided in the subsequent sections.

Suggestions

Suggestions for Physics Teachers: According to results from the interviews, a pedagogical model
for the contextualized instruction should be used for the teachers in their classrooms. According to
Whitelegg and Parry (1999), it is important for the teachers to identify more clearly what
constitutes a contextual approach to teaching. Moreover, it is important to take the professional
development into account because the involvement of teachers in the production of contextualized
learning materials is needed. And it is suggested that teachers should be provided with a variety of
instructional materials and resources for both laboratory and classroom.

As pointed out in Teacher Competency Standards Framework, TCSF (2020), it is suggested
that the upper secondary teachers need to understand what motivates the students and their needs
to be active and independent in their learning. In order to implement the contextualized instruction
in Myanmar, it is suggested that the teacher-student ratio should be reduced. In the responses of
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open-ended questions, most of the teachers expressed that they are overloaded with many tests and
tasks. Thus, they cannot provide the students with practical activities to improve their physics
process skills. Therefore, it is suggested that teachers need enough time to prepare their lessons not

only for students’ conceptual understanding in physics but also for developing physics process
skills.

In addition, it is suggested that learning environments for contextualized instruction should
be student-centered to the degree to which they are concurrently knowledge-centered, learner-
centered, assessment-centered and community-centered as in implementing contextualized
instruction. According to Taylor and Dana (2003), students’ scientific understanding was related
to both teachers’ use of meaningful learning activities such as meaningful practical activities and
teachers’ subject matter knowledge. Therefore, it is suggested that for students’ achievement in
physics and motivation, teachers should try to exhibit effective physics teacher characteristics like
enthusiasm, organizing meaningful learning activities, answering students’ questions, subject
matter knowledge, preparation for lessons, use of examples and use of experiments frequently
during lessons.

Physics subject is a learning which explains the natural phenomenon in a simple way and
it tries to connect between facts found in that phenomenon. Therefore, it is suggested that the
physics teacher should make the students realize that the process in physics is not only learning
about the academic process but also to comprehend the environment. Generally, the high school
students are between the ages of 11 to 15 years. Students at this level are capable to perform logical
operations wisely through firmly based on a limited learning experience. With respect to the
development of high school students, therefore, it is suggested that teachers should apply a variety
of learning strategies to ensure that the students’ physics process skills are developed effectively.

Suggestions for Physics Students: Dewey (1938) stated that students acquire knowledge by
processing experience. Therefore, it is suggested that students should be provided with
contextualized experiences like contextualization, decontextualization, recontextualization,
thinking about, reflecting on and making sense of experience to acquire knowledge or to
consolidate and internalize information in a way that is both meaningful and conceptual coherent
for them.

As pointed out by Ministry of Education, MOE (2016), the practical component of the high
school physics curriculum complement the theoretical component. Therefore, it is suggested that
students’ learning physics should be promoted through a variety of activities such as experiments
not only in physics laboratory but also in the classrooms. In addition, students’ laboratory report
should be graded. In addition, it is suggested that students should be provided with contextualized
materials to learn abstract concepts and eliminate misconceptions in physics.

Suggestions for School Administrators: The purpose of Myanmar’s national education system
is to equip the students, youth and adult learners with the knowledge and skills they need to succeed
in the 21% century (MOE, 2016). Therefore, physics education should be able to foster awareness
that physics is not just academic activities but rather to understand the environment. Effective
teaching and learning of sciences can be influenced by the availability of laboratory equipment,
chemicals and materials, and substantial textbooks (Molyayonge & Park, 2017). Therefore, it is
suggested that for the successful implementation of contextualized instruction in learning physics,
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the number of instructional materials should be increased by the administrators. And teachers and
students should be allowed to use the physics laboratory and the library widely. In addition, it is
suggested that as school administrators, it should be supported with enough classrooms for
reducing large class size. In addition, students’ grade should be determined by assessing both from
theoretical component of physics and from practical component of physics.

In addition, according to the research findings by the Tukey HSD method, school 2
performed better than school 1, school 3 and school 4. This is due to the fact that physics teacher
from school 2 had more physics teaching experiences than other physics teachers. Therefore, it is
suggested that for effective physics teaching, physics teachers should be assigned to teach only
physics. The teaching experience should be considered to assign for the physics achievement in
the high schools. According to the results from the quantitative study supported by the qualitative
study, there were significant differences in conceptual understanding and physics process skills in
physics between high school students who receive contextualized instruction and those who do
not. Therefore, it is suggested that a physics teacher should use contextualized instruction to
overcome the problems related physics in the classrooms and to develop higher-order thinking
skills and physics process skills.

Recommendations

It is hoped that this study will make a number of contributions to the improvement of
physics teaching methodology at the high school level in Myanmar, especially in the development,
implementation and the effect of contextualized instruction on students’ performance. First, it is
recommended that the physics teachers provide the students with opportunities to explore
applicable socio-scientific problems before teaching physics concepts. Second, it is recommended
that the physics teachers encourage their students to make self-reflections through evaluation of
previously learnt physics ideas, theory, laws and principles and at the end of the instruction, it is
needed to give students the opportunities to make self-reflection for enhanced conceptual
understanding and the development of higher-order thinking skills. Third, due to reduced memory
load, it is recommended that the physics teachers should introduce content in small quantities
which could be easily grasped by the students when teaching abstract physics topics.

Fourth, it is therefore recommended that curriculum developers and educators try to
increase the socio-relevance of physics and physics education by involving students in decisions
about the context of curriculum materials, in order to increase their accessibility and motivational
value to students. Fifth, it is highly recommended that teacher training institutions should
incorporate new physics teaching approaches for large classrooms in their physics education
curricula for students’ performance. Sixth, it is recommended that further research should be
carried out by using wide content area of physics such as, light, waves and optics, electricity, and
modern physics.

Seventh, it is recommended that further replication of this study with larger class sizes,
classes operating during the same academic year and classes at other basic education high schools
would yield results more generalizable to the typical high school course. Eighth, it is recommended
for further studies that at least two observers may be involved in the implementation process in
order to guarantee the reliability of observations. Ninth, it is recommended that contextualized
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instruction should be investigated and compared with other methodologies for further studies and
researches.

To sum up, in building a modern developed nation, science education is also essential for
Myanmar. Physics lies at the heart of science education. Therefore, physics teaching methodology
should be given as a major task of science education. It is highly recommended to conduct further
research in physics teaching methodology for the improvement of science education in Myanmar.

Summary

Based on the conceptual framework of this study, the proposed instructional design of
contextualized instruction was at first developed. Then the contextualized workbook for students
and learning materials were developed. After developing the proposed instructional design and
related materials, quantitative and qualitative research methods were used to investigate the impact
of contextualized instruction. By providing contextualized instruction in learning physics, it was
found that it helps the students in looking for the meaning of what they are learning through
synchronizing the academic subjects and the context of their daily life. In other words,
contextualized instruction with the proposed instructional design motivates the students to choose
their own learning and to connect knowledge and its application with every context found in their
lives.

Regarding the data obtained through statistical computation and interviews it is obvious
that contextualized instruction is useful to help the students to get better conceptual understanding
and physics process skills. By applying contextualized instruction with the proposed instructional
design, teacher can relate the materials with the real-world situation outside the classroom, and
motivate the students to link the knowledge they learn to its application in their lives. The research
findings highlighted that contextualized instruction with the proposed instructional design can
make a significant contribution to the students and teachers to develop conceptual understanding,
physics process skills and overall physics achievement in teaching and learning physics.

The researcher forwards this final recommendation that, for those pedagogues wanting to
cultivate their students’ higher-order thinking skills and scientific processing capacity, it would be
imperative to choose the student centered method of physics teaching wherein the highest
educational concept of pedagogic neutrality is utilized to the full.
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(J-o) AN ANALYTICAL STUDY OF THE EFFECT OF CLASSROOM

EMOTIONAL CLIMATE ON MOTIVATING LEARNERS AND THEIR
MORAL MATURITY

Ei Thinzar Ko?, Khin Hnin Nwe?
Abstract

The main aim of the present study is to explore the effect of classroom emotional climate on
motivating learners and their moral maturity. The specific objectives are to explore the emotional
climate of students in classroom, to assess students’ motivational orientations, to explore levels of
moral maturity of students, to investigate the effect of classroom emotional climate on learners’
motivation, to investigate the effect of classroom emotional climate on moral maturity and to explore
factors influencing on classroom emotional climate and moral maturity of students. In this study, an
explanatory sequential mixed-methods design was used. Data were collected from about 1932 high
school students by using stratified random sampling technique. What Is Happening in this Class?
(WIHIC) Questionnaire, Motivated Strategies for Learning Questionnaire (MSLQ) and Moral
Maturity Scale were used as the instruments in this study. The overall results showed that most of
high school students fell into moderate classroom emotional climate level group. Data analysis
involved the use of descriptive and inferential statistics. The results revealed that female students
possessed better classroom emotional climate, motivation and moral maturity than male students.
The results of ANOVA pointed out that there was statistically significant difference in moral maturity
and motivation by classroom emotional climate levels. The result of correlation showed that
classroom emotional climate was positively correlated with motivation and moral maturity. It can be
predicted that students who possess high classroom emotional climate have high moral maturity and
more motivation in learning.

Keywords: Classroom Climate, Emotional Climate, Motivation, Morality, Moral Maturity,
Motivating Learners

1. Introduction

At the beginning of the year teachers have the goal of establishing a classroom environment
that is favorable for helping all students work cooperatively in order to learn. Classroom that
encourage emotional well-being create an atmosphere for both learning and emotional

development. Classroom climate is a broad construct, made up of students’ feelings about their instructor
and peers.

Baer and Bandura (1963) identified Social Learning Theory, where people learn behaviors
through the observation of other people, and in turn imitate behaviors they see modeled by others.
In this case, if teachers portray a positive climate within their classroom, students tend to respond
to this positivity and react to it in the same manner, social learning theory of Bandura, supports a
learning environment where everyone feels safe.

Some teachers have successfully chosen strategies in their classroom that create a positive
climate in the classroom for students. Some teachers though, may find it hard to choose the right
classroom management strategies to create a positive classroom climate. Classroom climate affects
a student’s attitude towards other students in the class, the teacher and the activities they do. A
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positive classroom climate will reduce the student anxiety, while a negative classroom climate has
the opposite effect, increasing student anxiety. When students misbehave, they are disruptive to
their classmates and teacher, less engaged in lessons, and consequently perform worse in school
(Finn, Pannozzo, & Voelkl, 1995; Freiberg, Huzinec, & Templeton, 2009). A key aspect of teacher
student interactions pertains to the teacher’s ability to cultivate an emotionally supportive
classroom climate which is the focus of this study.

1.1 Purposes of the Study

This study attempts to explore the effect of classroom emotional climate on motivating learners
and their moral maturity.

The specific objectives are as follows;

» to explore the emotional climate of students in classroom,

* to assess students’ motivational orientations,

» to explore levels of moral maturity of students,

* to investigate the effect of classroom emotional climate on learners’ motivation,
+ to investigate the effect of classroom emotional climate on moral maturity

» to explore factors influencing on classroom emotional climate and moral maturity of
students

1.2 Definitions of Key Terms

Classroom Climate: the intellectual, social, emotional, and physical environments in which
students learn (Ambrose et al., 2010).

Emotional Climate: the quality of social and emotional interactions in a shared space (e.g.
classroom, school, organization, etc.) between two people or groups (e.g. students and teachers)
(Brackett, Rivers et al., 2012).

Motivation: the process through which people initiate, guide and maintain themselves in order
to achieve goals (Nevid, 2013).

Morality: the science of the ethical rules controlling the attitudes of individuals and an art
ensuring the adaptation of these elements to the life (Baird & Astington, 2004).

Moral Maturity: a psychological feature that ensures that moral elements are adopted and
become part of the conscience and that the individual prefers not to demonstrate immoral
behaviours even when he/she is alone (Sengun, 2008).

Operational Definition of Motivating Learners: stimulating students to learn by external
factors such as rewards or incentives and supporting of students’ autonomy, relevance, relatedness,
competence and self-efficacy.

2. Review of Related Literature

The classroom is a primary micro context in which students and teachers interact. The
quality of social and emotional interactions in the classroom between and among students and
teachers (e.g., teacher and peer support, student autonomy) creates the classroom emotional climate
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(Daniels & Shumow, 2003; Pianta, La Paro, & Hamre, 2008). Classroom emotional climate is
expected to influence learning outcomes for students (Stuhlman & Pianta, 2009).

According to the Teaching Through Interactions Framework (Hamre & Pianta, 2007),
classrooms characterized as high in classroom emotional climate have (a) teachers who are
sensitive to students’ needs; (b) teacher—student relationships that are warm, caring, nurturing, and
congenial;(c) teachers who take their students’ perspectives into account; and (d) teachers who
refrain from using sarcasm and harsh disciplinary practices. Such classrooms also are ones in which
the teacher fosters student comfort and enjoyment by regularly expressing warmth toward, respect
for, and interest in students and by encouraging their cooperation with one another. Teachers in
classrooms high in classroom emotional climate also are aware of their students’ emotional and
academic needs and respond to their students by choosing age-appropriate activities that both
encourage self-expression and cater to their interests and points of view.

In contrast, classrooms with a negative emotional climate (i.e., low classroom emotional
climate) are ones in which teachers and students share little emotional connection and regularly
disregard, disrespect, taunt, humiliate, threaten, or even physically lash out at one another.
Teachers in such classrooms do not design or apply lessons with students’ perspectives or cognitive
capabilities in mind, nor do these teachers divert from a lesson plan when students’ boredom,
discomfort, or confusion arises. Classroom emotional climates characterized as “neutral” have
teachers and students who provide inconsistent regard for each other. The teacher may be
moderately warm, respectful, and aware of students’ emotions but also may be controlling or
dismissive at times. Students in these classrooms sometimes share with and assist one another or
laugh and smile with their teacher, but at other times are insensitive and uncertain about how to
approach their teacher.

Theobald (2006) asserted that one of the greatest challenges for teachers in this century is
to provide a learning environment that stimulates students’ motivation to learn. Motivation is the
internal circumstance that instigates and focuses goal-oriented behaviour (Schunk, 2004). In
studying students’ motivation to learn science, researchers have examined “why students strive to
learn science, how intensively they strive, and what beliefs, feelings, and emotions characterize
them in this process” (Glynn, Taasoobshirazi & Brickman, 2009). Research has indicated that
motivated students are the key to successful learning engagement in classrooms (Pajares & Schunk,
2001). In order to improve their academic achievement, these students are more likely to increase
class attendance, participate in class activities, ask questions and advice, join study groups and
increase their study time.

Moral maturity refers to the sum of ethical qualities that give the richest, most necessary,
and fullest meaning to the state of being competent and top in terms of moral feelings, thoughts,
judgments, attitudes and behaviours. Moral maturity is the level of excellence that enables the
individual to feel any immorality and deviation in his feelings, thoughts, judgments, attitudes and
behaviours immediately in his conscience. It is expected that an individual with a moral dimension
is a good person who is reliable, responsible, respectful, equitable, self-controlling, empathic, and
a good citizen who fits all laws and rules (Sengiin and Kaya, 2007). According to Topgu (2016),
the most important task in moral education is to be a model. He underlined that teachers and
administrators should be good models to students. Indeed, the school has more influence than the
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family in moral education. He emphasized that this education should be given to young people
with love, not fear. According to Lickona (1991), moral maturity has three dimensions: moral
sentiment, moral consideration and moral behaviour. Maturity in these dimensions indicates the
moral maturity status and levels of individuals. Moral maturity requires the internalization of moral
values, the holding of those moral values and its roots in the conscience (Uysal, 2004).

3. Research Method
3.1 Sampling

The participants for this study were chosen by using stratified random sampling technique.
Firstly, two states (Mon and Rakhine) and three regions: (Mandalay, Sagaing and Bago) (30% of
total states and regions) were selected. And then, 4 high schools under Department of Basic
Education from each selected state and region. Therefore, altogether 18 high schools were chosen
and then nearly 100 high school students from each high school were selected. Finally, 1932
students participated in this study.

3.2 Research Method
In this study, an explanatory sequential mixed-method design was used.
3.3 Research Instrumentation

WIHIC questionnaire consists 7 scales and 56 items. The seven scales are student
cohesiveness, teacher support, involvement, task orientation, investigation, cooperation, and
equity. The purpose of the study is to measure high school students’ classroom emotional climate.
The WIHIC has personal and Class forms to measure the perceptions of students about classroom,
and to measure the emotions of students about the actual environment of the classroom. The What
Is Happening in this Class? (WIHIC) instrument which is a well-used questionnaire in classroom
environment research (Fraser et al., 2013). The questionnaire is designed to measure students’
perception of their classroom environment in various educational contexts. According to the
piloting result, the internal consistency of WIHIC Questionnaire is 0.907.

The MSLQ is a popular instrument that had been used by numerous researchers to measure
high school students’ self-regulation (Duncan & McKeachie, 2005). This instrument comprises two
parts, a motivation section and a learning strategies section. The motivation section consists of six
scales and 31 items that assess intrinsic goal orientation, extrinsic goal orientation, task value,
control of learning beliefs, self-efficacy for learning and performance and text anxiety. According
to the piloting result, the internal consistency of MSLQ Questionnaire is 0.829.

The Moral Maturity Scale developed by Sengiin and Kaya (2007) was used as data
collection instrument in the study. The Moral Maturity Scale consisting of 66 items is of the five-
point Likert type and has a reliability value of .89. The highest score that can be taken from the
scale is 330, the lowest score is 66. Scale items are graded as "yes, always", "most of the time",
"occasional”, "very rare", "no, never". Positive points are scored by giving 5 points to the "yes,
always™ option, 4 points to the "most of the time™ option, 3 points to the "occasional™ option, 2
points to the "very rare" option and 1 point to the "no, never"” option. Scoring for negative items is

done in the opposite direction.
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4. Data Analysis and Research Findings
4.1 Analysis of Classroom Emotional Climate Level of High School Students
4.1.1 Descriptive Statistics of Classroom Emotional Climate

Descriptive analyses revealed that the mean and standard deviation of high school students’
classroom emotional climate were 207.91 and 26.51 respectively. According to the norms of Fraser
et al., What Is Happening in this Class? WIHIC Questionnaire, the scores for all respondents were
calculated on their responses to the 56 measures on the WIHIC. The maximum possible scores is
280 and minimum possible score is 0. The mean WIHIC score for respondents was 207.91 and
standard deviation (SD) was 26.51. The respondents’ scores ranged from a low of 5 to a high of
280. Respondents with scores in the range of 0 to 181 were considered low classroom emotional
climate. Scores in the range of 182 to 234 represented moderate classroom emotional climate in
respondents. Students with high classroom emotional climate scores ranged from 235 to 280
(Fraser et al., 1996).

Table 1. Descriptive Statistics of High School Students’ Classroom Emotional Climate

Mean SD N Minimum | Maximum
Classroom Emotional Climate 207.91 26.51 1932 96 272

Results revealed that n = 309, 15.99% of the students had low level of classroom emotional
climate and n = 311, 16.09% of students had high level of classroom emotional climate. The
majority of respondents were scored as possessing moderate classroom emotional climate
(n=1312, 67.9%) (see Table 2). Figure 1 illustrates the distribution of respondents WIHIC scores
in range of low, moderate, and high.

Table 2. Frequency and Percentage of High School Students’ Classroom Emotional Climate

Levels
Classroom Emotional Climate Level Frequency Percentage
Low 309 15.99%
Moderate 1312 67.9%
High 311 16.09%

15.99%

m High
= Middle

Low

Figure 1. Percentage of High School Students on Classroom Emotional Climate Level
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4.1.2 Comparison of High School Students’ Classroom Emotional Climate by Gender

According to Table (3), the mean score of female students was more than that of male
students. This mean that female students were high in classroom emotional climate than male
students. To confirm the result, the independent sample t test was used. The results revealed that
gender difference was found to be on classroom emotional climate. This finding is consistent with
girls’ higher secondary schools had higher classroom emotional climate as compared to boys’
higher secondary schools (Komal Singh, 2016).

Table 3. Mean Comparison of High School Students’ Classroom Emotional Climate by

Gender
Gender Mean SD t p
Male 205.18 26.759
Female 210.53 26.004 -4.458*** .000
Total 207.91 26.505

Note: ***The mean difference is significant at 0.001 level.

And then, the differences between seven classroom emotional climate components on
gender were investigated. Table 4 revealed that the mean differences between classroom emotional
climate components on gender. Among seven components, the mean scores of female students
were significantly higher than that of male students in student cohesiveness, involvement, task
orientation, cooperation, and equity. This finding evidently pointed out that female students more
know, help and are supportive of one another, have attentive interest, participate in discussions,
perform additional work and enjoy the class, complete activities planned and to stay on the subject
matter, involved in cooperative learning and are treated equally by the teacher are significantly
more than male students.

Table 4. Mean Comparisons of Male and Female Students’ Classroom Emotional Climate

Components
Classroom Emotional
Climate Components Gender Mean Sb t df P
Student Cohesiveness Male 32.27 4.672
Female 32.93 4.587 -3.130** 1930 .002
Total 32.61 4.639
Teacher Support Male 28.07 | 5.625
Female 28.24 5.849 -.641 1930 521
Total 28.16 5.739
Involvement Male 23.36 5.374
Female 23.87 5.287 -2.084* 1930 .037
Total 23.62 5.335
Investigation Male 27.17 | 5.750 031
Female 27.23 5.816 ' 1930 817
Total 27.20 5.782
Task Orientation Male 32.99 5.467
Female 34.46 4.162 -6.665*** 1930 .000
Total 33.74 4.900
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Classroom Emotional
Climate Components Gender Mean Sb ¢ df P
Cooperation Male 29.52 | 5.623
Female 31.17 | 5.424 | -6.595*** 1930 .000
Total 30.36 | 5.583
Equity Male 31.79 6.179
Female 32.62 | 6.191 -2.952** 1930 .003
Total 32,22 | 6.197

*The mean difference is significant at 0.05 level.
**The mean difference is significant at 0.01 level

***The mean difference is significant at 0.001 level.

4.2 Analysis of Motivation of High School Students
4.2.1 Descriptive Statistics of High School Students’ Motivation

Descriptive analyses revealed that the mean and standard deviation of high school students’
motivation were 175.44 and 18.38, respectively.

Table S. Descriptive Statistics of High School Students’ Motivation

Mean SD

N

Minimum

Maximum

Motivation 175.44 18.38

1932

63

227

Table 6. Descriptive Statistics of High School Students’ Motivation Components

Motivation Components Mean (%0) SD
Intrinsic Goal Orientation 77.53% 3.169
Extrinsic Goal Orientation 86.78% 3.523
Task Value 83.5% 4.634
Control of Learning Beliefs 85.89% 3.456
Self-Efficacy for Learning and Performance 77% 6.496
Test Anxiety 77.68% 5.050

Table 6 showed that the mean percentage of extrinsic goal orientation was the highest
compared with other motivation components. It was found that high school students who are high
in extrinsic goal orientation engaged in learning task.

4.2.2 Comparison of High School Students’ Motivation by Gender

The results showed that the mean score of female students (178.50) was significantly higher
than that of male students (172.26). To investigate the differences of motivation by gender, t-test
was used. According to the t-test result, there was a significant difference between male and female
students on motivation. It was found that female high school students have more motivation than
male high school students. So, female students had more motivation than male students (see
Table 7).



Table 7. Mean Comparison of High School Students’ Motivation by Gender

Gender N Mean SD t p
Male 946 172.26 20.368 -7.571%** .000
Female 986 178.50 15.659
Total 1932 175.44 18.381

***The mean difference is significant at 0.001 level.

And then, the differences between six motivation components on gender were investigated.
Table 10 revealed that the mean differences between motivation components on gender. Among
six components, the mean scores of female students were significantly higher than that of male
students in intrinsic goal orientation, extrinsic goal orientation, task value, control of learning
belief, self-efficacy for learning and performance and test anxiety. This finding evidently pointed
out that female students' goals and value beliefs for a course, their beliefs about their skill to
succeed in a course, and their anxiety about tests in a course significantly more than male students.

Table 8. Mean Comparison of High School Students’ Motivation by Gender
Mean SD t df p

Intrinsic Goal Orientation | Male 21.40 | 3.320
Female | 22.01 | 2.988
Total 21.71 | 3.169
Extrinsic Goal Orientation | Male 23.64 | 3.994

Motivation Components | Gender

-4, 244%** 1930 .000

Female | 24.94 | 2.864 | -8.237*** | 1930 .000
Total 24.30 | 3.523

Task Value Male 34.43 | 5.158
Female | 35.69 | 3.972 | -6.047*** | 1930 .000
Total 35.07 | 4.634

Control of Learning Male 23.76 | 3.506

Beliefs -3.758*** 1930 .000

Female | 24.34 | 3.384
Total 24.06 | 3.456
Self-Efficacy for Learning | Male 42.45 | 7.077
and Performance Female 43.77 5814
Total 43.12 | 6.496
Test Anxiety Male 26.58 | 5.093
Female | 27.77 | 4.942
Total 27.19 | 5.050
***The mean difference is significant at 0.001 level.

-4.506*** | 1930 .000

-5.178*** 1930 .000

4.2.3 Comparison of High School Students’ Motivation by Classroom Emotional Climate
Levels

According to Table (9), the students from high classroom emotional climate had more
motivation than students from other two levels. The results of ANOVA pointed out that there were
statistically significant difference among classroom emotional climate levels on motivation.
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Table 9. Mean Comparison of High School Students’ Motivation by Classroom Emotional
Climate Levels

LC;S;:S Low CEC | Moderate CEC | High CEC F p
N 309 1312 311

Mean 160.89 176.18 186.81 187.835*** .000

(SD) 21.700 16.025 14.406

***The mean difference is significant at 0.001 level.

4.3 Analysis of Moral Maturity of High School Students
4.3.1 Descriptive Statistics of High School Students’ Moral Maturity

Descriptive analyses revealed that the mean and standard deviation of high school students’
moral maturity were 270.21 and 29.201, respectively. According to the norms of Segun and Kaya,
the scores for all respondents were calculated on their responses to the 66 measures on the Moral
Maturity Scale. The maximum possible score is 330 and minimum possible score is 0. The mean
of moral maturity score for respondents was 270.21 and standard deviation (SD) was 29.201. The
respondents’ scores ranged from a low of 5 to a high of 330. Respondents with scores in the range
of 0 to 241 were considered low moral maturity. Scores in the range of 242 to 299 represented
moderate moral maturity in respondents. Students with high moral maturity score ranged from 300
to 330 (Segun & Kaya, 2007).

Table 10. Descriptive Statistics of High School Students’ Moral Maturity

Mean SD N Minimum Maximum
Moral Maturity 270.21 29.201 | 1932 121 333

4.3.2 Comparison of Moral Maturity by Gender

According to the t-test result, there was a significant difference between male and female
students on moral maturity. It was found that female high school students have higher moral
maturity than male students. This finding is inconsistent with Naciye Guven’s (2017) research
finding in which female students have a higher level of moral maturity than male students but not
a significant difference on moral maturity level of sex students.

Table 11. Comparison of High School Students’ Moral Maturity by Gender

Gender N Mean SD t p
Male 946 265.44 31.942 -7.121™ .000
Female 986 274.79 25.493
Total 1932 270.21 29.201

Note. ***The mean difference is significant at 0.001 level.
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4.3.3 Comparison of High School Students’ Moral Maturity by Classroom Emotional
Climate Level

And then, the mean comparisons of high school students’ moral maturity by classroom
emotional climate level were explored. The results of ANOVA pointed out that there were
significantly difference among classroom emotional climate levels on moral maturity (see Table
12).

Table 12. Mean Comparison of High School Students’ Moral Maturity by Classroom
Emotional Climate Levels

CEC Levels Low CEC Moderate CEC | High CEC F p
N 309 1312 311 158.594*** | .000
Mean 251.42 269.92 290.12
(SD) 29.085 27.440 23.164

Note. ***The mean difference is significant at 0.001 level.
4.3.4 Comparison of High School Students’ Moral Maturity Level by Classroom Emotional
Climate level

To investigate the relationship between levels of classroom emotional climate and levels of
moral maturity, cross tabulation was conducted (see Table 13).

Table 13. Frequency of High School Students on Classroom Emotional Climate Level by
Moral Maturity Level

) Moral Maturity Level
Variable i Total
Low Moderate High
Count 113 187 9 309
Low
% 5.8% 9.7% 0.5% 16%
Classroom Count | 181 984 147 | 1312
Emotional Moderate
Climate Level % 9.4% 50.9% 7.6% | 67.9%
_ Count 10 180 121 311
High
% 0.5% 9.3% 6.3% | 16.1%
Total Count 304 1351 277 1932

Generally, out of 1932 students, 309 low classroom emotional climate students (16%) in
this study produced 5.8% of low moral maturity, 9.7% of moderate moral maturity and 0.5 % of
high moral maturity. And 1312 moderate classroom emotional climate students (67.9%) produced
9.4% of low moral maturity, 50.9% of moderate moral maturity and 7.6% of high moral maturity.
Similarly, 311 of high classroom emotional climate students (16.1%) produced 0.5% of low moral
maturity, 9.3% of moderate moral maturity and 6.3% of high moral maturity (see Table 13).
Therefore, it can be said that students’ levels of moral maturity were likely to be related with levels
of classroom emotional climate.
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4.4 Relationship of Classroom Emotional Climate, Moral Maturity and Motivation of High
School Students

To investigate how the components of classroom emotional climate were correlated with
components of motivation were calculated correlation coefficients.

Table 14. Inter-correlation between Components of Classroom Emotional Climate and
Components of Motivation

oM 1IGO EGO TV CcoLB SEL TA
CCEC

SC .158™ 166" 240" .104™ 296" .019
TS .158™ 161" 250" 102™ 258" .020
VT 143" 095" 192" .052" 266" -.014
IGT 257" 198" 310" 124 448" -.031
TO 274 280" 396" 202" 453" .093™
CP 254" 267" 364" 218" 358" 1347
EQ 259" 2217 345" 200" 452" -.006

Note. *Correlation is significant at 0.05 level.

**Correlation is significant at 0.01 level.
SC = Student Cohesiveness, TS = Teacher Support, IVT = Involvement,
IGT = Investigation, TO = Task Orientation, CP = Cooperation, EQ = Equity,
IGO = Intrinsic Goal Orientation, EGO = Extrinsic Goal Orientation, TV = Task Value, COLB =
Control of Learning Beliefs, SEL = Self-Efficacy for Learning and Performance, TA = Test
Anxiety

As already mentioned in Table 14, components of classroom emotional climate were
significant positively correlated with intrinsic goal orientation, extrinsic goal orientation, task
value, control of learning beliefs, and self-efficacy for learning and performance. Task orientation
and cooperation were significant positively correlated with test anxiety.

4.4.1 Multiple Regression Analysis of Classroom Emotional Climate Components on
Motivation

The following regression analyses were conducted to measure the influence of classroom
emotional climate components on motivation. A seven step hierarchical multiple regression
analysis was used to assess how much additional variance in motivation can be explained by
incrementally adding predictor variables to the equation. Hierarchical multiple regression was
chosen because theoretical relevance was given priority over statistical considerations. Variables
that explained motivation were entered seven steps. In Step 1, “Motivation” was the dependent
variable and student cohesiveness was the independent variable. In Step 2, student cohesiveness
and teacher support were entered into the Step 2 equation. The process was repeated at Step 3 with
student cohesiveness, teacher support and involvement, at Step 4 with student cohesiveness,
teacher support, involvement and investigation, at Step 5 with student cohesiveness, teacher
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support, involvement, investigation and task orientation, at Step 6 with student cohesiveness,
teacher support, involvement, investigation, task orientation and cooperation and at Step 7 with
student cohesiveness, teacher support, involvement, investigation, task orientation, cooperation
and equity. Before the hierarchical multiple regression analysis was performed, the independent
variables were examined for collinearity. Results of variance inflation factor VIF (all less than 2.0)
and collinearity tolerance (all greater than .717) suggested that the estimated s are well established
in the following regression model.

Table 15. Standardized Beta Coefficients from Hierarchical Multiple Regression Analysis

of Classroom Emotional Climate Components on Motivation

Predictors Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
1.SC .260%** .1947*** AT77F** A53%** | 081*** .015 -.005
2.TS A75*F* 155*** A14%** | 087*** Q77%** .042
3.IVT .058* -.069** -.062** -.096*** -.094***
4.1GT . 305**F* | |192%** A76*** A52%**
5.TO 316%** WASY falake 228***
6.CP 223*** 196***
7.EQ .163***
8.R? .067 .094 .096 163 237 .268 .286
9.Adj R? .067 .093 .095 161 235 .266 .283
10.R%? Change | .067*** .026*** .002* .066*** 0747%** 031%** .018***
11.F value F(1,1930) | F(2,1929) =| F(3,1928) =|[F(4,1927) =| F(5,1926) =| F(6,1925) |F(7,1924)
=139.381 99.762 68.370 93.496 119.347 | =117.453 |=109.857
p<0.000 | p<0.000 | p<0.000 | p<0.000 | p<0.000 | p<0.000 | p<0.000

Note. * Correlation is significant at 0.05 level.
**Correlation is significant at 0.01 level.
***Correlation is significant at 0.001 level.

The results of the regression analysis showed that student cohesiveness was able to account
for 6.7 % of the variance in motivation when entered at Step 1, R?> =.067, F = (1, 1930) = 139.381,
p < 0.000. The combination of student cohesiveness and teacher support was able to account for
9.3% of the variance in motivation when entered at Step 2, R? = .094, F = (2, 1929) = 99.762,
p < 0.000. The combination of student cohesiveness, teacher support and involvement was able to
account for 9.5% of the variance in motivation when entered at Step 3, R? = .096, F = (3, 1928) =
68.370, p < 0.000. The combination of student cohesiveness, teacher support, involvement and
investigation was able to account for 16.1% of the variance in motivation when entered at Step 4,
R? = .163, F = (4, 1927) = 93.496, p < 0.000. The combination of student cohesiveness, teacher
support, involvement, investigation and task orientation was able to account for 23.5% of the
variance in motivation when entered at Step 5, R? = .237, F = (5, 1926) = 119.347, p < 0.000. The
combination of student cohesiveness, teacher support, involvement, investigation, task orientation
and cooperation was able to account for 26.6% of the variance in motivation when entered at Step
6, R?=.268, F = (6, 1925) = 117.453, p < 0.000. The combination of student cohesiveness, teacher
support, involvement, investigation, task orientation, cooperation and equity was able to account
for 28.3% of the variance in motivation when entered at Step 7, R? = .286, (7, 1924) = 109.857, p
< 0.000. At Step 7, the B results revealed that task orientation (B =.228, p < 0.001), cooperation
(B=.196, p <0.001), and equity (B =.163, p < 0.001) were positive and significant predictors of
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high school students’ motivation. Investigation (f = -.094, p < 0.00) and involvement (f = -3.769,
p < 0.001) were negative and significant predictors of high school students’ motivation.

Based on the results, the adjusted R-square increased from .067 to .283 with the addition
of subsequent sets of variables. The multiple R? was .283, which means that the total contribution
by the combined set of classroom emotional climate accounted for approximately 28.3% of the
variance of motivation. Thus, the collective relationship between motivation and the set of
predictor variables can be characterized as moderately strong. The [ results showed that
involvement, investigation, task orientation, cooperation, and equity were key predictors on
motivation. However, student cohesiveness and teacher support were not significant predictors on
motivation (see Table 15).
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SCH** | TGxwx .093

SCH** | TSHx* IVT* .095

SCHex | TSk | VT** | IGTR* 161
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SC Tgwwk | [Twex | |GTHRe | TOwkx | cpres | ——> 200
SC TS [VT*** | |GT*** | TO*** | Cp*** EQ*** —>.283

Figure 2.  Predictive Models of Components of Classroom Emotional Climate on Motivation of
High School Students

Moreover, to investigate how the components of classroom emotional climate were
correlated with moral maturity of high school students, it was calculated correlation.

Table 16. Inter-correlation for Components of Classroom Emotional Climate and Moral
Maturity of High School Students

Variables SC TS VT IGT TO CP EQ
MM 305** | .200*%* | .191** | .287** | .438** | 415** | .357**

Note. ** Correlation is significant at 0.01 level.
SC = Student Cohesiveness, TS = Teacher Support, IVT = Involvement,
IGT = Investigation, TO = Task Orientation, CP = Cooperation, EQ = Equity,
MM = Moral Maturity
According to Table 16, the components of classroom emotional climate and moral maturity
were moderately positively correlated.
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4.4.2 Multiple Regression Analysis of Classroom Emotional Climate Components on Moral
Maturity

The following regression analyses were conducted to measure the influence of classroom
emotional climate components on moral maturity. A seven step hierarchical multiple regression
analysis was used to assess how much additional variance in moral Maturity can be explained by
incrementally adding predictor variables to the equation. Hierarchical multiple regression was
chosen because theoretical relevance was given priority over statistical considerations. Variables
that explained moral maturity were entered seven steps. In Step 1, “Moral Maturity” was the
dependent variable and student cohesiveness was the independent variable. In Step 2, student
cohesiveness and teacher support was entered into the Step 2 equation. The process was repeated
at Step 3 with student cohesiveness, teacher support and involvement, at Step 4 with student
cohesiveness, teacher support, involvement and investigation, at Step 5 with student cohesiveness,
teacher support, involvement, investigation and task orientation, at Step 6 with student
cohesiveness, teacher support, involvement, investigation, task orientation and cooperation and at
Step 7 with student cohesiveness, teacher support, involvement, investigation, task orientation,
cooperation and equity. Before the hierarchical multiple regression analysis was performed, the
independent variables were examined for collinearity. Results of variance inflation factor VIF (all
less than 2.0) and collinearity tolerance (all greater than .731) suggested that the estimated s are
well established in the following regression model.
Table 17. Standardized Beta Coefficients from Hierarchical Multiple Regression Analysis

of Classroom Emotional Climate Components on Moral Maturity

Predictors Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
1.5C 305%** [ 267*** | 54*x* | 237kkk | 5Qxkx [ OgQrkk | (7Q%*
2.TS 100*** | .084*** | 054* 026 015 -015
3.UVT .045 -.046 -.039 -074%* | - 073%*
4.1GT 218%** [ 096*** | 079*** | 059*
5.TO 342%%% | Q7Qx*x [ DGGakx
6.CP 238x*x [ 2]5x**
7.EQ 137%**
8.R? .093 102 103 137 224 259 272
9.Adj R? .093 101 102 135 222 257 269
10.R? Change | .093*** | 009*** .001 034%*x [ 0g7*** | (36*** | Q12***
11.F value F(1,1930) | F(2,1929)| F(3,1928)| F(4,1927) | F(5,1926)| F(6,1925) | F(7,1924)
_ 139381 | =99762| =68.370 | =93.496 | =119.347| =117.453 | =109.857
0<0000 | P< 0.000 | p<0.000 | p<0.000 | p<0.000 | p<0.000 | p<0.000

Note. *Correlation is significant at 0.05 level.
**Correlation is significant at 0.01 level.
***Correlation is significant at 0.001 level.
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The results of the regression analysis showed that student cohesiveness was able to account
for 9.3 % of the variance in motivation when entered at Step 1, R? =.093, F = (1, 1930) = 139.381,
p < 0.000. The combination of student cohesiveness and teacher support was able to account for
10.1% of the variance in motivation when entered at Step 2, R? =.102, F = (2, 1929) = 99.762, p
< 0.000. The combination of student cohesiveness, teacher support and involvement was able to
account for 10.2% of the variance in motivation when entered at Step 3, R? = .103, F = (3, 1928)
= 68.370, p < 0.000. The combination of student cohesiveness, teacher support, involvement and
investigation was able to account for 13.5% of the variance in motivation when entered at Step 4,
R% = .137, F = (4, 1927) = 93.496, p < 0.000. The combination of student cohesiveness, teacher
support, involvement, investigation and task orientation was able to account for 22.2% of the
variance in motivation when entered at Step 5, R? = .224, F = (5, 1926) = 119.347, p < 0.000. The
combination of student cohesiveness, teacher support, involvement, investigation, task orientation
and cooperation was able to account for 25.7% of the variance in motivation when entered at Step
6, R?=.259, F = (6, 1925) = 117.453, p < 0.000. The combination of student cohesiveness, teacher
support, involvement, investigation, task orientation, cooperation and equity was able to account
for 26.9% of the variance in motivation when entered at Step 7, R? = .272, (7, 1924) = 109.857, p
< 0.000. At Step 7, the P results revealed that student cohesiveness (B = .072, p < 0.01),
investigation (f =.059, p < 0.05), task orientation (B = .255, p < 0.001), cooperation ( = .215, p
< 0.001), and equity (B =.137, p < 0.001) were positive and significant predictors of high school
students’ moral maturity. Involvement (f =-.073, p < 0.01) was negative and significant predictors
of high school students’ moral maturity.

Based on the results, the adjusted R-square increased from .093 to .269 with the addition
of subsequent sets of variables. The multiple R? was .269, which means that the total contribution
by the combined set of classroom emotional climate accounted for approximately 26.9% of the
variance of moral maturity. Thus, the collective relationship between moral maturity and the set of
predictor variables can be characterized as moderately strong. The B results showed that student
cohesiveness, involvement, investigation, task orientation, cooperation, and equity were key
predictors on moral maturity. However, teacher support was not significant predictors on moral
maturity (see Table 17).
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Figure 3. Predictive Models of Components of Classroom Emotional Climate on
Moral Maturity of High School Students
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Table 18. Correlation Among Classroom Emotional Climate, Motivation and Moral

Maturity
C.Iassroor.n Motivation Moral Maturity
Emotional Climate
Classroom Emotional Climate 1 AT4Fx* ABFH*
Motivation 1 A56***
Moral Maturity 1

Note. ***Correlation is significant at the 0.001 level.

The result can be predicted that classroom emotional climate would be positively correlated
with moral maturity and motivation (see Table 18). It can be predicted that students who possess
high classroom emotional climate have high moral maturity and more motivation in learning. This
finding is consistent with the results of Guivernau and Duda (2002). The result can be predicted
that learners’ motivation would be positively correlated with moral maturity (see Table 18). It can
be predicted that students who have more motivation in learning possess high moral maturity. This
finding is consistent with the results of Sheikh, Sana (2007).

4.4.3 Predictors of Motivation and Moral Maturity of High School Students

To identify the best model for predicting the high school students’ motivation and moral
maturity, simple linear regression analysis was conducted. Regression analysis revealed that model
significantly explained the high school students’ motivation; F = 558.795, p = .000, R? for model
was 0.225 and adjusted R? was 0.224. Table 19 displays the intercept, unstandardized regression
coefficient (B), and standardized regression coefficient g for model. According to the result,
classroom emotional climate contributed 22.4% variance to motivation of high school students.

Table 19. Regression Analysis for Prediction of Motivation

Variable B B t R R? | Adj R? F
Predictor of 107.126 36.770*** | 4742 | 225 224 | 558.795***
Motivation
Classroom .329 A74 | 23.639***

Emotional Climate

Note. ***p <.001

Motivation = 107.126 + 0.329 Classroom Emotional Climate

Further detailed analyses and computations were undertaken to test the predictive power of
classroom emotional climate on moral maturity of high school students. The result of regression
analysis pointed out that classroom emotional climate is significant predictor of high school
students’ moral maturity (see Table 19). Classroom Emotional Climate is significantly predicted
moral maturity of high school students, F = 489.505, p = .000, R? for model was 0.202 and adjusted
R? was 0.202. This indicated that 20.2% of the variance in high school students’ moral maturity
was explained by the model.
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Table 20. Regression Analysis for Prediction of Moral Maturity

Variables B B t R R?2 | Adj R? F
Predictor of Moral | 167.188 35.616*** | 4502 | .202 .202 489.505***
Maturity
Classroom .496 450 | 22.125***
Emotional Climate

Note. ***p <.001
Moral Maturity = 167.188 + .496 Classroom Emotional climate

.329%*** A
T e
Classroom
Emotional Climate 496***
Moral

Maturity

Figure 4. Model for Prediction the Effect of Classroom Emotional Climate on Motivation and
Moral Maturity of High School Students

Note. The dotted line represents the correlations between two variables.
The straight lines represent the B weights.

Based on the result of the simple linear regression analysis, model for prediction the effect
of classroom emotional climate on motivation and moral maturity of high school students was
depicted in the Figure 4. According to the model, classroom emotional climate support the
motivation and moral maturity of high school students. Moreover, these domains were inter-
correlated with each other and the relationship between motivation and moral maturity was also
moderately strong.

5. Qualitative Study

The data obtained from interviews with students were used to study the significant factors
which influence on the motivation and moral maturity of high school students.

5.1 Participants of the Qualitative Study

From the total of 1932 high school students, 16 students were selected by using purposive
sampling technique according to levels of classroom emotional climate and levels of moral
maturity. Due to the explanatory sequential mixed-methods design, participants selected for the
qualitative phase of the study were determined based on the results of the initial quantitative phase.
It is expected to find out students’ classroom emotional climate and their moral maturity.
Therefore, in this research, researcher divided students into four groups based on the results of the
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initial quantitative results. Among them, first group was high classroom emotional climate students
and high moral maturity students, second group was high classroom emotional climate students
and low moral maturity students, third group was low classroom emotional climate students and
high moral maturity students, and fourth group was low classroom emotional climate students and
low moral maturity students. The sixteen participants in this interview study were into four groups:
four high CEC and high MM group, four high CEC and low MM group, four low CEC and high
MM group and four low CEC and low MM group (see Table 21).

Table 21. Criteria for Selecting the Qualitative Sample

Classroom Emotional Climate

Moral Maturity

High Low
High 4 4
Low 4 4

5.2 Instrumentation

Students have been selected for qualitative study were interviewed with semi-structured to
explore the factors that are related to moral maturity of students. The interview questions were
constructed based on the following facts;

(1) Classroom conditions

(2) Relationships with Teachers and Peers in Class

(3) Motivation towards learning

(4) Specific - Moral and immoral qualities and behaviors in classroom

(5) Behavioral - Immoral or advised to lie about something, handling the situation
(6) Situational - handling moral and immoral behaviors/conditions

5.3 Qualitative Data Collection Procedures

In qualitative study, researcher provided and reviewed by reading aloud to the participant
the interview consent letter. Researcher explained the purpose of the research, the presence of their
participation, their right to answer the interview, researcher take responsibility about their
response, any risks cannot be found, and benefits about their participation in this research study.
The researcher reminded the participant that the interview would be recorded and transcribed.
During the interview, researcher asked questions and participants replied answers about the
questions. Researcher took notes and recorded about their response. As this interview was the semi-
structured interview, participants could answer as he or she saw and replied answers as an extended
responses. The researcher was able to follow up with additional questions on that topic or generate
an original question not listed in the interview guide. The researcher was sensitive to be careful
about participants’ time and limited the interview within the allotted time.

5.4 Qualitative Data Analysis Procedure

One measure of classroom conditions is the fact that society play an important role in
students’ moral maturity. Students spend an incredible amount of time in classroom. Classroom
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has a great impact on students’ moral maturity. In a positive classroom climate, students feel
comfortable at classroom, feel safe to talk to their teachers when they face problems, feel
appreciated, or being involved in decision making at classroom, they will have greater confidence
and a more positive attitude. The way they feel toward peers and teachers at classroom will affect
their moral life.

One measure of teachers and peers relationship studied the fact that interactions with
teachers and peers play a central role in supporting young adolescents’ academic motivation and
moral maturity. Teachers must address students’ academic, emotional and social needs to maintain
a supportive and optimal learning environment. Teachers are uniquely positioned to shape multiple
domains of their students’ development including their morality and motivation to learn. It is
important to acknowledge that peers play a crucial and positive role in child and adolescent
development, and it may argued that they more often contribute to each other’s development in
positive ways. Peers often provide valuable resources (e.g., help) and can offer emotional support
during emotionally stressful times.

One measure of motivation towards learning is the fact that many factors motivate students’
to learn. These factors may be intrinsic or extrinsic. Teachers can increase students’ motivation to
learn. While students may have an innate desire to learn, the external support provided by the
teacher has a significant impact on students’ learning. The teachers’ role in motivation includes,
but is not limited to, creating an environment conducive in learning.

To analyze the qualitative data, the researcher reviewed the purpose of the study and
findings of the quantitative data. The results of the interview were combined to interpret in order
to get understanding of the factors of classroom emotional climate which is impact on moral
maturity of high school students. To express participants’ response, codes were used in the
documentations. The following abbreviations and their corresponding meanings were used: CEC
for classroom emotional climate and MM for moral maturity. Among 16 students of the qualitative
study, four cases of students were summarized to illustrate drafts for them.

Code  — Participant 1
Gender — Female
Type - High Classroom Emotional Climate and High Moral Maturity

Her classroom is comfortable, clean, neat, caring and nurturing classrooms. It is important
for her to have good relationship with peers because she can ask her friends for help when she
needs help. She was taken care of her in the classroom because she can answer when teachers ask
questions. She kept the whole classroom clean and clear and the teachers’ explanations made her
want to learn. She wants to be intimate if she has to change something in the classroom. She’s best
moral quality is to reward the right words. Behaviors that promote good behaviour in the classroom
include helping each other and paying attention in teaching. Behaviors that cause immorality in the
classroom include ridicule without help when others are in trouble. Essential behaviors in the
classroom include listening attentively to teaching and helping one another. She did not have a
difficult moral decision. She often consulted her friends when she had problems with her morals.
One of the circumstances that prompted her to commit immorality was to lie but she refused at all.
She pretends that she don’t know if she saw a friend’s cheating in an exam. A child needs a blood
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transfusion, but his parents’ religion prohibits it. The boy will die without the transfusion.
Therefore, she would talk to the parents to save the child’s life.

Code — Participant 2
Gender — Male
Type — Low Classroom Emotional Climate and Low Moral Maturity

His classroom is comfortable environment. Teachers are not caring him because he can’t
speak politely. It is important for him to have good relationship with peers because friends help
each other. The teacher makes sure that he understands the lesson. Friends stimulate the desire to
learn in the classroom. He wants to change dirty classroom to attend regular class. His best moral
quality is to be smart without quarreling. Behaviors that promote good behaviour in the classroom
include respect for elders. Behaviors that cause immorality in the classroom include stealing money
and books. Essential behaviors in the classroom include listening to the teacher; explain the
difficult questions to others. It is difficult to decide cheating exam is good or not. He often
consulted his teacher when he had problems with his morals. One of the circumstances that
prompted him to commit immorality was that it is recommended using tobacco but he explained
the disadvantages. He was allowed his friend to cheat and he told him that he also cheat the lessons.
A child needs a blood transfusion, but his parents’ religion prohibits it. The boy will die without
the transfusion. Therefore, he will not donate his blood because his religion not to allow for him

Code — Participant 3
Gender — Male
Type — High Classroom Emotional Climate and Low Moral Maturity

His classroom is very clean, neat and tidy and it is very convenient for him to live in.
Teacher treats students equally. It is important for him to have good relationship with peers because
helping each other is the good behaviour. He was taken care of teacher in the classroom because
teachers treat their students equally. Valuable knowledge stimulates the desire to learn in the
classroom. He would like to try good grade in all subjects. His best moral quality is good habits.
Behaviors that promote good behaviour in the classroom include clever and polite for elders.
Behaviors that cause immorality in the classroom include using drugs. Essential behaviors in the
classroom include greeting each other for entering the classroom and giving respect to the teacher.
He had a difficult moral decision to tell lying or not. He often consulted his parents when he had
problems with his morals. If he commits an offense against his peers, he will discuss with his
friends. A child needs a blood transfusion, but his parents’ religion prohibits it. The boy will die
without the transfusion. Therefore, he will donate his blood because he felt sorry for the baby.

Code - Participant 4
Gender — Male
Type — Low Classroom Emotional Climate and High Moral Maturity

His classroom is comfortable, clean, neat, caring and nurturing classrooms. It is not
important for him to have good relationship with peers because he can live without friends and do
not need their help. He was taken care of teacher in the classroom because he can answer when
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teachers ask questions. He kept the whole classroom clean and clear and the teachers’ explanations
made him want to learn. He does not change anything if he has to change something in the
classroom. His best moral quality is politeness. Behaviors that promote good behaviour in the
classroom include listening and paying attention in teaching. Behaviors that cause immorality in
the classroom include careless and contempt. Essential behaviors in the classroom include listening
attentively to teaching and helping to each other. He had a difficult moral decision that is to decide
which subject starts to study. He often consulted his teachers when he had problems with his
morals. He told teacher about him if he saw a friend cheating an exam. A child needs a blood
transfusion, but his parents’ religion prohibits it. The boy will die without the transfusion.
Therefore, he will send him to hospital to save the child’s life.

Findings mentioned above describe that several factors have impact upon the learners’
motivation and moral maturity. Peer pressure, school culture, teachers, personal value and society
and culture are important factors on learners’ moral maturity. When a group norms promote
positive behaviour, such as getting good grades, these peer influences can be beneficial.
Unfortunately, some peer groups will take on antisocial behavioral norms that reinforce delinquent
behaviour. Therefore, peer affects learners’ moral maturity. Moral education that helps choose the
right path in life. It comprises some basic principles such as truthfulness, honesty, charity,
hospitality, tolerance, love, kindness and sympathy. Moral education makes students perfect.

Teachers teach students the moral values and behaviors, and act as a role model for showing
students the desirable characters and traits in the classroom and also the society. They also teach
students to respect the rights of other persons and teach them about the acceptance of responsibility
for one’s action. Teachers own conduct is helpful in shaping students’ moral behaviour. This
finding is consistent with Kotaiah (2014) in his research stated that teachers play a vital role in
fostering the moral qualities of the students regardless what subjects they teach. School culture
increases students’ motivation. In a school where accomplishment is highly regarded and
appreciated, students will feel more motivated to work and study hard and to make changes.

A number of studies had indicated that peer pressure has a great impact on students’
behaviour. As children reach adolescence, peer groups gain a special power to influence their
behaviour, thanks in part to developmental changes that emphasize the vital importance of being
accepted among friends and associates (Steinberg & Monahan, 2007). During the high school
years, teachers may notice groups of students using tobacco, alcohol, or other drugs or engaging
in other risky behaviour.

Conclusion

A comparatively more female students were found to be higher in classroom emotional
climate, moral maturity and motivation than male students. Classroom emotional climate would
be positively correlated with motivation and moral maturity. It can be predicted that students who
possess high classroom emotional climate have high moral maturity and more motivation in
learning.

A high classroom emotional climate and a high moral maturity of students in group one. In
group two, students are high classroom emotional climate but low moral maturity because they
have peer pressure and they sometimes experience group bullying. Peers encouraged them to do
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bad things give no guidance and ignore advice from parents. They are influenced by different
cultural backgrounds. The fact that they have low moral maturity. In group three, students had low
classroom emotional climate and high moral maturity because education influences good morality
on individuals, school culture influence an individual to do things that are right and to have good
behaviors, teachers encourage students to have good ethics, their personal values direct what to
say, how to behave, how to treat oneself and others, and what life choices people make, and then
society and culture serve as make sources of good behaviour. In group four, students were found
to experience low classroom emotional climate and low moral maturity. These students experience
peer aggression, humiliation, threats and physical punishment in class so that they have weak
rapport with discipline problems.

According to this research, teachers who should build positive relationship with students.
The quality of teacher-student relationship can influence students’ motivation. The teachers should
get closer to and understand their students deeply so that they will be able to help them to learn
and develop their morality. It is important for teachers to create a positive classroom emotional
climate. Caring for students does have positive effect on motivation. Teachers who care for their
students are always sensitive and considerate of their feeling. Teaching profession is a sacred
profession. The teachers are responsible to play important roles in developing students’ morality.
They serve as moral model, moral mentor, inculcating moral values, creator of caring environment,
facilitator, counselor and communicator between students and their parents besides teaching
subjects course.

Personal values that motivate people’s actions and serve as guiding principles in their lives.
Every student has values, but each student has a different value set. These differences are affected
by an individual’s culture, person’s upbringing, life experiences, and a range of other influences.

The classroom atmosphere is crucial role for the moral maturity and motivation of
adolescents. Stakeholders should participate in decision making by including teachers and students
in planning, shaping, and sustaining solutions for boosting students’ morale.

Implications

The student-teacher relationship has a great positive influence in the development of
student academic and social development. However, the students who have good relationships and
get fully support from the teachers have the chance of performing better in their studies, and
students who perform worse usually they have conflict and bad relationship with teachers. The
students that get full support, guidance, and constructive criticism from their teachers are more
likely to develop a strong personal connection that results in the student feeling free and talking
more often about anything to his or her teacher. The students are likely to trust the teacher, and
show more interest in teaching and learning activities that lead the students to achieve more in
school subjects and have good behaviour. The good student-teacher relationship promotes and
motivates the student to develop more desire to learn. The teaching instructions are more emphasis
to be appropriate to students and must cater all students’ level of understanding. This also
encourages students to think and be able to analyze things, and use feedback effectively and
encourage the students to use prior knowledge to existing experience. Promoting positive learning
environment makes the students emotionally and academically supported, and gives the students
the chance for development.
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These findings have some implications. First, schools should assume cohesive
communities. Today’s mobile parents often do not know who their neighbors are or who the parents
of their children’s friends are. Isolated from each other, parents are often unsure about what rules
are appropriate for their children and are consequently insecure about exercising their authority.
Schools must bring parents together for face to face communication that will allow them to
discover their shared values. Schools can do this by forming small parent support groups, which
meet periodically at school or in a parent’s home. Parents get support from other parents to set
curfews, curtail teen drinking, and regulate the television and movies their children watch. Parents
could have to note that their interpersonal relationships and direct interest about their children to
be moral mature person. Both the home and the school need to cooperate in making the learners to
be well adjusted emotionally and more motivation about learning. Second, friendships are
incredibly important during adolescence. Teen friendships help young people feel a sense of
acceptance and belonging. Moreover, teenage relationships with peers support the development of
compassion, caring, and empathy.

Very little research has been done on classroom emotional climate in a Myanmar context
and thus this research contributes to the already existing body of knowledge internationally as well
as building a body of knowledge for the Myanmar context. This research serves as a platform for
further research to identify other factors that may be indicators of classroom emotional climate in
Myanmar, such as leadership and educator dedication, which international studies have shown are
factors that contribute to the climate within schools. Classroom emotional climate data can be used
to improve the school effectiveness of the participating schools based on a valid and reliable
questionnaire by targeting the areas that learners indicated need improvement.

Limitations of the Study

Firstly, this study only focused on seven possible indicators of classroom emotional climate
but literature indicates that there are other factors, such as leadership, community and teacher
dedication, which may contribute to the climate within a school. Secondly, that the questionnaire
was only administered to students and not to educators and principals as well. Thus only the
perceptions of students were identified and this study could have benefited if the educators and the
principal were also asked to fill in a questionnaire to obtain a complete account of the classroom
climate based on all the views of the parties participating in the school system. Thirdly, the sample
size of eighteen classrooms from seven townships may have been too small for this study.
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